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Subject: Draft Environmental Assessment and Anticipated Finding of No Significant

Impact
Oneo Lane

Kailua-Kona, island of Hawai'i, Hawai'i

With this letter, the County of Hawai‘i Department of Public Works (DPW) transmits the Draft
Environmental Assessment and Anticipated Finding of No Significant Impact (DEA-AFONSI) for

the proposed subject project for publication in the next available edition of the Environmental
Notice.

Enclosed is a completed Office of Environmental Quality Control Publication Form, one copy of

the DEA-AFONSI, an Adobe Acrobat PDF file of the same, and an electronic copy of the
publication form in Word format.

If there are any questions, please contact Ben Ishii at (808) 961-8327.

arren HW.
Director

Enclosures

cc: Rachel Adams, Parsons Brinckerhoff
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County of Hawai'i is an Equal Opportunity Provider and Employer.



AGENCY ACTIONS
SECTION 343-5(B), HRS

PUBLICATION FORM (FEBRUARY 2013 REVISION)

Project Name:
Island:
District:
TMK:

Permits:

Proposing/
Determination
Agency:

Consultant:

Oneo Lane

Hawai‘i

North Kona

7-5-009:021, 022, 023, and 025; and roadway right-of-way

Special Management Area and National Pollutant Discharge Elimination
System

County of Hawai‘i, Department of Public Works
Aupuni Center

101 Pauahi Street, Suite 7

Hilo, Hawai‘i 96720

Contact: Mr. Ben Ishii

Phone: (808) 961-8327

Parsons Brinckerhoff

1001 Bishop Street, Suite 2400
Honolulu, Hawai‘i 96813
Contact: Ms. Rachel Adams
Phone: (808) 566-2257

Status (check one only):

X DEA-
AFONSI

FEA-FONSI

FEA-EISPN

Submit the proposing agency notice of determination/transmittal on
agency letterhead, a hard copy of DEA, a completed OEQC publication
form, along with an electronic word processing summary and a PDF copy
(you may send both summary and PDF to oegchawaii@doh.hawaii.gov);
a 30-day comment period ensues upon publication in the periodic bulletin.

Submit the proposing agency notice of determination/transmittal on
agency letterhead, a hard copy of the FEA, an OEQC publication form,
along with an electronic word processing summary and a PDF copy (send
both summary and PDF to oegchawaii@doh.hawaii.gov); no comment
period ensues upon publication in the periodic bulletin.

Submit the proposing agency notice of determination/transmittal on
agency letterhead, a hard copy of the FEA, an OEQC publication form,
along with an electronic word processing summary and PDF copy (you
may send both summary and PDF to oeqchawaii@doh.hawaii.gov); a 30-
day consultation period ensues upon publication in the periodic bulletin.



mailto:oeqchawaii@doh.hawaii.gov
mailto:oeqc@doh.hawaii.gov
mailto:oeqc@doh.hawaii.gov

Act 172-12 Submit the proposing agency notice of determination on agency

EISPN letterhead, an OEQC publication form, and an electronic word processing
summary (you may send the summary to oeqchawaii@doh.hawaii.gov).
NO environmental assessment is required and a 30-day consultation
period upon publication in the periodic bulletin.

DEIS The proposing agency simultaneously transmits to both the OEQC and
the accepting authority, a hard copy of the DEIS, a completed OEQC
publication form, a distribution list, along with an electronic word
processing summary and PDF copy of the DEIS (you may send both the
summary and PDF to oegchawaii@doh.hawaii.gov); a 45-day comment
period ensues upon publication in the periodic bulletin.

FEIS The proposing agency simultaneously transmits to both the OEQC and
the accepting authority, a hard copy of the FEIS, a completed OEQC
publication form, a distribution list, along with an electronic word
processing summary and PDF copy of the FEIS (you may send both the
summary and PDF to oegchawaii@doh.hawaii.gov); no comment period
ensues upon publication in the periodic bulletin.

Section  11- The accepting authority simultaneously transmits its determination of

200-23 acceptance or nonacceptance (pursuant to Section 11-200-23, HAR) of

Determination the FEIS to both OEQC and the proposing agency. No comment period
ensues upon publication in the periodic bulletin.

Section 11- The accepting authority simultaneously transmits its notice to both the

200-27 proposing agency and the OEQC that it has reviewed (pursuant to Section

Determination 11-200-27, HAR) the previously accepted FEIS and determines that a
supplemental EIS is not required. No EA is required and no comment
period ensues upon publication in the periodic bulletin.

Withdrawal
(explain)

Summary (Provide proposed action and purpose/need in less than 200 words. Please keep the
summary brief and on this one page):

The County of Hawai‘i is proposing the construction of Oneo Lane from Kuakini Highway to
Ali‘i Drive.  The project is being proposed to provide additional mauka-makai
connectivity/mobility within the area and relieve traffic congestion at the Hualalai Road/Ali‘i
Drive intersection by redirecting some traffic off Ali‘i Drive and onto Kuakini Highway. The
project is a portion of the “Nani Kailua Road Extension Project” that has been envisioned in
planning documents, including the Kona Community Development Plan.

Oneo Lane is proposed to consist of two through lanes, one in each direction, a center turn lane,
bike lanes, and sidewalks. The entire length of the proposed alignment is currently undeveloped
vacant land. The primary considerations in selecting the proposed roadway alignment have been
(a) avoiding historic sites, and (b) minimizing impacts on land owners.
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Hawai‘i Environmental Policy Act,
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This Draft Environmental Assessment (EA) documents a provisional finding that there would be
no significant environmental impacts if the proposed project proceeds. The proposed project
would construct a new road connecting Ali‘i Drive to Kuakini Highway.

Comments on this Draft EA are due by September 8, 2015, and should be sent to the Department
of Public Works at the address above with copies to the Office of Environmental Quality
Control, 235 South Beretania Street, Suite 702, Honolulu, Hawai‘i 96813 and Rachel Adams,
Parsons Brinckerhoff, 1001 Bishop Street, Suite 2400, Honolulu, Hawai‘i 96813.
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1.1

1.0

DESCRIPTION OF THE PROPOSED ACTION

Introduction
The County of Hawai‘i (County) is proposing the construction of Oneo Lane from Kuakini

Highway to Ali‘i Drive (the project) (Figure 1-1). The project is being proposed to provide
additional mauka-makai connectivity/mobility within the area and relieve traffic congestion at
the Hualalai Road/Ali‘i Drive intersection by redirecting some traffic on Ali‘i Drive to Kuakini
Highway. The project is a portion of the “Nani Kailua Road Extension Project” that has been
envisioned in planning documents, including the Kona Community Development Plan (KCDP).

Figure 1-1: Location Map
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1.1.1

Purpose of this Document

The proposed action in this Draft Environmental Assessment (EA) requires environmental

review in accordance with Chapter 343 of Hawai‘i Revised Statutes (HRS) because of the use of
County funds and lands for its construction. Therefore, the environmental review must comply
with Hawai‘i Administrative Rules (HAR) [Title 11, Chapter 200 (August 1996)]. The project
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will also require a Special Management Area (SMA) permit, which necessitates an
environmental review.

This Draft EA discloses the environmental and social impacts that could result from the project’s
implementation and commits to the employment of specific measures to avoid, minimize, or
mitigate adverse impacts to the environment. The County has determined that the proposed
action is not likely to have a “significant” impact in accordance with HRS Chapter 343.
Therefore, the County anticipates issuing a “Finding of No Significant Impact” (FONSI). After
receipt of comments on this Draft EA, the County will either (a) issue a Final EA/FONSI
document, or (b) if a significant impact is identified during the analysis, issue a Final
EA/Environmental Impact Statement Preparation Notice.

1.1.2 Organization of this Document

Chapter 1 discusses the purpose and need for the proposed project. It introduces the alternatives
that were considered and the project’s anticipated schedule and cost. It also lists permits and
approvals that may be required. Chapter 2 describes existing environmental conditions, potential
environmental impacts, and any mitigation measures that are proposed to reduce the level of
adverse impact. Chapter 3 documents agency and public coordination conducted to date with
respect to the project. Chapter 4 provides the Anticipated Finding of No Significant Impact
(AFONSI) statement, pursuant to HRS Chapter 343. Chapter 5 consists of a list of references
used in the preparation of this Draft EA. The Appendices contain records of comments and
coordination conducted for the proposed project as well as various technical reports prepared for
this project.

1.1.3 Naming Conventions in this Document

This document generally uses the directional terms north, south, east, and west. However, the
terms “mauka” and “makai” (towards the mountains and towards the ocean, respectively) are
also used, especially where these terms may be the most convenient to describe a direction or
location. For this project area, mauka generally corresponds to an easterly direction, and makai
is a westerly direction.

1.2 Project Purpose and Need

Based on an analysis of current conditions and forecast growth, the following project purposes
have been established:

e Provide greater connectivity within the rapidly developing Kailua-Kona area.
e Improve pedestrian and bicycle facilities.
The project purposes are consistent with the KCDP, which has set guiding principles for Kona

development, one of which is to “provide connectivity and transportation choices.”

1.2.1 Improve Kailua-Kona’s Roadway Network

Traffic congestion in Kona has resulted from rapid population growth and, among other reasons,
poor roadway connectivity. Traffic conditions within the project area, particularly on Ali‘i
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Drive, are congested and are expected to become more congested in the future. Section 2.1
describes traffic conditions in more detail.

The KCDP identified the necessity for projects to divert traffic from main roads through
connecting roadways in order to reduce traffic congestion and increase mobility within the
district. Such projects that increase local road connectivity ensure residents can reach their
destinations easily and reduce local traffic reliance on regional roads. Although there are several
north-south roadways (Ali‘i Drive, Kuakini Highway, and Queen Ka‘ahumanu Highway
Extension) in the project area, there are few mauka-makai roads that provide relatively direct
connections between the north-south roadways (Figure 1-1).

Palani Road is the only mauka-makai roadway in the area that provides direct connectivity
between the three north-south roadways. Hualalai Road and Lunapule Road, south of Palani
Road, are about a mile apart and provide limited mauka-makai connectivity. The proposed
project would provide a direct mauka-makai alternative connecting Ali‘i Drive and Kuakini
Highway.

1.2.2 Improve Pedestrian and Bicycle Facilities

The proposed project provides the opportunity to provide pedestrian and bicycle facilities to help
create a safe, direct, and convenient multi-modal system. Such facilities promote livable and
walkable communities and are consistent with the County’s Complete Streets policies and the
transportation objectives in the KCDP.

1.3 Alternatives Addressed in this EA

In this section, the no-build and build alternatives are discussed. Alternative alignments that
were considered but rejected are addressed in Section 1.4.

1.3.1 No-Build Alternative

The No-Build Alternative assumes that the proposed project would not be completed by 2020 but
other proposed transportation projects would proceed. There are several other proposed
transportation projects in the area that, under this alternative, are assumed to be constructed by
2020, including the widening of State Route 11 (Queen Ka‘ahumanu Highway Extension/
Kuakini Highway) by the State of Hawai‘i Department of Transportation (HDOT), Lako Street
Extension, and La‘aloa Street Extension.

The No-Build Alternative provides a frame of reference for the comparison of the Build
Alternatives. The No-Build Alternative only assumes this proposed project would not proceed;
other developments could occur (i.e. condominium development or commercial development)
that would result in other impacts to the environment in the project area.

1.3.2 Build Alternatives

The Build Alternatives generally consist of the following:

e The County acquiring a new 70-foot wide right-of-way (ROW) from current property
owners between Kuakini Highway and Ali‘i Drive,
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The development of a roadway within the ROW, including:

- Two 11-foot wide through lanes, one in each direction,

- A 11-foot wide center turn lane, and

- Bicycle and pedestrian facilities on both sides of the roadway.
Lighting, and

Dry wells to manage roadway drainage.

Figure 1-2: Typical Section
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The two Build Alternatives being considered are shown in Figure 1-3, and described as follows:

Red Alignment. The Red Alignment intersects Ali‘i Drive roughly 125 feet north of
the Billfisher condominium driveway, snakes through currently vacant parcels, and
intersects Kuakini Highway at the southeast corner of the Coconut Grove
Marketplace parking lot.

The Red Alignment would eliminate the current southern Coconut Grove
Marketplace driveway off Kuakini Highway — the driveway would be too close to the
Oneo Lane intersection and therefore would be closed. A new driveway to Coconut
Grove Marketplace would be provided off Oneo Lane as illustrated on Figure 1-3.
This driveway would be roughly 125 feet makai of Kuakini Highway so that vehicles
exiting the marketplace could turn left or right onto Oneo Lane.

Green Alignment. The Green Alignment intersects Ali‘i Drive at the same location as
the Red Alignment, runs in a relatively straight path across the vacant parcels, and
intersects Kuakini Highway across from the Kama‘aina Commons housing
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development driveway. Although the Green Alignment intersects Ali‘i Drive at the
same location, the intersection is at a slightly different angle.

Various attributes of the two Build Alternatives are presented in Table 1-1.

Figure 1-3: Build Alternatives

Legend

= = = = Red Alignment
Red Right of Way
= = = = Green Alignment
Green Right of Way
Property Line
Sources: State of Hawaii GIS, County of Hawail,
and Google Farth.

eng ROW Area angle 3 angle — Ali'i Drive ature (fee
Alternative ee acre ghway (degree degree ad
Red ~630 ~0.95 90 ~95 ~320
Green ~618 ~0.92 ~93 ~104 300

ILength is measure from the centerline of Ali‘i Drive to the centerline of Kuakini Highway.

2Angles are measured from the centerline of the north side of Ali‘i Drive and Kuakini Highway to the centerline of the
new road.

3Minimum radius for a 30 mile per hour (MPH) design speed is 300 feet per American Association of State Highway
and Transportation Officials (AASHTO) Design Guide.

1.4  Alternatives Considered but Rejected

This section consists of brief descriptions of alternative alignments that were considered but
rejected based on input received during the pre-assessment consultation period, as well as
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environmental research and preliminary engineering studies. These alignments are discussed
here and details of comments and suggestions are provided in Chapter 3.0. Four alignments
were considered but rejected, as shown in Figure 1-4 and discussed in Sections 1.4.1 to 1.4.4.

Figure 1-4: Alternatives Considered but Rejected

1.4.1 Straight North Alienment

The Straight North Alignment would run along the northern boundary of the currently vacant
parcels and the southern portion of the Coconut Grove Marketplace, but was rejected for several
reasons, including:

e The Coconut Grove Marketplace driveways would be affected on both Ali‘i Drive
and Kuakini Highway. Although an agreeable alignment could be designed, input
received regarding this alternative was not favorable.

e The intersection of Oneo Lane with Ali‘i Drive would be (a) too far north, into the
area where congestion occurs, and (b) too close to the intersection of Ali‘i Drive and
Kahakai Road and other driveways.
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1.4.2 Central Alignment

The Central Alignment is generally between the Red and Green Alignments discussed in
Section 1.3.2, which are considered the Build Alternatives discussed throughout this Draft EA.
This alternative was considered separately because it would intersect Kuakini Highway equally
distant from the Coconut Grove Marketplace and Kamaaina Commons driveways. The Central
Alignment was eliminated because the Red and Green Alignments provided greater distances
between the driveways on Kuakini Highway.

1.4.3 Straight South Alignment

The Straight South Alignment would provide a relatively straight path from Kuakini Highway to
Ali‘i Drive along the southern portion of the currently vacant parcels. The Straight South
Alignment was rejected because the alignment would intersect Kuakini Highway and Ali‘i Drive
less than 60 feet from the Billfisher’s driveway.

1.4.4 Far South Alienment

The Far South Alignment would curve through a vacant parcel between the Billfisher and Kona
Pacific condominiums. This alignment was rejected for several reasons, including:

e There is an archaeological site buffer in the vacant parcel (which has been negotiated
by the land owner with the State Historic Preservation Division [SHPD]) that ends
roughly 55 feet from the corner of the neighboring Malia Kai parcel. The ROW
planned for the project would require at least 60 feet and infringe on this buffer or the
proposed improvements would have to be reduced (e.g., sidewalks couldn’t be
provided).

e This alignment would probably require full acquisition of the vacant parcel because
the proposed alignment would leave small islands of leftover property that would be
severely limited in their potential use.

e The intersection of Oneo Lane with Ali‘i Drive would be shared with Walua Road
making it a 4-way intersection with difficult geometry.

1.5 Consistency with Government Plans, Policies, and Controls

1.5.1 Hawai‘i State Plan

The Hawai‘i State Plan (June 1991), as codified in HRS Chapter 226, serves as a guide for the
future long-range development of the state. It consists of comprehensive goals, objectives, and
policies for determining priorities and allocating resources. The State Plan promotes the growth
and diversification of the state’s economy, the protection of the physical environment, the
provision of public facilities, and the promotion of and assistance to socio-cultural advancement.

The proposed project would support the goals and objectives of the Hawai‘i State Plan dealing
with the economic, physical, and natural environment, and transportation objectives and policies.
The No-Build Alternative would do little to support the goals and objectives of the Hawai‘i State
Plan because it would not provide the transportation improvements needed to facilitate economic
development in this urban region.
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In accordance with the plan’s economic objectives and policies, the proposed project would
facilitate commerce through improved transportation service. It would also contribute to the
local and state economies by providing construction jobs. In addition, the project would
facilitate commerce without damaging the natural environment. As described in this Draft EA,
the proposed project would avoid, minimize, or mitigate impacts to historic, physical, and natural
resources.

1.5.2 Hawai‘i State Land Use Controls

The State Land Use Commission (SLUC), under the authority granted in HRS Chapter 205,
regulates land use through classification of state lands into four districts: Urban, Agriculture,
Conservation, and Rural. The intent of the land classification is to accommodate growth and
development while retaining the natural and agricultural resources of the state. Each district has
specific land use objectives and development constraints.

The area within the project limits is classified Urban. The proposed configuration of the project
would include sidewalks, curbs, and gutters, which is typical of roads within such environments
and, therefore, the proposed project would be consistent with the land use classification of the
study area.

1.5.3 Federal-Aid Highways 2035 Transportation Plan for the District of Hawai‘i

The Draft Federal-Aid Highways 2035 Transportation Plan for the District of Hawai‘i
(March 2014) was developed to guide land-based transportation decisions for the federal-aid
highway network in the District of Hawai‘i through the year 2035. By defining goals and needs
and recommending multimodal solutions specific to the District of Hawai‘i, it sets the direction
for land-based transportation system improvements for which priorities and funding can be
developed.

The proposed project is consistent with the following goals:

e Freight Movement and Economic Vitality - improve freight networks, strengthen the
ability of rural communities to access national and international trade markets, and
support regional economic development.

e Congestion Reduction - significantly reduce congestion on the National Highway
System.

¢ System Reliability - improve the efficiency of the surface transportation system.

1.5.4 Hawai‘i County General Plan

The County of Hawai‘i’s General Plan (February 2005) is the policy document for the long range
comprehensive development of Hawai‘i Island. Its purpose is to guide the pattern of future
development on the island; provide the framework for regulatory decisions, capital improvement
priorities, acquisition strategies, and other pertinent government programs; and improve the
physical environment of the county, among other purposes. In the area of transportation, the
following goals were identified:

e Provide a system of roadways for the safe, efficient and comfortable movement of
people and goods.
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e Provide an integrated State and County transportation system so that new major
routes will complement and encourage proposed land policies.

The General Plan’s Land Use Pattern Allocation Guide Map shows most of the project area as
Resort Node. The proposed project would be consistent with the Resort Node land use
designations.

1.5.5 Kona Community Development Plan

Mapping Kona’s Future, the current KCDP (September 2008), encompasses the North and South
Kona areas. The KCDP identifies some priority roadway improvements needed to accommodate
traffic volumes and transportation goals, objectives, policies, and actions. One of its “Guiding
Principles” is to “provide connectivity and transportation choices.” Additionally, the KCDP
identifies one of its strategies as creating “a network of interconnected bike lanes, trails, and
sidewalks within and outside road right-of ways.”

The KCDP recognized the Nani Kailua Drive Extension Project (from Hualalai Road to Ali‘i
Drive) as one of its top priority transportation improvement projects based on connectivity, as
well as its multimodal potential. The proposed project will fulfill the makai portion (from
Kuakini Highway to Ali‘i Drive) of the Nani Kailua Drive Extension Project.

1.5.6 Master Plan for Kailua-Kona

The Master Plan for Kailua-Kona (April 1994) is a comprehensive plan that addresses various
aspects of the “Kailua Village Special District” as described in Chapter 25 of the County of
Hawai‘i Zoning Code and Kailua Village Design Commissions, Article 24, Section 25-265(a)(1)
to (8).

The Master Plan recommends a vehicular increase in mauka-makai connections and references a
“Village Bypass Road,” indicating that it would “divert some of the traffic demand of Hualalai
Road and into the Village Core by routing traffic around the area.” The Master Plan also
describes Kailua Village parking as “deficient”. This deficiency is addressed by the Kailua
Village Business Improvement District’s (KVBID’s) Five-Year Strategic Plan (see Section 1.6).

This project would provide a portion of the proposed “Village Bypass Road” and provide a much
needed mauka-makai connection.

1.6 Consistency with Non-Governmental Plans

The KVBID Strategic Plan is a collaborative effort between business, government, and area
residents to develop and implement creative solutions to improve the cleanliness, attractiveness,
community, and economic vibrancy of Historic Kailua Village. The project area is within the
KVBID.

The KVBID Five-Year Strategic Plan (June 2013) provides ongoing direction for the KVBID
and one of its functions is to provide a basis for more detailed implementation and funding
planning. As stated in its Economic Development objectives, the KVBID seeks to advocate for
the extension of Nani Kailua Drive and a permanent parking lot. This project fulfills the makai
portion of the Nani Kailua Drive Extension Project described in the plan.
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1.7 Project Cost and Schedule

Based on conceptual engineering, the estimated construction cost of the entire project is $4.6
million (2014 dollars) for the Red Alignment and $4.5 million (2014 dollars) for the Green
Alignment. These estimates include landscaping, drainage, roadway lighting, traffic control
measures, roadway signs and striping, appurtenances, paving, and environmental mitigation
costs, but do not include ROW acquisition or final design costs. The cost estimates are very
preliminary and rough in nature; the cost estimate will be further refined as the design matures
following the selection of a preferred alternative. This project is proposed to be built entirely
with County funds.

The following provides a potential schedule for project implementation:
e Completion of Environmental Planning: Summer-2015
e Begin Preliminary/Final Engineering and Permitting: Fall-2015
e Complete Engineering and Permitting: Summer-2016
e Advertise/Award Construction Contract: Winter-2016
e Start Construction/End Construction: early-2017 to mid-2019

1.8 Permits and Approvals

Table 1-2 lists approvals and permits that may be required for the Build Alternatives. These
permits and approvals would be obtained during final design or prior to construction.

Table 1-2: Permits and Approvals

Agenc Permit or Approval

County of Hawai'i, Planning Department Special Management Area (SMA) Permit

National Pollutant Discharge Elimination System (NPDES) Permit
for storm water discharges relating to construction activities

State of Hawai'i, Department of Health Noise Permit

County of Hawai'i, Department of Public Works ~ Grading, Grubbing, Stockpiling, and Excavation Permit

State of Hawai'i, Department of Health
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2.0 AFFECTED ENVIRONMENT, POTENTIAL ENVIRONMENTAL
CONSEQUENCES, AND PROPOSED MITIGATION MEASURES

This chapter summarizes the evaluation of existing conditions of the study area that includes the
study of roadways and traffic, historical and archaeological resources, land use, noise, air quality,
aesthetic resources, socioeconomics, cultural conditions, water resources, and biological
resources. Also in this chapter is a discussion on potential construction impacts, secondary and
cumulative impacts, and commitments of resources.

Following the description of each resource, the potential impacts of the No-Build Alternative and
Build Alternative are described, along with the threshold that was used to determine the level of
impact. Measures to avoid, minimize, or mitigate the impacts to environmental resources are
then presented.

2.1 Roadways and Traffic

A detailed technical report regarding traffic conditions is available in Appendix F.

2.1.1 Existing Conditions

The Kailua-Kona area of Hawai‘i has experienced rapid growth over the last few decades. The
population of Kona nearly tripled from 1980 to 2010, driven by resort development and the
second-home residential market. Due to this growth, and the projected continued future growth
in the area, traffic congestion is a major concern in this area. There are few roadways that run
mauka-makai on this portion of the island, thus causing congestion on the north-south roadways.
This project proposes a new mauka-makai connector that will reduce congestion on existing
roadways.

Within the study area, Queen Ka‘ahumanu Highway Extension, Kuakini Highway, and Ali‘i
Drive provide regional north-south mobility. Hualalai Road, Walua Road, and Lunapule Road
provide limited mauka-makai circulation. Intersections within the study area operate with Two-
Way-STOP-Control (TWSC) except for Hualalai Road/Kuakini Highway which is a signalized
intersection and Hualalai Road/Ali‘i Drive which is All-Way-STOP-Controlled (AWSC). The
following roadways are described here and shown in Figure 2-1:

e Ali‘i Drive. Ali‘i Drive is an undivided two-lane collector roadway that begins at
Kuakini Highway in Kailua-Kona and continues south to Keauhou traveling along the
coastline. Ali‘i Drive provides north-south circulation as well as access to many
resort businesses and lodgings. Cross streets in the study area include Hualalai Road,
Kahakai Road, Walua Road, and Lunapule Road. South of Kahakai Road at
Huggo’s, Ali‘i Drive has paved shoulders and no sidewalks, curbs, or gutters; north of
this, Ali‘i Drive has intermittent sidewalks, curbs, and gutters. Within the study area,
the speed limit is 30 miles per hour (MPH) south of Walua Road and then transitions
to 15 MPH immediately north of Walua Road, continuing all the way past the
Hualalai Road intersection.

e Kuakini Highway. Kuakini Highway is an undivided two-lane arterial roadway that
extends from Kailua-Kona to Honalo. The segment from Makala Boulevard to
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Queen Ka‘ahumanu Highway Extension is under the jurisdiction of the County; the
State of Hawai‘i has jurisdiction over the segment from Queen Ka‘ahumanu Highway
Extension to Honalo. Kuakini Highway has widened to four lanes between Palani
Street and Hualalai Road. The next planned widening will be from Hualalai Road to
the future Ali‘i Highway, and will provide two lanes in each direction, median turn
lanes, sidewalks, and bike lanes. Speed limits along Kuakini Highway start at 25
MPH in Kailua Town, transition to 35 MPH at the Kona Islander Inn south of
Hualalai Road, and reach 45 MPH immediately south of the Oni Oni Street/Walua
Road intersection.

Queen Ka‘ahumanu Highway Extension (Route 19/11). Queen Ka‘ahumanu
Highway/Queen Ka‘ahumanu Highway Extension is an undivided two-lane arterial
roadway that extends from Kawaihae to immediately south of Kailua-Kona where it
transitions into Kuakini Highway. HDOT has widened the highway to at least four
lanes from Malulani Road, just south of Henry Street in Kona Village, to near
Kealakehe Parkway. HDOT plans to continue the widening to Kona Airport. HDOT
is also starting the planning process to improve Queen Ka‘ahumanu Highway
Extension/Kuakini Highway (Route 11) from Henry Street to Kamehameha 111 Road.

Planned Ali‘i Parkway. The future Ali‘i Parkway would provide north-south mobility
between Kailua-Kona and South Kona. Ali‘i Parkway is planned to begin at Queen
Kaahumanu Highway Extension, cross Kuakini Highway near Waiaha Stream about
1.5 miles south of Kailua-Kona, and connect to Ali‘i Drive in Keauhou. It is not
known when construction of the Ali‘i Parkway will commence.

Hualalai Road. Hualalai Road is an undivided two-lane roadway that provides
mauka-makai circulation between Mamalahoa Highway and Ali‘i Drive, terminating
at Ali‘i Drive at an unsignalized T-intersection. The Hualalai Road/Kuakini Highway
intersection is signalized.

Walua Road. Walua Road provides mauka-makai circulation between Kuakini
Highway and Ali‘i Drive. Mauka of Kuakini Highway, Walua Road transitions into
Oni Oni Street, providing access to a residential area between Queen Ka‘ahumanu
Highway and Kuakini Highway. Makai of Kuakini Highway, Walua Road provides
access to residential uses, as well as to Lunapule Road. Walua Road exists as a two-
lane undivided cross-section at Kuakini Highway, widens to two lanes, with left-turn
lanes and wide paved shoulders, as it passes recent developments, and again narrows
to a two-lane undivided cross-section as it approaches Ali‘i Drive.

Lunapule Road. Lunapule Road is a two-lane undivided local roadway that provides
a direct connection between Walua Road and Ali‘i Drive. It provides access to
residential and small commercial areas.
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Figure 2-1: Existing Roadways
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Manual traffic counts during the AM, midday, and PM peak periods were conducted at key
intersections from May 22 to May 24, 2007. Automatic Traffic Recorders (ATRs) were set
along Ali‘i Drive at two locations: immediately north of the Coconut Grove Marketplace
driveway and south of Walua Road. These volumes were used to supplement manual turning
movement counts.

The peak hour interval chosen for analysis was most consistent with intersections in the vicinity
of the proposed project on Ali‘i Drive. The AM, midday, and PM peaks were found to occur
from 7:30 to 8:30 AM, 12:00 to 1:00 PM, and 4:30 to 5:30 PM, respectively. Turning movement
worksheets at the aforementioned intersections can be found in Appendix A of the traffic report
included as Appendix F of this Draft EA. Figure 2-2 and Figure 2-3 show the existing lane
configurations and 2007 peak hour traffic volumes for the AM, midday, and PM peak periods.
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Figure 2-2: Existing Lane Configurations
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Figure 2-3: 2007 Traffic Volumes
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Intersections within the study area were analyzed using the methodologies for unsignalized and
signalized intersections documented in the 2000 Highway Capacity Manual (HCM) and verified
using the transportation analysis software Synchro and SimTraffic 7.0 by Trafficware, Ltd.

According to HCM methodologies, an intersection’s operating conditions can be broken down
by approach and expressed as a qualitative measure known as Level-of-Service (LOS) ranging
from A to F. LOS A denotes uncongested conditions with low delay; conversely, LOS F
conditions would be congested with a comparatively higher delay. An intersection’s overall
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LOS is determined by taking a weighted average of the LOS of individual traffic movement
groups. The LOS rating deemed acceptable varies by jurisdiction, facility type, and traffic
control device. At signalized intersections, LOS D is generally recognized as the minimum
desirable operating condition. For special cases, higher delays with LOS worse than D can be
acceptable. It is important to note that LOS E or F does not necessarily imply a capacity issue.
Other conditions or combinations of the following can cause degradation in LOS: long cycle
lengths, inefficient signal timing, poor signal progression, or long delays on a side street at an
unsignalized intersection. Table 2-1 shows the delay thresholds for LOS.

Table 2-1: Delay Thresholds for Level of Service

Signalized Intersection Unsignalized Intersection

Level of Service (LOS) (seconds/vehicle) (seconds/vehicle)

A 0.0 — 10.0 Seconds 0.0 — 10.0 Seconds

B 10.1 - 20.0 Seconds 10.1 - 15.0 Seconds

C 20.1 - 35.0 Seconds 15.1 - 25.0 Seconds

D 35.1 - 55.0 Seconds 25.1 - 35.0 Seconds

E 55.1 — 80.0 Seconds 35.1 - 50.0 Seconds

F Greater than 80.0 Seconds Greater than 50.0 Seconds
Source: Transportation Research Board, Highway Capacity Manual, 2000 Edition.

Field observations were performed at the study intersections to verify the results of the
intersection analysis. Table 2-2 summarizes LOS and delays for the study intersections in 2007.

Table 2-2: 2007 Intersection LOS and Delay in seconds/vehicle

AM Peak ~ Midday Peak PM Peak
LOS Delay LOS  Dela LOS  Dela
Ali‘i Drive/Hualalai Road Unsignalized
Ali‘i northbound (NB) Through/Right E 40.40 C 22.60 E 35.54
Ali‘i southbound (SB) Left/Through B 13.12 B 14.92 D 26.25
Hualalai westbound (WB) Left/Right B 14.54 C 15.14 C 24.93
Ali‘i Drive/Kahakai Road Unsignalized
Ali‘i WB Left/Through/Right A 8.00 A 8.50 A 8.00
Ali'i SB Left/Through/Right A 9.00 A 8.70 A 8.60
Coconut Grove WB Left/Through/Right C 20.60 C 20.40 C 17.70
Kahakai eastbound (EB) Left/Through/Right C 24.50 D 27.60 C 17.80
Ali‘i Drive/Walua Road Unsignalized
Ali‘i SB Left/Through A 9.00 A 8.50 A 8.60
Walua WB Left C 19.30 C 20.30 C 20.50
Walua WB Right B 13.50 B 11.80 B 12.30
Ali‘i Drive/Lunapule Road Unsignalized
Ali‘i SB Left/Through A 9.40 A 8.70 A 8.70
Lunapule WB Left/Right C 24.70 B 13.70 F 51.30
Kuakini Highway/Hualalai Road C 25.50 c 22.00 C 23.60
Kuakini NB Left B 13.20 B 12.40 B 14.40
Kuakini NB Through/Right C 24.90 C 21.40 B 17.40
Kuakini SB Left B 16.60 B 13.10 B 12.10
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AM Peak Midday Peak PM Peak |

LOS Dela LOS Dela LOS Dela |

Kuakini SB Through C 32.00 C 25.40 C 31.80
Kuakini SB Right C 22.90 C 21.60 C 21.60
Hualalai WB Left C 21.80 C 23.00 C 24.40
Hualalai WB Through/Right C 34.80 C 30.40 C 34.20
Hualalai EB Left B 18.60 B 17.50 C 20.80
Hualalai EB Through/Right B 13.50 B 14.30 B 15.70
Kuakini Highway/Coconut Grove Unsignalized

Kuakini NB Left/Through A 7.90 A 8.20 A 8.80
Coconut Grove EB Left/Right C 15.50 B 12.50 C 19.60

2.1.2 Basic Transportation Assumptions

The analysis presented below is based on certain transportation network assumptions. It is
assumed that all projects in the STIP and other County roadway projects are implemented. In
particular, it is assumed that the following key roadway projects proceed:

e Phase I of Ali‘i Parkway, which would connect it to Kuakini Highway, was assumed
to be completed before or simultaneously with the completion of this proposed
project. However, since the analysis was completed the time table for the
construction of Ali‘i Parkway has been pushed back and it is likely that the proposed
project would be constructed prior to Phase I of Ali‘i Parkway.

e Phase 2 of Queen Ka‘ahumanu Highway Extension and Kuakini Highway (Route 11),
between Henry Street and Kamehameha III Road is assumed to be widened by
HDOT.

2.1.3 Potential Impacts

The two build alternatives (Red and Green alignments) were selected based on an evaluation of
the potential impacts of several proposed alignments. With regards to traffic, the Red and Green
Alignments were chosen as the build alternatives based on several factors, including adequate
distance from existing driveways and intersection geometry (see Section 1.4). There is no
significant difference between the Red and Green Alignments with regards to traffic operations —
both provide connectivity between Ali‘i Drive and Kuakini Highway and allow for access to
neighboring land uses. The proposed lane configurations would be the same between both
alternatives, and are shown in Figure 2-4. The build alternatives would decrease travel time for
commuters traveling between the residential area to the south and Kona village to the north as
illustrated in Figure 2-5.

The no-build scenario would not address congestion issues, nor would it provide improved
mobility within the Kailua-Kona district. Traffic conditions would continue to worsen under the
no-build alternative.

According to the criteria set forth in HAR Section 11-200-12 and HRS Chapter 343, there would
be no adverse significant effect on the quality of the transportation environment in the build or
no build scenario.
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Figure 2-4: Proposed Lane Configurations
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2.1.4 Avoidance, Minimization, and Mitigation Measures

The selection of the Red and Green Alignments for consideration over other alignments
considered but rejected (Section 1.4) avoids certain transportation impacts. For instance, the
“straight north” and “far south” alignments were rejected in part due to their less beneficial
transportation attributes relative to the Red and Green Alignments.

The proposed mitigation measures for both the Red and Green Alternatives are the same. The
intersection of Oneo Lane and Kuakini Highway would be signalized to mitigate traffic
congestion due to vehicles turning left onto Oneo Lane from Kuakini Highway. Similarly, the
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intersection of Oneo Lane and Ali‘i Drive would be signalized to mitigate traffic congestion due
to vehicles turning left onto Oneo Lane from Ali‘i Drive.

2.2 Land Use

2.2.1 Existing Conditions

2.2.1.1  Surrounding Area

The proposed project would be located partially within the southern border of Kailua Village.
Kailua-Kona is West Hawai‘i’s primary and largest urban area. Kailua Village is clustered
around the northern section of Ali‘i Drive between Palani Road and Kahakai Road. This town
center is Kailua-Kona’s primary visitor attraction supporting a few hotels, retail establishments,
and restaurants. Cruise ships often dock offshore of the historic section of Kailua Village.

2.2.1.2 Project Area

Figure 2-6 shows existing land uses adjacent to the project area. Makai of Ali‘i Drive in the
project area there are a number of resort hotels and condominiums along with commercial
establishments catering to visitors, such as Snorkel Bob’s, and restaurants, such as Huggo’s.

The proposed project would be located between Ali‘i Drive and Kuakini Highway. The
proposed alignments would go through currently vacant land and could directly affect four
parcels:

e The largest parcel (TMK 7-5-009:021) is owned by Kamehameha Schools and is
undeveloped; there are preliminary plans for development of this parcel.

e Within the Kamehameha Schools parcel is a kuleana parcel (TMK 7-5-009:022)
which is also undeveloped; there are currently no plans for development of this
parcel.

e A third parcel, fronting Ali‘i Drive (TMK 7-5-009:023), is owned by KPC Villages
and is currently undeveloped; however, there is a plan to develop a
commercial/condominium building that was awarded an SMA permit in November
2004 (Permit No. 04-009). That SMA permit and other approvals from the County
identified a portion of the parcel that would be acquired by the County for the
proposed Oneo Lane project.

e The fourth parcel (TMK 7-5-009:025) is owned by LSREF2 Oreo Direct and has
already been developed into a shopping center called the Coconut Grove
Marketplace. Coconut Grove Marketplace has driveways on both Kuakini Highway
and Ali‘i Drive, as well as access from the Ali‘i Sunset Plaza driveway off Kuakini
Highway to the north.

Beyond these parcels, but still between Ali‘i Drive and Kuakini Highway are commercial and
condominium developments. The Kona Billfisher Condominium, located to the south, is a 65-
unit condominium with driveways on both Kuakini Highway and Ali‘i Drive, although the
driveway on Kuakini Highway is permanently gated.
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Mauka of Kuakini Highway the developments are less resort-oriented. Mauka of Coconut Grove
is vacant land, Kama‘aina Commons is an affordable housing development just south of the
vacant land, and the University of the Nations’ Kona Campus (a Christian Missionary training
school) is located just south of Kama‘aina Commons.

Figure 2-6: Existing and Planned Land Uses*
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2.2.2 Land Use Development Trends

The County of Hawai‘i General Plan designates most of the project area as resort node. Resort
node areas, according to the Land Use Pattern Allocation Guide Map, include a mix of visitor-
related uses such as hotels, condominium-hotels (condominiums developed and/or operated as
hotels), single family and multiple family residential units, golf courses, and other typical resort
recreational facilities, resort commercial complexes, and other support services.

The project area is still being developed. A proposed KPC Villages commercial/condo
development as well as preliminary sketches of Kamehameha Schools’ plans include ROW for
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Oneo Lane. Although there are no plans for development of the other parcels it is likely that
they will be developed with uses consistent with the zoning and surrounding uses as Kailua-
Kona continues to develop.

2.2.3 Potential Impacts

The two Build Alternatives were selected based on an evaluation of the potential impacts of
several proposed alignments. With regards to land use, the acquisition of the necessary ROW for
the build alternatives would have an impact on the future development of the parcels from which
the ROW is taken. The Red and Green Alignments were chosen as Build Alternatives based on
several factors, including developable remnant parcel size, existing land uses, and future land
uses (see Section 1.4). A parcel by parcel assessment of the Red and Green Alignments is as
follows:

e Parcel 1 (TMK 7-5-009:023) is also called the KPC Parcel because of the planned
KPC Villages development. Both the Red and Green Alignments would utilize an
equal sized portion of Parcel 1 (Table 2-3 and Table 2-4); however, the shape of the
area used varies between the two alignments. The Red Alignment would utilize a
curved shape portion of the parcel and is the shape that was agreed to by KPC
Villages when they received their SMA permit in 2004. The Green Alignment would
utilize a rectangular shaped area that differs from that agreed to in the SMA permit.
In either case the remaining KPC Village parcel would be the same size and could be
developed as a commercial/condominium. The Red Alignment would not necessitate
any changes be made to KPC Villages’ existing plans; the Green Alignment may
necessitate some changes to their existing plans. Overall, the acquisition of the
necessary ROW would not have a significant impact on Parcel 1.

e Parcel 2 (TMK 7-5-009:021) is owned by Kamehameha Schools. The Red
Alignment would split Parcel 2 into two developable parcels (roughly 28,050 and
122,050 square feet, Table 2-3), and a third remnant portion of approximately
426 square feet near the Coconut Grove Marketplace driveway that would be
acquired as ROW. Preliminary sketches of possible future development are
consistent with the Red Alignment.

The Green Alignment would split Parcel 2 into two developable parcels (Table 2-4).
The southern parcel, although large, would be roughly 95 feet wide and may have
limited utility because of the required setbacks.

e Parcel 3 (TMK 7-5-009:022) has no plans for future development. The Red
Alignment would avoid Parcel 3 altogether. The Green Alignment would leave
remnants of approximately 1,523 and 149 square feet (Table 2-4), which would be
undevelopable. Therefore, Parcel 3 would be unaffected by the Red Alignment but
would be fully acquired by the Green Alignment.

e Parcel 4 (TMK 7-5-009:025) is already fully developed as Coconut Grove
Marketplace. The Red Alignment would eliminate an existing driveway along
Kuakini Highway. The County would acquire approximately 1,483 square feet of
ROW from this parcel for the Red Alignment. The Green Alignment would avoid
Parcel 4 altogether.
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The ROW and parcel areas are summarized in Table 2-3 and Table 2-4. The required ROW
discussed above and in the tables below are approximate; the required ROW will be further
refined as the design matures following the selection of a preferred alternative.

Table 2-3: Red Alignment ROW by Parcel

Approximate Remaining
Existing Parcel ~ Required ROW Parcel Size Parcel Subareas
Size (sq.ft.) (sq.ft.) (sq.ft.) (sq.ft.)
1 7-5-009:023 51,113 4,032 47,081 47,081
426'
2 7-5-009:021 187,814 37,288 150,526 28,050
122,050
3 7-5-009:022 7,706 0 7,706 7,706
4 7-5-009:025 130,418 1,483 128,935 128,935
Notes:

1. Resulting remnant parcel would be too small to be viable. This remnant would therefore be acquired and included
in the roadway ROW.

Table 2-4: Green Alignment ROW by Parcel

Approximate Remaining
Existing Parcel ~ Required ROW Parcel Size Parcel Subareas

Parcel Size (sq.ft.) (sq.ft.) (sq.ft.) (sq.ft.)
1 7-5-009:023 51,113 4,010 47,103 47,103

: 99,642

2 7-5-009:021 187,814 29,828 157,986 58 344

1

3 7-5-009:022 7,706 6,034 1,672 1 1‘2@?
4 7-5-009:025 130,418 0 130,418 130,418

Notes:

1. Resulting remnant parcel would be too small to be viable. This remnant would therefore be acquired and included
in the roadway ROW.

The Build Alternatives would encourage future development and provide access for the Coconut
Grove Marketplace and future Kamehameha Schools developments on Parcel 2.

The No-Build Alternative would not encourage future development or impact land use. In the
absence of the proposed project, regional growth may be delayed due to transportation and traffic
conditions; however, the three parcels in the immediate project area may be developed. For
instance, the KPC Villages project was planned and permitted prior to the proposed project. The
Kamehameha Schools parcel could also easily be developed in the absence of the proposed
project due to its frontage on both Ali‘i Drive and Kuakini Highway.

According to the criteria set forth in HAR Section 11-200-12 and HRS Chapter 343, there would
no significant on the quality of the environment related to land use in either the Build or No
Build scenarios.
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2.2.4 Avoidance, Minimization, and Mitigation Measures

The No Build scenario would not directly conflict with existing land uses or proposed
development and no mitigation would be necessary.

The selection of the Red and Green Alignments for consideration over others alignments
considered but rejected (Section 1.4) avoids certain land use impacts. For instance, the “straight
south” and “straight north” alignments were partially rejected due to their greater land use
impacts relative to the Red and Green Alignments.

The potential impact of the Red and Green Alignments has been minimized by utilizing 11-foot
wide travel lanes rather than 12-foot wide lanes, which would be standard. This narrows the
required ROW, minimizing the impact to existing and future land uses. Furthermore, although
the Red Alignment would eliminate the Coconut Grove Marketplace’s southern driveway on
Kuakini Highway, the effect of that would be minimized and mitigated by providing a new
driveway to that land use off Oneo Lane. Additionally, access would continue to be provided
from the driveway on Ali‘i Drive, as well as from the Ali‘i Sunset Plaza driveway off Kuakini
Highway to the north.

As discussed above, the Red and Green Alignments are consistent with existing plans, therefore
no mitigation related to land use would be necessary. The County would seek to acquire the
required ROW from the current property owners through a negotiation process that would result
in fair market compensation for the land acquired, which will adequately mitigate the land
acquisition.

23 Historic and Archaeological Resources

Chapter 6E of the Hawai‘i Revised Statutes (HRS), as described in regulations provided in Title
13, Chapter 275 of the HAR, places responsibilities on State agencies to evaluate the impacts of
its projects on historic resources.

Chapter 6E-8 states that “Before any agency or officer of the State or its political subdivisions
commences any project which may affect historic property, aviation artifact, or a burial site, the
agency or officer shall advise the department and allow the department an opportunity for review
of the effect of the proposed project on historic properties, aviation artifacts, or burial sites,
consistent with section 6E-43, especially those listed on the Hawai‘i register of historic places.
The proposed project shall not be commenced, or in the event it has already begun, continued,
until the department shall have given its written concurrence.”

2.3.1 Existing Conditions

According to a 2009 Archaeological Survey performed for the proposed project by Rechtman
Consulting of the proposed project area, there are several archaeological sites within three
parcels (TMKs 7-5-009:021, 7-5-009:022, and 7-5-009:023). Those archaeological sites are
illustrated in Figure 2-7 and described in Table 2-5. The full Archaeological Survey is provided
in Appendix C.
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Figure 2-7: Parcel Map
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Table 2-5: Summary of Archaeological Sites

Site # Discussion

SIHP Site 26920 is an early twentieth century core-filled wall that surrounds three sides of Parcel 021.
This property boundary wall has been documented during the current study and is considered

ABE significant under Criterion D for the data it has already yielded relative to turn-of-the-century land use
patterns, and further study is not likely to produce any new information.
SIHP Site 26915, a mid to late nineteenth century residential compound, is considered significant under
26915 Criterion D. While some integrity has been lost, this site still has the potential for yielding information

relative to the period of transition that took place in many Hawai‘ian households just prior to and
following the Mahele.
SIHP Site 26916 is a collection of mortars and shallow basins in exposed pahoehoe bedrock. This site
26916 may have seen use during both Precontact and Historic times. It is evaluated as significant under
Criterion D for the information it has yielded. Further study is not likely to produce new information.
SIHP Sites 26917, 26918 and 26919 are concentrations of boulders and cobbles with sparse midden
26917 deposits that represent the remains of small habitation sites that have been nearly completely
26918 destroyed by bulldozer activity. As a result, the features lack much if not all of their original integrity
26919  anditis suggested that further work at these sites is unlikely to yield any significant amount of useful
new information.

2.3.2 Potential Impacts

The no-build alternative would avoid disturbance of archaeology sites in the area. However,
future development of the parcels in the project area could have direct or indirect effects on the
historic resources present.

Table 2-6 summarizes the potential effect of the two Build Alternative Alignments. Both the
Red and Green Alignments would require the removal of portions of Site 26920 which is a rock
boundary wall. The Green Alignment would also require the removal of Site 26915, thought to
be a residential compound.

Table 2-6: Potential Archaeological Sites Impacts

Site # Criteria / Site Type Green Alignment Red Alignment No Build
Portions removed at Portions removed at

26920 D/ core-filled boundary wall Ali'i Drive and Kuakini Ali‘i Drive and Kuakini No impact
Highway Highway

26915 D/ mid to Igte nllneteenth Site removed No direct impact No impact
century residential compound

D / mortars and shallow basins o s .
26916 in exposed pahoshoe bedrock No direct impact No direct impact No impact

26917 D / remains of small habitation
26918 i No direct impact No direct impact No impact
26919 5'°

2.3.3 Avoidance, Minimization, and Mitigation Measures

The selection of the Red and Green Alignments for consideration over others alignments
considered but rejected (Section 1.4) avoids certain impacts to archaeological sites. For instance,
the “far south” alignment was rejected in part due to its potential impacts to an archaeological
site on TMK 5-7-009:040 and the Red Alignment avoids all the sites except 26920.
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Table 2-7 summarizes the proposed mitigation measures for the archaeological sites that would
be impacted by the Red and Green Alignments.

Table 2-7: Proposed Archaeological Sites Mitigation Measures
Green Alignment Red Alignment

Site # Potential Impact Proposed Treatment  Potential Impact Proposed Treatment
Portions removed at None. Wall has been Portions removed at None. Wall has been

26920  Ali'i Drive and Kuakini  sufficiently Ali'i Drive and Kuakini  sufficiently
Highway documented Highway documented

Data recovery

26915  Site removed performed py . No direct impact None
archaeologist prior to
removal.

26916  No direct impact None No direct impact None

26917

26918  No direct impact None No direct impact None

26919

Because the archaeological sites are considered eligible for the register under criteria D, data
recovery is the appropriate mitigation measure. Should the Green Alignment be selected as the
preferred alignment, a data recovery plan would be prepared for Site 26915 and submitted to
SHPD for review and approval and then implemented prior to proceeding with project
construction.

Furthermore, the following mitigation measures will be implemented during project
construction:

e [f cultural materials are discovered during construction, all earth-moving activity
within and around the immediate discovery area will be diverted until a qualified
archaeologist can assess the nature and significance of the find and consult with
SHPD to determine appropriate mitigation measures. If any lava tubes are discovered
during construction, a qualified archaeologist will inspect the area, if safety allows,
prior to impacting the lava tube.

e If human remains are discovered, HAR Title 13, Subtitle 13, Chapter 300 states that
further disturbances and activities shall cease in any area or nearby area suspected to
overlie remains, and SHPD and the Police Department will be contacted. The
appropriate process would then proceed in conformance with HAR §13-300-40
“Inadvertent Discovery of Human Remains.”

24 Coastal Zone Management/Special Management Area

The entire State of Hawai‘i is within the Coastal Zone Management (CZM) area, as federally
defined. The Hawai‘i CZM Program is administered by the State Office of Planning, which sets
forth objectives and policies to protect and manage Hawai‘i’s coastal resources. Federally
supported activities within Hawai‘i’s coastal zone, including the project site, must be consistent
with these objectives and policies. Because the proposed project is not federally supported, it is
not required to comply with the CZM federal consistence program.
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The SMA permitting system is part of the overall CZM Program and the proposed project does
need an SMA Permit, regardless of funding. The following is a discussion of the project’s (Build
Alternative) consistency with the SMA requirements.

2.4.1 Recreational Resources

Objective: Provide coastal recreational opportunities accessible to the public.

The project would provide increased access to and facilitate nearby coastal recreational
opportunities for the public to enjoy Oneo Bay.

2.4.2 Historic Resources

Objective: Protect, preserve, and, where desirable, restore those natural and manmade historic
and prehistoric resources in the coastal zone management area that are significant in Hawai‘ian
and American history and culture.

The proposed project area includes several archaeological sites. As discussed in Section 2.3, the
archaeological sites are all considered eligible for the historic registry under criteria D; therefore,
impacts to them can be mitigated through data recovery. The project would avoid disturbance of
sites where possible but some sites would be affected. Because the sites are criteria D sites and
data recovery would be done, it is anticipated that a “no adverse effect” determination would be
made and that the impact would be less than significant.

2.4.3 Scenic and Open Space Resources

Objective: Protect, preserve, and, where desirable, restore or improve the quality of coastal
scenic and open space resources.

The project area is not an open space resource, it is an urban area. The proposed project would
not create any visual intrusions out of context in this urban area.

2.4.4 Coastal Ecosystems

Objective: Protect valuable coastal ecosystems, including reefs, from disruption and minimize
adverse impacts on all coastal ecosystems.

Construction operations would be managed to prevent pollutant discharge. The contractor would
practice good housekeeping and implement best management practices (BMPs), as required by
State Department of Health, Clean Water Branch regulations. Stormwater from the roadway
would be managed using dry wells. The proposed project itself would not impact any costal
ecosystems.

2.4.5 Economic Uses

Objective: Provide public or private facilities and improvements important to the State's
economy in suitable locations.

As stated in Section 2.8, the economy of West Hawai‘i and Kailua-Kona is largely dependent on
the visitor industry. The proposed project would benefit the visitor industry and local residents
by providing improved circulation at the south end of Kona Village. The County has deemed the
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project location a suitable location for a mauka-makai connector roadway. Several previous
community plans, including the KCDP, have identified the project area as the appropriate
location of the Nani Kailua Road Extension Project. The proposed Oneo Lane project is a
portion of the Nani Kailua Road Extension Project.

2.4.6 Coastal Hazards

Objective: Reduce hazard to life and property from tsunami, storm waves, stream flooding,
erosion, subsidence, and pollution.

Coastal and nearshore areas are vulnerable to natural hazards, so swift and efficient evacuation is
essential when potentially dangerous conditions arise. The proposed roadway could serve as an
alternative route, which would help facilitate evacuation in the event of tsunami or storm waves.

2.5 Noise

The County does not have specific guidelines regarding sound and noise related to infrastructure
projects; therefore Federal Highway Administration (FHWA) and HDOT policies are used for
this discussion. FHWA has developed Noise Abatement Criteria (NAC), which were adopted by
the State of Hawai‘i. According to the HDOT’s Noise Analysis and Abatement Policy (Noise
Policy), a noise impact would occur when predicted traffic noise levels approach or exceed the
NAC, or when predicted traffic noise levels substantially exceed the existing noise levels.

In terms of the one-hour Leq(h) noise descriptor, a noise impact could potentially require
mitigation if either of the following conditions is predicted to occur:

e Future year traffic noise approaches (is within 1 decibel (dBA) of) or exceeds the
NAC; or

e Future year traffic noise substantially exceeds (15 dBA or more) the existing ambient
noise level.

Table 2-8: Noise Abatement Criteria
Activity Activity Criteriaz  Evaluation

Category Leq(h) dBA'  L10(h) Location Description of Activity

Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and
where the preservation of those qualities is essential if
the area is to continue to serve its intended purpose.

A 57 60 Exterior

B3 67 70 Exterior Residential.
Active sports areas, amphitheaters, auditoriums,
campgrounds, cemeteries, day care centers, hospitals,
libraries, medical facilities, parks, picnic areas, places

Cs 67 70 Exterior of worship, playgrounds, public meeting rooms, public
or nonprofit institutional structures, radio studios,
recording studios, recreation areas Section 4(f) sites,
schools, televisions studios, trails, and trail crossings.
Auditoriums, day care centers, hospitals, libraries,

D 52 95 Interior medical facilities, places of worship, public meeting
rooms, public or nonprofit institutional structures, radio
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Activity Activity Criteria2  Evaluation

Category Leq(h) dBA"  L10(h) Location Description of Activity
studios, recording studios, schools, and television
studios.
Hotels, motels, offices, restaurants/bars, and other
E3 72 75 Exterior developed lands, properties or activities not included
in A-D or F.

Agriculture, airports, bus yards, emergency services,
industrial, logging, maintenance facilities,

F manufacturing, mining, rail yards, retail facilities,
shipyards, utilities, (water resources, water treatment,
electrical), and warehousing.

G Undeveloped lands that are not permitted.

Notes: ' Either Leq(h) or L10(h) (but not both) may be used on a project.
2 The Leq(h) and the L10(h) Activity Criteria values are for impact determination only, and are not design
standards for noise abatement measures.
3 Includes undeveloped lands permitted for this activity category.
Source: Federal Highway Administration

2.5.1 Existing Conditions

A noise study was conducted and several sites in the project area were analyzed (see Figure 2-9).
The sites were selected based on location of existing residential uses south of the proposed
project and two sites north of the proposed project. The noise readings are summarized in Table
2-9, which shows that the average Leq(h), is currently 57.3 dBA. This sound level is typical for
suburban land uses.

Figure 2-9: Noise Map of Noise Monitoring Locations
[ ¢ T N 1A
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Table 2-9: Summary of Noise Study
Predicted Noise with Predicted Noise with

Site Measured Leq(h),dBA Red Alignment Green Alignment
Parcel1 58.7 57.9 57.8
Parcel2 54.9 56.4 55.1

3A 61.0 60.9 60.8
3B 61.1 61.0 60.8
3Pool 54.8 54.6 54.3
3C 59.9 60.0 59.9
3D 56.2 56.5 56.7
3E 53.8 54.2 54.7
3F 52.7 53.1 N
3G 60.1 59.6 59.6
Average 57.3 57.4 57.3

2.5.2 Potential Impacts

A computer model was used to predict a future noise level should the proposed project be
implemented. These predicted noise levels are summarized in Table 2-9. The Red and Green
Alignments were predicted to have an average Leq(h), of 57.4 and 57.3 dBA, respectively.
These sound levels are essentially identical to the existing noise levels in the area. Therefore, no
impact is anticipated for either of the two Build Alternatives because the values do not approach
the NAC or exceed the exiting sound level. Since there the build alternative would not
detrimentally affect ambient noise levels, according to the criteria set forth in HAR Section 11-
200-12 and HRS Chapter 343, there would be no significant effect.

The no-build alternative would not impact noise levels.

2.5.3 Avoidance, Minimization, and Mitigation Measures

The two Build Alternatives were selected based on an evaluation of the impacts of several
proposed alignments on the project area. With regards to noise, the Red and Green Alignments
were chosen as the Build Alternatives based on several factors, including distance from existing
residential land uses. The selection of the Red and Green Alignments for consideration over
other alignments considered but rejected (Section 1.4) avoids noise sensitive land uses. For
instance, the “far south” and “straight south” alignments were rejected partially due to their
potential greater noise impacts relative to the Red and Green Alignments.

Neither the Build Alternatives nor the No-Build Alternative would have a significant effect to
noise levels, therefore, mitigation is not necessary.
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2.6  Air Quality

2.6.1 Existing Conditions

The State of Hawai‘i is designated as an attainment area for carbon monoxide (CO), ozone (O3),
particulate matter smaller than 10 microns (PM10), and particulate matter smaller than 2.5
microns (PM2.5). There are occasional National air quality standard exceedences in the project
area for sulfur dioxide and PM2.5; such exceedences are more common in Pahala and Ocean
View. These exceedences are primarily attributed to volcanic activity (known as vog), and
occasionally brush fires.

The pollutants relevant to evaluating the air quality impacts of a roadway project are those
contained in motor vehicle emissions. Vehicles emit CO, volatile organic compounds (VOCs),
the six priority mobile source air toxics (MSAT), nitrogen oxide (NOx), and lead (lead levels
have decreased substantially and will continue to do so due to the mandated elimination of lead
in gasoline). Those pollutants can react in the atmosphere to generate PM10 and PM2.5 on a
regional basis. CO air pollution is generally considered to be a microscale problem that can be
addressed locally to some extent and primarily governed by vehicle speed and delay in each
microscale area (e.g., around an intersection) and can be related to intersection LOS. The other
pollutants degrade air quality at a regional scale.

Regional air quality impacts related to VOC, the six priority MSAT, NOx, PM10, and PM2.5 are
primarily dependent on changes in vehicle miles traveled (VMT), vehicle hours traveled (VHT),
and vehicle mix (gasoline-fueled cars vs. diesel-fueled trucks and buses).

2.6.2 Potential Impacts

On a regional basis VMT, VHT, and vehicle mix are not predicted to change due to the project.
Therefore, the Build Alternatives would have similar impacts as the No-Build Alternative on
VOC, MSAT, NOx, PM10, and PM2.5.

An analysis of the expected travel patterns within the project indicate that the LOS would not fall
below level D at any of the intersections within the project (Section 2.1). Therefore, microscale
adverse impacts associated with CO are not considered a threat.

Neither the Build Alternatives nor the No-Build Alternatiave would detrimentally affect air
quality; therefore, according to the criteria set forth in HAR Section 11-200-12 and HRS
Chapter 343, there would be no significant effect on air quality in the project area.

2.6.3 Avoidance, Minimization, and Mitigation Measures

Neither the proposed project, nor no-build alternative would have a significant effect to air
quality, therefore, mitigation is not necessary.

2.7 Visual and Aesthetic Resources

2.7.1 Existing Conditions

The project area is mainly vacant land with obstructed views of the ocean and mountains. The
obstructions are associated with vegetation and surrounding development. Generally the area
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between Ali‘i Drive and Kuakini Highway is not considered a visual resource; only scrub trees
on the vacant parcels are visible from the nearby roadways or neighboring land uses. No
existing resources depend on the project area for views.

Ali‘i Drive and Kuakini Highway both have overhead utility lines, street lights, and traffic
signals at major intersections.

2.7.2 Potential Impacts

The Build Alternatives would require clearing, grading, and limited construction of retaining
walls that would modify the look of the immediate project area. The scope of those changes
would not be visible beyond the immediate project area. The proposed project facilities that
would be most visible would be the new traffic signals at the two intersections and street lights
along the road. These facilities would, by necessity, be visible to vehicles on Ali‘i Drive, Oneo
Lane, and Kuakini Highway. The traffic signals and street lights would be similar to those
already present on Ali‘i Drive and Kuakini Highway, including the use of shades. Therefore, the
traffic signals and street lights would fit within the context of the existing environment.

Neither the Build Alternatives nor the No-Build Alternative would substantially affect scenic
vistas or viewplains identified in County or State plans or studies; therefore, according to the
criteria set forth in HAR Section 11-200-12 and HRS Chapter 343, there would be no significant
effect on visual and aesthetic resources in the project area.

2.7.3 Mitigation Measures

Neither the Build Alternative nor No-Build Alternative would have a significant effect to scenic
vistas or view plains; therefore, mitigation is not necessary. Nevertheless, the traffic signals will
be designed to fit within the context of the Kailua Village setting, which may require some
exemptions from standard design guidelines.

2.8 Social, Economic, and Cultural Conditions

The study area falls within the Pua‘a 1 ahupua‘a (traditional Hawai‘ian land unit). Nearby,
remnants of prehistoric and historical uses of the area are still found in features such as historical
walls, fence enclosures, burials, and heiau (religious shrines of varied significance). Kailua is
one of the few areas in Hawai‘i that offers an opportunity to look at human settlement, spanning
from the earliest chiefdoms known to the present day.

In the general vicinity of the study area, no traditional gathering or land use activities were
observed or determined by oral accounts based on a Cultural Impact Assessment (CIA) that was
conducted in 2010 (Appendix DO0). Plantation agriculture and ranching were the dominant
economic activities on Hawai‘i Island through the early and mid-20th century, but were
overtaken by the visitor industry by the 1970s.

2.8.1 Existing Conditions

The economy of West Hawai‘i and Kailua-Kona has changed over the years and is now largely
dependent on the visitor industry. Hotels in Kailua Village are located mostly along the more
tourist-oriented Ali‘i Drive. Ali‘i Drive also supports a large number of restaurants and shops
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that cater to visitors, and is a cruise ship stop. Warehousing and industrial activities are located
north of Palani Road. Big box retailers that include Wal-Mart, K-Mart, and Costco are centered
along Queen Ka‘ahumanu Highway generally north and mauka of the project site.

Diversified agriculture remains an important industry, and Kona is famous for coffee bean
cultivation. Coffee and macadamia nut orchards are located in elevations well above the project
area where soil and climatic conditions are more favorable for these types of crops. Other
agricultural products grown in Kona include high value flowers, foliage, and nursery plants.

The economic prosperity of Kona has resulted in an almost eight-fold increase in population in
40 years from 1970 to 2010, as shown in Table 2-10. Since 1990, the population in North Kona
has made up approximately 20% of the population of Hawai‘i County. Using DBEDT’s
projections for Hawai‘i County, the population of Kona is projected at 20% of Hawai‘i County’s
future population starting in 2020.

Table 2-10: Population of North Kona, 1970 to 2040

Year Population
1970 4,839
1980 13,738
1990 22,284
2000 28,543
2010 37,875
2020 44 176*
2030 51,702*
2040 59,264*

Source: U.S. Census Bureau
*Projected based on 20% on DBEDT Hawai‘i County projected population data

2.8.2 Potential Impacts

The CIA indicates that “no cultural practices are known to take place within the immediate
vicinity of the study area” and an analysis of potential impacts was consistent with the findings
of the Archeological Survey (see Section 2.3). Therefore, no adverse impacts on traditional
practices are anticipated should the proposed project be implemented.

The proposed project would increase circulation within Kailua-Kona and improve access to
existing and future economic uses in the project area and outside of the area. The proposed
project would not substantially adversely affect the economic welfare, social welfare, or cultural
practices of the community or State (see also Section 2.3). Therefore, according to the criteria
set forth in HAR Section 11-200-12 and HRS Chapter 343, there would be no significant adverse
effect.
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The No-Build Alternative would not have any direct impact on the economy or cultural uses
within or around the project area. The No Build Alternative may delay economic development
in the project area relative to the Build Alternatives.

2.8.3 Avoidance, Minimization, and Mitigation Measures

Neither the Build Alternatives nor the No-Build Alternative would have a significant adverse
effect to social, economic, or cultural resources, therefore, mitigation is not necessary. Should
any traditional gathering or land use activities become known, proper care would be taken to
protect access to resources that are culturally important to native Hawai‘ians.

2.9 Water Resources

2.9.1 Existing Conditions

North Kona is characterized by underdeveloped, shallow, and poorly defined drainage ways due
to the steep topography, porous geology, and relatively recent volcanic activity. Due to these
conditions, in times of intense rainfall or storms, extensive overland sheet flow often occurs and
drainage systems are often unable to contain storm waters during these storms.

There are two major streams, Keopu Stream and Waiaha Stream, located north and south of the
study area, but no major drainage ways or wetlands located within the study area. The area is
classified as flood zone X, which means flooding is not anticipated.

2.9.2 Potential Impacts

Neither the Build Alternatives nor the No-Build Alternative is anticipated to result in substantial
degradation of environmental quality associated with water resources or water quality.
Therefore according to the criteria set forth in HAR Section 11-200-12 and HRS Chapter 343,
there would be no significant effect.

2.9.3 Avoidance, Minimization, and Mitigation Measures

Neither the Build Alternatives nor No-Build Alternative would have a significant effect to water
resources; therefore, mitigation is not necessary.

2.10 Biological Resources

In accordance with the Chapter 343 significance criteria, the proposed project would result in a
significant effect to the existing biological resources if it (1) caused/involved an action that
irrevocably commits a natural resource, (2) curtails the range of beneficial uses of the
environment, or (3) or substantially affects a rare, threatened, or endangered species, or its
habitat.

Therefore, a significant adverse impact would occur if the proposed project caused long-term
loss or impairment of a substantial portion of local habitat of indigenous Hawai‘ian species;
caused a substantial reduction in the population of a protected species, as designated by federal
and state agencies, or a species with regional and local significance; introduced or increased the
prevalence of undesirable non-native species; curtailed the range of a native Hawai‘ian species;
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or otherwise reduced the range of beneficial uses of the environment. This can occur with a
reduction in numbers; by alteration in behavior, reproduction, or survival; or by loss or
disturbance of critical habitat.

2.10.1 Existing Conditions

Site visits were conducted between May and July 2009 to determine if different species might be
observed due to changes such as rainfall, or the application of herbicide. A summary is provided
below. The full report is provided in Appendix EO.

Vegetation

The vegetative communities observed and described from the study area are not unique and are
the result of human activity whether from agricultural practices or urban development.

Wildlife

The faunal community in the project area is typical of urban areas in Hawai‘i. Terrestrial
mammals typically found in the project area are all introduced, such as mice, mongoose, rats,
feral cats, and dogs. Because the area has been extensively modified from its original state, it
has little value as native bird habitat. A field study conducted for the Lako Street extension
project, which is located about one mile south of the project limits noted the common mynah,
sparrows, cardinals, finches, egrets, and doves - all introduced species common in Hawai‘i. The
study noted that native birds, such as the Hawai‘ian Hawk (‘lo), Hawai‘ian Owl (Pueo), the
Pacific Golden Plover (Kolea), and the Ruddy Turnstone (‘Akekeke) may occasionally fly over
the region.

2.10.2 Potential Impacts

The study area does not contain any plants species that are listed as being rare or endangered by
either the Federal Government or the State of Hawai‘i, therefore, the statutes, rules, and
regulations pertaining to rare and endangered species do not need to be addressed. Neither the
Build Alternatives nor the No-Build Alternative is anticipated to substantially affect rare,
threatened, or endangered species, or its habitat. Therefore, according to the criteria set forth in
HAR Section 11-200-12 and HRS Chapter 343, there would be no significant effect on any
biological resources.

2.10.3 Avoidance, Minimization, and Mitigation Measures

Because no significant effect to any biological resources is anticipated, mitigation is not
necessary.

2.11 Construction Impacts

Implementation of the proposed project may result in some short-term impacts on the built and
natural environment during construction. Construction of new roadways generally results in
temporary increases in noise, dust, and traffic disruption in the area. The primary effects of these
activities would be experienced by residents and workers in the immediate project area. Delays
and other transportation-related impacts may also be encountered by vehicles and passengers
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traveling to and from the study area. In summary, short-term uses would be localized and may
include the following:

e Traffic disruption to local streets;
e Temporary soil erosion, though prevented from leaving the site;
e Loss of vegetation due to clearing for construction; and

e Short-term utilities impacts.

2.11.1 Maintenance of Traffic

Since the project is the construction of a new roadway, the impact to motorists on existing
roadways would be minimal. There would be brief periods of time where project construction
would occur at the intersections of the proposed roadway and Kuakini Highway and Ali‘i Drive.
During these times, measures would be taken to minimize impacts to motorists.

2.11.2 Air Quality

Air quality impacts during roadway construction generally consist of fugitive dust and mobile
source emissions from construction equipment. Fugitive dust is airborne particulate matter, of
usually large particle size, generated by construction vehicles operating around construction sites
and from material blown from uncovered haul trucks, stockpiles, and exposed areas. The
emission rate for fugitive dust emissions from construction activities is difficult to estimate
accurately because its generation varies greatly depending upon the type of soil, the amount and
type of dirt-disturbing activity, the moisture content of exposed soil, and wind speed.

Frequent watering would be employed to control fugitive dust at construction sites; water for
dust control would be applied in a manner so as not to cause runoff from the sites. In addition,
wind screens may be used in areas near residences and commercial districts, as well as limiting
the areas of disturbance at any given time. Landscaping would be re-established as early as
possible. To prevent haul trucks from tracking dirt onto paved streets, tire washing or road
cleaning may be appropriate. State regulations further stipulate that open-bodied trucks be
covered at all times when in motion if they are transporting wind-erodible materials.

Construction vehicles and equipment would emit engine exhaust. The largest of this equipment
is usually diesel-powered, which emit relatively high levels of NOx in comparison to gasoline
powered equipment. However, standards for such pollutants are set on an annual basis and will
therefore not likely be violated by short-term construction equipment emissions.

2.11.3 Noise

Construction would involve the use of heavy machinery that may cause temporary noise impacts
to adjacent noise sensitive land uses. Table 2-11 presents a range of noise levels for various
construction equipment anticipated to be used during construction of the proposed project.
Equipment noise levels vary depending on the make and model of the equipment, the operation
being performed, the condition of the equipment, and other variables. The noise levels listed are
based on published measurement taken at a distance of 50 feet from the equipment.

July 2015 Page | 2-25



Oneo Lane
Draft Environmental Assessment

Table 2-11: Construction Equipment Noise Levels

Decibels [ Decibels
Standard Construction Equipment Light Impact Equipment
Truck 75-90 Jack Hammer 81-98
Saw 72-81 Jumping Jack 81-97
Light Tower 62-72
Cold Planer 79 - 88 Heavy Impact Equipment
Paving Machine 86 - 88 Hoe ram 95 - 106
Roller 63 - 70
Striping machine 75 - 86
Concrete Truck 75 - 88
Backhoe/Loader 72 -83
Compressor 74 - 87
Generator 71-82
Crane 75 - 87

The state Department of Health (DOH) maintains community noise control standards (HAR
Section 11-46) that apply to construction noise, these specifications will be followed. A noise
permit will be obtained for construction activities performed during standard work hours
(Monday through Friday 7:00 a.m. through 6:00 p.m. and Saturday 9:00 a.m. through 6:00 p.m.).

Night time work is not anticipated, but may be utilized on a very limited basis at the intersections
of Ali‘i Drive and Kuakini if it is deemed necessary to avoid major day time impacts to the
travelling public or neighboring land uses.

2.11.4 Water Resources

The primary potential for construction-phase water resource impacts would be associated with
erosion and sedimentation associated with the project’s earth disturbing activities; water for dust
control will be applied in a manner so as not to cause runoff from the sites. An NPDES permit
for stormwater runoff during construction activities would be obtained for the project prior to
any construction work; a copy of the approved permit and Notice of General Coverage (NGPC)
would be kept on-site at all times. The project would not alter existing drainage patterns.

2.11.5 Solid Waste Management and Hazardous Waste

All waste generated from construction activities would be handled as indicated in the DOH Solid
and Hazardous Waste Form that would be submitted to DOH by the contractor upon issuance of
the NPDES NGPC. Hazardous waste is not anticipated to be encountered during construction, as
the parcels are undeveloped.

2.11.6 Historic and Archeological Resources

Construction activities have the potential to encounter undocumented burial and archaeological
sites. If such a site is encountered during construction, work in that area would stop and the
appropriate authorities, including SHPD and the police, would immediately be notified.
Construction in that area would resume upon approval of the appropriate authorities.
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2.11.7 Ultilities

No utilities are located in the project area with the exception of intersections and a sewer line in
the Kamehameha Schools-owned parcel. Caution would be used when constructing in areas
where there are existing power, water, cable, and sewer lines. No service disruptions are
anticipated.

2.12 Secondary and Cumulative Impacts Analysis

2.12.1 Potential Secondary Impacts

Secondary, or indirect, impacts are defined by Council on Environmental Quality (CEQ) as
“effects which are caused by the [proposed] action and are later in time or further removed in
distance, but are still reasonably foreseeable. Indirect effect may include growth-inducing
effects and other effects related to changes in the pattern of land use, population density, or
growth rate...”

Secondary impacts are anticipated to incrementally improve the economic situation of the
Kailua-Kona area, as well as help the residents by giving them an alternative mauka-makai
transportation choice. The impacts of the proposed project are not anticipated to be significant;
the small project will enhance existing and future developments rather than directly induce
development in the region.

Under both the Build Alternatives and No-Build Alternative, the region is anticipated to continue
to develop into an urban center.

2.12.2 Potential Cumulative Impacts

Cumulative impacts are defined by CEQ as “the impact on the environment which results from
the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or non-federal) or person
undertakes such actions. Cumulative impacts can result from individually minor, but collectively
significant, actions taking place over a period of time.” Cumulative impacts include the direct
and indirect impacts of a project together with the reasonably foreseeable future actions of
others.

As stated in Section 2.1.2, there are a few proposed projects in the area and none are directly
depending on the proposed project. The cumulative impacts of these additional projects and the
proposed project would benefit the Kailua-Kona community by providing much needed mauka-
makai connections and further reduce traffic congestion. The economic benefits of the additional
connections are also anticipated to reach beyond the Kailua-Kona district, to the north and south.
The cumulative impacts of the past, present, and future project have resulted in the urbanization
of the Kailua-Kona area. This impact is not considered significant because the area has been and
continues to be planned for urbanization.

Although not yet in the planning stage, one foreseeable future action is a roadway between
Hualalai Road and Kuakini Road mauka of the proposed project. As mentioned above, the
proposed project is a portion of the “Nani Kailua Road Extension Project” that has been
envisioned in planning documents, including the KCDP. The proposed project combined with a
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roadway between Kuakini Highway and Hualalai Road would complete the Nani Kailua Road
Extension Project. The terminus of the proposed project at Kuakini Highway does not lock the
County to a particular future roadway alignment mauka of Kuakini Highway. The County would
prefer that the proposed project and a future mauka road result in a 4-way intersection at Kuakini
Highway; however, it would not be a requirement if it resulted in unacceptable environmental
impacts. An EA of the mauka roadway will be completed at the appropriate time.
Environmental impacts associated with the mauka roadway are anticipated to be similar to the
impacts associated with the proposed project discussed above.

2.13 Irreversible and Irretrievable Commitments of Resources

Implementation of the proposed action involves a commitment of a range of natural, physical,
human, and fiscal resources. Fossil fuels, labor, and construction materials will be expended
during construction. Additionally, large amounts of labor and natural resources will be used in
the fabrication and preparation of construction materials. These materials are generally not
retrievable. Their availability for the project is not limited and their use will not have an adverse
impact on their continued availability. The commitment of these resources is based on the
concept that residents in the immediate area and larger island community will benefit by the
improved quality of the transportation system. These benefits will consist of improved
accessibility and safety, savings in time, and greater availability of quality services which are
anticipated to outweigh the commitment of these resources.

Construction of the proposed project would permanently alter the use and character of the area.
The Proposed Action would require the expenditure of energy in the form of fuel for
construction vehicles and equipment and the consumption of natural and man-made resources in
the form of construction materials (e.g., metal, glass, concrete, asphalt, wood, plastic, etc.). The
project would require the investment of human labor that might otherwise be employed
elsewhere. No other irreversible and irretrievable commitments have been identified.
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3.0 COMMENTS AND COORDINATION

3.1 Agency and Stakeholder Consultation

Early coordination was held with various agencies, stakeholders, and the public. The purpose of
these meetings was to allow solicit comments on the original project, which had a “mauka”
phase (from Nani Kailua Drive at Hualalai Road to Kuakini Highway) in addition to the
proposed project (formerly called the “makai” phase). For the purposes of understanding the
comments in relation to the entire project, comments regarding the “mauka” phase have been left
in this discussion. Additional information, including letters, mailing lists, and handouts are
provided in Appendix A.

3.1.1 Agency Scoping Meeting

An agency scoping meeting was held on June 10, 2009, at 9:00 a.m. in the City Council Kona
Room. Representatives from the Fire Department, Police Department, and Department of Public
Works attended and provided comments. Discussion highlights from the meeting:

e The elderly housing (mauka phase) has only one ingress/egress — if another access
route could be added that would be helpful.

e The intersection of Nani Kailua and Queen Ka‘ahumanu Highway Extension has a
short light and leads to accidents.

e Watch the effects on the intersection of Nani Kailua and Hualalai (mauka phase) for
back-ups.

e The approach along Hualalai (mauka phase) has a blind curve just before Nani Kailua
— this may require signage.

e Perhaps the makai phase of the project could be one-way mauka.

e Maybe the makai and mauka phases get constructed in such a manner that they are
not contiguous.

e A different alternative could include shifting the “straight” alignment to be more
south and parallel with the “curvy” alignment.

Letters were received for the following agencies:
e Department of Education (no comment)
e County of Hawai‘i, Department of Environmental Management (no comment)
e Department of Accounting and General Services (no comment)
e County of Hawai‘i Department of Environmental Management (no comment)

e Department of the Army (letter states that upon receipt of the Draft EA, DA will
“provide a determination whether waters of the U.S. maybe affected and whether a
Department of the Army (DA) permit for Section 404 activities of the Clean Water
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Act and/or Section 10 activities of the Rivers and Harbors Act of 1899 may, or may
not be, required”)

3.1.2 Public Scoping Meeting

A public scoping meeting was held on June 10, 2009, from 5:30 to 8:00 p.m. at the Kahakai
Elementary School. A comment form, fact sheet on the project, and the proposed alternatives
were provided as handouts to the public. A slide presentation was given at the meeting. Two
people submitted written comments, which are summarized below.

e Recommend constructing at least 6-foot wide sidewalks as there will be inevitable
encroachments that constrain the ROW.

e Recommend working with Kamehameha Schools on potential redevelopment of their
property, through which one of proposed alternatives is proposed to run.

e Recommend keeping in touch with Peoples Advocacy for Trails Hawai‘i regarding
plans for Oneo Bay. There is an EA either underway or completed that could be
beneficial to the Nani Kailua EA.

e Pedestrian-scale lighting should be considered.

e Drainage must be considered in the Keopo and Heinaloli floodways. Consider
“green” drainage systems since the project is so close to the bay.

3.1.3 Other Meetings

Several meetings and teleconferences were held to initiate coordination between the county and
some of the landowners potentially affected by the proposed project:

e The County met with Kamehameha Schools four times during project planning.
Kamehameha Schools requested that the Nani Kailua Road (later Oneo Lane) — Ali‘i
Drive intersection be located at the property lines of Kamehameha Schools and KPC
Villages. This would maintain the continuity of Kamehameha School’s Ali‘i Drive
frontage and avoid creating a potentially unusable remnant. While the Kamehameha
School’s lot between Kuakini Highway and Ali‘i Drive is currently undeveloped, they
have been considering options and may develop the lot in the not too distant future.
Preliminary sketches show an alignment similar to the Red Alignment.

e The County met with KPC Villages three times during project planning. KPC
Villages is currently pursuing plan approval for developing their lot on Ali‘i Drive.
The KPC Villages rezoning agreement included a provision to cede certain right-of-
way to the County for the Nani Kailua Road Extension. The KPC Villages plan
shows a roadway ROW of 55 feet, but the County stated that the ROW would have to
be wider than that. The amount of ROW from KPC Villages would not be sufficient
for the full roadway ROW, so some land would be needed from Kamehameha
Schools. The current KPC Villages plan show a curved shape portion of the parcel
set aside for Oneo Lane ROW. Significant changes to this curvature may result in
changes to the proposed plans.
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e The County held several teleconferences with the representatives of the Coconut
Grove Marketplace to discuss the driveway alternatives in the Red Alignment.
Coconut Grove Marketplace prefers the Green Alignment, which does not impact the
southern driveway off Kuakini Highway.

3.2 Future Public Outreach

There will be a 30-day review period for this Draft EA. Comments will be accepted during this
period.
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4.0 ANTICIPATED FONSI STATEMENT

The County of Hawai‘i is proposing the construction of Oneo Lane from Kuakini Highway to
Ali‘i Drive. The project is anticipated to provide additional mauka-makai mobility within the
area and relieve traffic demand at the Hualalai Road/Ali‘i Drive intersection by redirecting some
traffic off Ali‘i Drive and onto Kuakini Highway.

The proposed action in this Draft EA requires environmental review in accordance with Chapter
343 of Hawai‘i Revised Statutes (HRS) because of the use of County funds and lands for its
construction. Therefore the environmental review must comply with Hawai‘i Administrative
Rules [Title 11, Chapter 200 (August 1996)].

This Draft EA discloses the environmental and social impacts that could result from the project’s
implementation, and commits to the employment of specific measures to avoid, minimize, or
mitigate adverse impacts to the environment. The County has determined that the proposed
action is not likely to have a “significant” impact in accordance with HRS Chapter 343.
Therefore, the County anticipates issuing a “Finding of No Significant Impact” (FONSI). The
Significance Criteria appear below in italics, followed by a discussion of the project in relation to
the specific criterion. The nature of the project’s potential impacts is discussed in detail in
Chapter Two.

Involves an irrevocable commitment to loss or destruction of any natural or
cultural resource — The area that would be affected by construction of the
proposed project does not contain important natural or cultural resources (see
Sections 2.3 and 2.10).

Curtails the beneficial uses of the environment — the proposed project would be
within the urban environment and not curtail the beneficial uses of the
environment in its context. The project would support the surrounding urban land
uses instead of being considered a detriment to the beneficial uses of the
environment.

Conflicts with the State’s long-term environmental policies or goals and
guidelines expressed in Chapter 344, HRS, and any revisions thereof and
amendments thereto, court decisions, or executive orders — the proposed project is
consistent with the environmental goals and objectives of the State of Hawai‘i
(see Section 1.5).

Substantially affects the economic welfare, social welfare and social practices of
the community or State — the proposed project would not adversely affect the
economic or social well-being of the community or State; the proposed would
support the economy and continued vitality of the Kailua Village area by
providing needed transportation connectivity (Section 2.8).

Substantially affects public health — the proposed project is not anticipated to
affect public health. The inclusion of pedestrian and bicycle facilities could

encourage active transportation modes, which can beneficially affect public
health.
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Involves substantial secondary impacts, such as population changes or effects on
public facilities — the proposed project is not anticipated to have substantial
secondary impacts, the project area has been planned as an urban area and
continued growth is expected with or without the proposed project (see Section
2.12).

Involves substantial degradation of environmental quality — the proposed project
would not affect environmental quality. The project site is not located in an
environmentally sensitive area.

Is individually limited but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions — the proposed project
would have individual functional utility and does not involve a commitment to a
larger action. Adverse cumulative impacts are not anticipated because the project
area is a designated urban center which is expected to continue to grow.

Substantially affects a rare, threatened or endangered species, or its habitat —the
project site does not contain rare, threatened or endangered plant or animal
species (see Section 2.10).

Detrimentally affects air or water quality or ambient noise levels — the project is
not anticipated to detrimentally affect air quality because it will reduce VMT and
VHT relate to the No Build Alternative (Section 2.6), water quality due to the use
of BMPs during construction and dry wells for managing stormwater (Section
2.9), or ambient noise levels because noise levels are currently typical for an
urban environment and not anticipated to change due to the project (Section 2.5).

Affects or is likely to suffer damage by being located in an environmentally
sensitive area such as a floodplain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters — the
proposed project is not located in an area that is particularly vulnerable to
flooding, tsunami, subsidence, fresh or coastal waters, or other environmentally
sensitive areas.

Substantially affects scenic vistas and viewplanes identified in county or state
plans or studies — the proposed project would not affect scenic vistas or important
viewsheds and would fit within the context of the urban environment in the region
(see Section 2.7).

Requires substantial energy consumption — gas- and diesel-powered equipment
would be build the proposed project, but once built only small amounts of energy
would be used to maintain the roadway. Energy consumption would be low.
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I. INTRODUCTION

As part of several initiatives by the County of Hawaii Department of Public Works (DPW)
and the State of Hawaii Department of Transportation (HDOT) to improve the roadway
network in the West Hawaii area, the County of Hawaii is proposing to extend Nani Kailua
Drive to Alii Drive. This project would help to increase mauka-makai circulation in the South
Kona area. The first phase, makai section, of the Nani Kailua Road Extension will be
constructed between Kuakini Highway and Alii Drive. The mauka section between Hualalai
Road and Kuakini Highway is projected to be completed by Year 2020. For the purposes of
this study, it was assumed that the both mauka and makai portions of Nani Kailua Drive

Extension will be completed by year 2020.

As shown in Figure 1, the existing Nani Kailua Drive currently terminates at Hualalai Road.
The proposed connection with Kuakini Highway would be close to the existing southern
Coconut Grove access. The terminus at Alii Drive would occur between Coconut Grove

Marketplace and Bill Fisher Condominium.

Design requirements for the proposed extension pertaining to this traffic study include:
¢ Two-lane general purpose roadway with pedestrian and bike facilities
e Possible turn lanes at intersections
e Location of intersections at Kuakini Highway and Alii Drive

This report documents the assumptions and methodology used and summarizes the
findings and recommendations of a corridor transportation study for the proposed Nani
Kailua Drive Extension. Existing and projected Year 2020 traffic conditions within the study
area were evaluated. The transportation study area includes: Alii Drive between Hualalai
Road and Lunapule Road, Kuakini Highway between Hualalai Road and Coconut Grove

Marketplace, Hualalai Road makai of Queen Kaahumanu Highway, and Nani Kailua Drive.

PB Americas, Inc. 1 Nani Kailua Drive Extension
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II. EXISTING CONDITIONS
A. Existing Land Use

One of the proposed Nani Kailua Drive Extension alignment options currently sits on
undeveloped land owned by Kamehameha Schools, KPC Villages, and the James
Greenwell and family. The second alignment option may cross through a multi-family
residential complex owned by Kamehameha Schools located on the mauka side of Kuakini
Highway. Uses in the vicinity of the future Nani Kailua Drive Extension include a mix of
business, hotel, and residential uses. Along Alii Drive, the proposed extension is
surrounded by predominantly residential uses to the south, and commercial uses to the
north including the Coconut Grove Marketplace, Alii Sunset Plaza, and Huggo’s On The
Rocks. Figure 2 shows the uses and nearby accesses in the vicinity of the proposed
extension along Alii Drive. Along Kuakini Highway, multi-family residential and hotel
development occur primarily south of the proposed extension and Coconut Grove
Marketplace. The existing Nani Kailua Drive terminates at Hualalai Road in a residential
neighborhood.

B. Existing Roadway Networks

Within the study area, Queen Kaahumanu Highway, Kuakini Highway and Alii Drive provide
regional north-south mobility. Hualalai Road, Walua Road and Lunapule Road provide
mauka-makai circulation. Intersections within the study area operate with Two-Way-STOP-
Control (TWSC) except for Hualalai Road/Kuakini Highway which is a signalized intersection
and Hualalai Road/Alii Drive which is All-Way-STOP-Controlled (AWSC).

1. Nani Kailua Drive

Nani Kailua Drive is a wide, two-lane undivided collector roadway that runs between
Hualalai Road and Hienaloli Road. It provides mauka-makai circulation within the Kailua-
Kona corridor, as well as access to Queen Kaahumanu Highway and Kuakini Highway.
Makai of Queen Kaahumanu Highway, Nani Kailua Drive provides access for The Pines |
and Il neighborhoods. There are no sidewalks or curb and gutter along the existing Nani
Kailua Drive; there are very wide paved shoulders with large drain inlets. The posted speed

limit along Nani Kailua Drive is 25 MPH.

PB Americas, Inc. 3 Nani Kailua Drive Extension
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2. Alii Drive

Alii Drive is an undivided two-lane collector roadway that begins at Kuakini Highway in
Kailua-Kona and continues south to Keauhou traveling along the coastline. Alii Drive
provides north-south circulation as well as access to many resort businesses and lodging.
Cross streets in the study area include Hualalai Road, Kahakai Road, Walua Road, and
Lunapule Road. South of Kahakai Road at Huggo's, Alii Drive has paved shoulders and no
sidewalks, curb and gutter. North of Kahakai Road, Alii Drive has intermittent sidewalks and
curb and gutter. Within the study area, the speed limit is 30 MPH south of Walua Road, and
then transitions to 15 MPH immediately north of Walua Road, continuing all the way past the

Hualalai Road intersection.

3. Kuakini Highway

Kuakini Highway is an undivided two-lane arterial roadway which extends from Kailua-Kona
to Honalo. The segment from Makala Boulevard to Queen Kaahumanu Highway Extension
is under County of Hawaii jurisdiction. The State of Hawaii has jurisdiction over the segment
from Queen Kaahumanu Highway Extension to Honalo. Kuakini Highway was recently
widened between Palani Street and Hualalai Road. The next planned widening will be from
Hualalai Road to the future Alii Highway. The widening will provide two lanes in each
direction, median turn lanes, sidewalks and bike paths. Speed limits along Kuakini Highway
start at 25 miles per hour (MPH) in Kailua town, transitions to 35 MPH at the Kona Islander
Inn south of Hualalai Road and finally to 45 MPH immediately south of the Oni Oni

Street/Walua Road intersection.

4, Queen Kaahumanu Highway

Queen Kaahumanu Highway is an undivided two-lane arterial roadway which extends from
Kawaihae to immediately south of Kailua-Kona where it transitions into Kuakini Highway.
State DOT plans to widen a 7.5-mile stretch of Queen Kaahumanu Highway from Kailua-
Kona town to Kona Airport. The project will create two traffic lanes in each direction and a
median. Currently, the first phase of this project, widening a 2.5-mile section of the highway
from Henry Street to Kealakehe Parkway has been completed. Phase Il of this project,
widening a 5.2 mile section of the Highway from Kealakehe Parkway to Keahole Airport

Access Road, is scheduled to start in 2009.

PB Americas, Inc. 5 Nani Kailua Drive Extension
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5. Alii Highway

The future Alii Highway would provide north-south mobility between Kailua-Kona and South
Kona. Alii Highway is planned to begin at Queen Kaahumanu Highway, cross Kuakini
Highway near Waiaha Stream, about 1.5 miles south of Kailua-Kona, connect to Alii Drive in
Keauhou, and eventually continue south to Captain Cook via the Mamalahoa Bypass

through the Hokulia development.

6. Hualalai Road

Hualalai Road is an undivided two-lane roadway which provides mauka-makai circulation
between Mamalahoa Highway and Alii Drive, terminating at Alii Drive at an unsignalized T-

intersection. The Hualalai Road / Kuakini Highway intersection is signalized.
7. Walua Road

Walua Road provides mauka-makai circulation between Kuakini Highway and Alii Drive.
Mauka of Kuakini Highway, Walua Road transitions into Oni Oni Street, providing access to
a residential area between Queen Kaahumanu Highway and Kuakini Highway. Makai of
Kuakini Highway, Walua Road provides access to residential uses, as well as to Lunapule
Road. Walua Road has a two-lane undivided cross-section at Kuakini Highway, widens to
two lanes, left-turn lanes, and wide paved shoulders as it goes past development currently
under construction, and narrows to a two-lane undivided cross-section as it approaches Alii

Drive.

8. Lunapule Road

Lunapule Road is a two-lane undivided local roadway that provides a direct connection
between Walua Road and Alii Drive. It provides access to residential and small commercial

areas.
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C. Existing Traffic Volumes

Manual traffic counts during the AM, midday, and PM peak periods were conducted by PB

employees at the following intersections on Tuesday, May 22 to Thursday, May 24, 2007:

Hualalai Road and Kuakini Highway

Hualalai Road and Nani Kailua Drive

Kuakini Highway and Mauka Coconut Grove Access
Hualalai Road and Alii Drive

Alii Drive and Kahakai Road/ Makai Coconut Grove Access
Alii Drive and Walua Road

Alii Drive and Lunapule Road

Automatic Traffic Recorders (ATRs) were set along Alii Drive at two locations: immediately

north of Coconut Grove Shopping Center access and south of Walua Road. These volumes

were used to supplement manual turning movement counts.

The peak hour interval chosen for analysis was most consistent with intersections in the

vicinity of the future Nani Kailua Drive Extension intersection on Alii Drive. The AM, midday,
and PM peaks were found to occur from 7:30 to 8:30 AM, 12:00 to 1:00 PM, and 4:30 to

5:30 PM, respectively. Turning movement worksheets at the aforementioned intersections

can be found in Appendix A. Figures 3 and 4 show the existing lane configurations and

peak hour traffic volumes for the AM, midday, and PM peak periods, respectively.
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D. Existing Intersection Operations

Intersections within the study area were analyzed using the methodologies for unsignalized
and signalized intersections documented in the 2000 Highway Capacity Manual (HCM) and
verified using the transportation analysis software Synchro and SimTraffic 7.0 by
Trafficware, Ltd. Synchro provides macro-level analyses consistent with methodologies of
the 2000 Highway Capacity Manual. SimTraffic provides micro-level analyses which take
into account such factors as excessive queue and signal coordination with adjacent

intersections.

According to HCM methodologies, an intersection’s operating conditions can be broken
down by approach and expressed as a qualitative measure known as Level-of-Service
(LOS) ranging from A to F. LOS A denotes uncongested conditions with low delay;
conversely, LOS F conditions would be congested with a comparatively higher delay. An
intersection’s overall LOS is determined by taking a weighted average of the LOS of
individual traffic movement groups. Field observations were performed at the study
intersections to verify the results of the intersection analysis. Appendix B has more detailed
definitions of intersection LOS and delay for signalized and unsignalized intersections.
Table 1 summarizes existing condition LOS and delays for the study intersections. For
detailed analysis information, refer to Appendix C for intersection capacity analysis

worksheets.

1. Hualalai Road and Kuakini Highway

Overall, this intersection operated at LOS C or better in all peak hours analyzed.
Occasional queuing of about 10-15 vehicles in the southbound direction was observed
during the PM peak hour, but was able to clear within the next cycle. In the morning, the

peak direction was northbound, while the southbound direction peaked during the evening.

2. Hualalai Road and Nani Kailua Drive

This unsignalized intersection operated well at LOS B and better. No excessive queuing or
delays were observed. During the AM peak hour, the major movements were the Hualalai
Road maukabound through movement towards Queen Kaahumanu Highway and the Nani

Kailua Drive southbound right-turn towards Kuakini Highway. During the PM peak hour,

PB Americas, Inc. 10 Nani Kailua Drive Extension
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Table 1 Existing Intersection LOS and Delay in seconds/vehicle

AM Peak Midday Peak PM Peak
LOS Delay LOS Delay LOS Delay
Alii Drive/Hualalai Road Unsignalized
Alii NB Through/Right E 40.40 C 22.60 E 35.54
Alii SB Left/Through B 13.12 B 14.92 D 26.25
Hualalai WB Left/Right B 14.54 C 15.14 C 24.93
Alii Drive/Kahakai Road Unsignalized
Alii WB Left/Through/Right A 8.00 A 8.50 A 8.00
Alii SB Left/Through/Right A 9.00 A 8.70 A 8.60
Coconut Grove WB Left/Through/Right C 20.60 C 20.40 C 17.70
Kahakai EB Left/Through/Right C 24.50 D 27.60 C 17.80
Alii Drive/Walua Road Unsignalized
Alii SB Left/Through A 9.00 A 8.50 A 8.60
Walua WB Left C 19.30 C 20.30 C 20.50
Walua WB Right B 13.50 B 11.80 B 12.30
Alii Drive/Lunapule Road Unsignalized
Alii SB Left/Through A 9.40 A 8.70 A 8.70
Lunapule WB Left/Right C 24.70 B 13.70 F 51.30
Kuakini Highway/Hualalai Road C 25.50 C 22.00 C 23.60
Kuakini NB Left B 13.20 B 12.40 B 14.40
Kuakini NB Through/Right C 24.90 C 21.40 B 17.40
Kuakini SB Left B 16.60 B 13.10 B 12.10
Kuakini SB Through C 32.00 C 25.40 C 31.80
Kuakini SB Right C 22.90 C 21.60 C 21.60
Hualalai WB Left C 21.80 C 23.00 C 24.40
Hualalai WB Through/Right C 34.80 C 30.40 C 34.20
Hualalai EB Left B 18.60 B 17.50 C 20.80
Hualalai EB Through/Right B 13.50 B 14.30 B 15.70
Kuakini Highway/Coconut Grove Unsignalized
Kuakini NB Left/Through A 7.90 A 8.20 A 8.80
Coconut Grove EB Left/Right C 15.50 B 12.50 C 19.60
Hualalai Road/Nani Kailua Drive Unsignalized
Hualalai SB Left A 7.50 A 7.60 A 7.60
Nani Kailua WB Left B 10.60 B 11.30 B 12.10
Nani Kailua WB Right A 9.40 A 9.40 A 9.20
PB Americas, Inc. 11 Nani Kailua Drive Extension
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the major movements were the aforementioned movements in addition to the Hualalai Road

makai bound through movement.

3. Kuakini Highway and Mauka Coconut Grove Access

Vehicles turning out of Coconut Grove Marketplace onto Kuakini Highway experienced
some delay due to high volumes along Kuakini Highway. However, this movement still
operated acceptably at LOS C during the AM and PM peak hours and LOS B during the
midday peak hour. The Kuakini northbound left/through movement operated at LOS A
during all peak hours. During the PM peak hour, it was observed that vehicles waiting to
turn left into the adjacent Kamehameha condominium just south of the driveway caused
temporary queues of about 9-10 vehicles. These queues quickly dispersed when the

vehicle attempting to turn left was able to complete the movement.

4, Hualalai Road and Alii Drive

As illustrated in Figure 5, northbound queuing along Alii Drive was observed during all peak
periods, although it was most pronounced during the AM and PM peak hours. In some
instances during the PM peak hour, the queue was observed to extend back as far as

Coconut Grove Marketplace.

Delays to the Alii southbound approach were caused by significant Hualalai makaibound
left-turns and pedestrians crossing Alii Drive, especially during the PM peak hour.
Southbound queuing was observed during the midday and PM peak hour; however, the
duration of this queuing was less than the northbound queuing during the same time

periods.

Queuing along the Hualalai approach was observed to some extent during all peak hours.
During the AM and midday peak hours, the queuing would occasionally extend to just before
the Hualalai Road/Kuakini Highway intersection. This queue would dissipate quickly and did
not last the entire peak hour. During the PM peak hour, the queue was observed to be the
most severe. For about 30-45 minutes of the peak hour, the queue extended back to the
Hualalai Road/Kuakini Highway intersection and denied access to vehicles attempting to

turn into the makai Hualalai Road approach.

PB Americas, Inc. 12 Nani Kailua Drive Extension
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5. Alii Drive and Kahakai Road/ Makai Coconut Grove Access

This intersection operated at LOS D or better. Higher vehicular and pedestrian volumes at
this intersection caused higher delays for vehicles turning into and out of Kahakai Road and
the Coconut Grove Marketplace driveway. The volume coming out of Kahakai Road was
slightly less than the Coconut Grove driveway. However, because of the skewed alignment
and grade change at the Kahakai approach, it was more difficult for drivers to find adequate
gaps to complete their movements. The Kahakai maukabound and Coconut Grove
makaibound approaches operated at LOS C during AM and PM peak hours. During the
midday peak hour, these approaches operated at LOS D and C, respectively.

6. Alii Drive and Walua Road

This intersection operated well at LOS B or better. The Walua makaibound left-turn and Alii
northbound right-turn movements had few vehicles observed during the peak hours. This
could be because drivers have the option of taking Lunapule Road to Alii Drive, which is a

more direct route to Alii Drive if they are destined for areas to the south.

7. Alii Drive and Lunapule Road

Overall this intersection operated acceptably at LOS C or better. The Lunapule Road
makaibound approach operated at LOS C during both the AM and PM peak hours.
Maximum queue on Lunapule Road was observed to be around 7 vehicles during the PM

peak hour and 5 vehicles during the AM peak hour.

Overall, all study intersections operated acceptably, with the exception of the Alii
Drive/Hualalai Road intersection that experienced higher delays due to heavy queuing
during the AM and PM peak hours.
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I1l. Future Conditions

The proposed alignment assumed for this traffic study starts at Nani Kailua Drive and
Hualalai Road, curves makai between the Kamaaina Hale apartment lot and the elderly care
home, and crosses Kuakini Highway where the existing mauka Coconut Grove access is. It
was also assumed that the southern Coconut Grove access on Kuakini Highway be
relocated to the proposed Nani Kailua Drive Extension. Two future scenarios were analyzed
for the year 2020 time frame: “With Nani Kailua Drive Extension” and “Without Nani Kailua

Drive Extension”.

A. Future Roadway Network

The extension of Nani Kailua Drive from Hualalai Road to Alii Drive is one of many projects
being planned and implemented by the County of Hawaii DPW and the State of Hawaii DOT
to improve the roadway network in the West Hawaii region. Other major projects planned or

completed in the region include:

e Future Alii Highway between Keauhou Shopping Center and Queen Kaahumanu

Highway extension;
e Widening of Kuakini Highway between Palani Road and Hualalai Road;
¢ Widening of Kuakini Highway between Hualalai Road and the future Alii Highway;
e Extension of Lako Street to connect to Alii Drive;

¢ Widening of Queen Kaahumanu Highway between landfill road and Kona Airport
Road;

¢ Extension of mid-level road (Keohokalole Highway) to Palani Road;
e Extension of Hienalole Street to Palani Road.

Extending Nani Kailua Drive to Alii Drive would be consistent with the future roadway
network by providing additional mauka-makai mobility between Queen Kaahumanu

Highway, Kuakini Highway, and Alii Drive. With the widening of Kuakini Highway there will

PB Americas, Inc. 15 Nani Kailua Drive Extension
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be added width for appropriate channelization where Nani Kailua Drive would cross Kuakini

Highway.

B. Year 2020 Traffic Volumes

Future AM and PM traffic volumes within the study area were estimated based on the 2020
travel demand model for the Hawaii Long Range Land Transportation Plan. Peak hour
volumes at the intersections within the study area were estimated in a manner consistent
with the regional forecast of traffic volumes. Traffic generated by future development along
Kuakini Highway and Alii Drive were added to these volumes. Traffic generated from these
developments were distributed and assigned onto the network based on Year 2020
employment and residential land use data. Figure 6 summarizes Year 2020 peak hour
traffic volumes without the proposed Nani Kailua Drive Extension. Nani Kailua Drive
Extension was then added into the roadway network and traffic volumes were reallocated.
Of the vehicles that currently travel along Alii Drive south of Hualalai Road, and Hualalai

Road between Kuakini Highway and Alii Drive:

o 50% of those turning left onto Kuakini Highway from eastbound Hualalai Road were

reassigned through Nani Kailua Drive, and

e 100% of only those turning right from northbound Alii Drive to Hualalai Road and
traveled through or turned right at Kuakini Highway were assigned through Nani

Kailua Drive.

Projected year 2020 volumes with Nani Kailua Drive Extension constructed were

summarized in Figure 7.
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C. Year 2020 Traffic Operations

Year 2020 traffic conditions were evaluated for with and without Nani Kailua Drive Extension
scenarios using the transportation analysis software Synchro and SimTraffic 7.0 by
Trafficware, Ltd. Synchro provides macro-level analyses consistent with methodologies of
the 2000 Highway Capacity Manual. SimTraffic provides micro-level analyses which take
into account such factors as excessive queue and signal coordination with adjacent
intersections. Micro-simulation using SimTraffic was used in the report of analysis results
because of anticipated queuing issues along Alii Drive and Hualalai Road. SimTraffic
simulation summaries for year 2020 conditions can be found in Appendix D. Findings of

these analyses are summarized in table 2 and will be discussed in the next section.

Kuakini Highway was assumed to be widened to a four-lane roadway by the future analysis
year 2020. The Hualalai Road/Alii Drive intersection was assumed to remain All-Way-STOP-
Controlled (AWSC) in the future due to the pedestrian-friendly nature of the area. In this

scenario, queuing was observed on all approaches.
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Table 2 Year 2020 SimTraffic Delay Summary

. 2020 Without 2020 With Project
Intersection Project
AM Pk Hr | PM Pk hr | AM Pk Hr | PM Pk hr
Alii Drive/ Hualalai Road
NB Approach 224.7 412.2 26.2 161.9
SB Approach 14.8 290.4 13.8 167.9
WB Approach 22.6 268.8 10.0 19.9
Alii Drive/ Kahakai Road
NB Approach 10.7 102.5 1.2 2.0
SB Approach 5.5 5.2 4.9 4.0
EB Approach 108.6 161.4 175 22.2
WB Approach 18.7 225.9 14.1 9.6
Alii Drive/ Nani Kailua Drive e
NB Approach Does Not Exist in this 15 56
SB Approach Scenario 5.5 6.3
WB Approach 13.7 12.4
Alii Drive/ Walua Road
NB Approach 4.8 60.3 4.7 4.7
SB Approach 9.9 8.1 6.6 7.9
WB Approach 20.3 133.2 19.2 19.9
Kuakini Highway/ Hualalai Road
NB Approach 21.1 27.7 8.8 8.9
SB Approach 21.0 31.3 8.7 12.2
EB Approach 24.4 15.5 15.6 12.2
WB Approach 33.6 81.4 13.7 17.9
Kuakini Highway/ CG Access .
NB Approach 52 10 Does Not Exist in this
SB Approach 0.4 0.5 Scenario
EB Approach 8.1 10.0
Kuakini Highway/ Nani Kailua
Drive Does Not Exist in this
Kuakini NB Approach 5.7 13.0
Kuakini SB Approach Scenario 4.1 14.2
Nani Kailua EB Approach 21.6 14.0
Nani Kailua WB Approach 16.7 25.6
Hualalai Road/ Nani Kailua Drive
Nani Kailua NB Approach -- -- 1.8 9.2
Nani Kailua SB Approach 3.6 6.4 6.6 2.8
Hualalai EB Approach 6.4 9.6 6.2 10.4
Hualalai WB Approach 1.7 2.4 5.4 7.7

-- Does not exist in this scenario
XX.X - Delay in seconds
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D. Findings

Constructing the Nani Kailua Drive Extension is anticipated to provide additional mauka-
makai mobility within the area and relieve traffic demand at the Hualalai Road/Alii Drive
intersection by redirecting some traffic traveling through the study area onto Nani Kailua
Drive and Kuakini Highway. Without the Nani Kailua Drive Extension, all traffic along Alii
Drive destined for Queen Kaahumanu Highway or other attractions to the north have to pass
through the already-congested Hualalai Road/Alii Drive intersection. Analyses have shown
positive impacts on existing intersections within the corridor associated with the reallocation
of traffic volume. The exception is the Hualalai Road/Nani Kailua Drive intersection which
experienced slight increases in delays between future year without and with project
scenarios. This occurred because certain movements will inevitably experience more delay
with the addition of new movements since it will be modified from a T-intersection to a four-

leg intersection.

By year 2020, traffic along Alii Drive is projected to be even more congested than existing
conditions. As illustrated in Figures 8 and 9, significant queuing is anticipated along Alii
Drive and Hualalai Road without the proposed Nani Kailua Drive extension. The queuing
along Alii Drive during the PM peak hour is expected to extend south of Walua Road for
vehicles traveling in the northbound direction, and north of Likana Lane for southbound
vehicles. Queuing along Hualalai Road from Alii Drive to Kuakini Highway will prevent
vehicles from entering at the Kuakini Highway/Hualalai Road intersection. This will also
cause some queuing along the southbound approach on Kuakini Highway as well as along
the westbound approach of Hualalai Road. With Nani Kailua Drive Extension, the severity
of these queues will be minimized. During the AM peak hour, queuing along northbound Alii

Drive will be dissipated if Nani Kailua Drive extension is constructed.

A travel time analysis was done for the PM peak hour which was the most congested of the
year 2020 analysis time periods. The starting point was between Walua Road and Lunapule
Road; the ending point was the intersection of Hualalai Road and Kuakini Highway. The
results of this analysis are summarized in Figure 10. Route 1 is a vehicle traveling
northbound on Alii Drive, then turning on to Hualalai Road until the designated

PB Americas, Inc. 21 Nani Kailua Drive Extension
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ending point. Route 2 takes the vehicle along Alii Drive, turns onto Nani Kailua Drive, and
left onto Kuakini Highway until the end point. Route 1 is the path a vehicle would need to
travel without the proposed Nani Kailua Drive extension and Route 2 is an alternative path
vehicles can take if Nani Kailua Drive extension is constructed. Utilizing the Nani Kailua
Drive extension (Route 2) will take approximately half the time it takes a vehicle to travel

along Alii Drive all the way to Hualalai Road.
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E. Recommendations

The recommended alignment for the proposed Nani Kailua Drive Extension is illustrated in

Figure 11. Recommended features of this alignment include:

e Hualalai Road/Nani Kailua Drive T-intersection converted to a four-leg intersection,

o New intersections at Kuakini Highway and Alii Drive,

o Kuakini Highway/Nani Kailua Drive intersection located approximately where the

existing Coconut Grove Marketplace access is on Kuakini Highway,

e Existing Coconut Grove Marketplace access on Kuakini Highway relocated to Nani

Kailua Drive makai segment between Kuakini Highway and Alii Drive.

1. Roadway Geometry

A two-lane cross-section with channelized left-turn bays is recommended for the proposed
extension of Nani Kailua Drive. Sidewalks, curb and gutter, and bike facilities are also
recommended along the proposed roadway. Currently there are no plans for bike facilities
along Nani Kailua Drive within the Bike Plan Hawaii. However, bike facilities are

recommended to provide additional mauka-makai mobility for bicyclists.

2. Intersection Configurations

Hualalai Road/Nani Kailua Drive - Existing right-of-way along Hualalai Road will allow for
exclusive left-turn bays on Hualalai Road and the existing Nani Kailua Drive segment. It is
recommended that all approaches have an exclusive left-turn bay and shared through-right
lane. Recommended lane configurations at this intersection are summarized in Figures 12
and 13. Left-turn lane lengths along the proposed Nani Kailua Drive segment were
calculated with the cumulative Poisson distribution method and summarized in table 3. The
left-turn movements that were projected to be minimal at the Kuakini Highway/Nani Kailua
Drive and Hualalai Road/Nani Kailua Drive intersections are recommended to be
constructed to a minimum 100 feet to accommodate higher vehicular speeds and grade

changes.
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Table 3 Left-Turn Bay Length Analysis for Year 2020

o Left-Turn Probable Length of
Originating . . # of
Intersection Left-Turn Time | Peak Hour Vehicles Left-Turn Lane
Period Volume Queued (# of | Bay Needed
Movement ) S
(veh/hr) vehicles) (feet)
Alii Drive/ Southbound PM 61 2 50 1
Nani Kailua b d
Drive Westboun PM 220 6 150 1
Kuakini Northbound PM 39 2 100* 1
Highway/ Southbound PM 5 1 100* 1
Nani Kailua Eastbound PM 177 5 125 1
Drive Westbound PM 5 1 100* 1
Hualalai Road/ || Northbound PM 40 2 100* 1
Nani Kailua
Drive Eastbound | ppy 5 1 100* 1

* Recommended minimum 100

Kuakini Highway/Nani Kailua Drive — As illustrated in Figure 14, the Kuakini Highway
approaches will have an exclusive left-turn lane, one through lane and one shared
through/right-turn lane. The Nani Kailua Drive approaches will have an exclusive left-turn

lane and a through/right-turn lane.

Nani Kailua Drive/Alii Drive — The southbound Alii Drive approach will have an exclusive left-
turn lane and through lane, the northbound approach will have a shared through/right-turn

movement. This intersection is shown in Figure 15.

3. Intersection Location Along Alii Drive

The location of the Nani Kailua Drive intersection along Alii Drive should accommodate
adequate spacing between adjacent streets and driveways, and minimum taper
requirements associated with the addition of a left-turn bay at the proposed intersection.
The southbound left-turn bay along Alii Drive at Nani Kailua Drive should be at least 50 feet.
With a lane width of 10 feet and posted speed limit of 15 MPH, the required minimum taper
would be 100 feet according to the Manual on Uniform Traffic Control Devices (MUTCD).
Based on these dimensions, there would need to be at least 150 feet between the Nani
Kailua Drive/Alii Drive intersection and the Huggo’s parking driveway in the southbound

direction. The recommended alignment should accommodate this minimum

Nani Kailua Drive Extension
March 2009
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150-foot distance between intersections. Figure 15 illustrates the recommended location of

the Nani Kailua Drive/Alii Drive intersection.

4, Intersection Operations

With the projected 2020 volumes along the corridor and the proposed Nani Kailua Drive
extension, the intersections of Kuakini Highway/Nani Kailua Drive and Alii Drive/Nani Kailua
Drive are expected to warrant signalization based on peak hour warrant criteria in the
MUTCD. Signalization at these intersections may attract more regional drivers away from
the congested Hualalai Road/Alii Drive intersection. The current projected demand at
Hualalai Road/Nani Kailua Drive does not warrant signalization at this time, however, traffic
signal warrant analyses should be done as the Kuakini Highway corridors builds out. Traffic

signal warrant analysis worksheets can be found in Appendix E.
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F. Conclusion

Nani Kailua Drive Extension will facilitate regional mauka-makai mobility which is consistent
with West Hawaii regional transportation goals. However, the Nani Kailua Drive Extension
will most beneficial to the Kailua-Kona area by providing an additional mauka-makai
connector roadway for those traveling along Alii Drive or Kuakini Highway. It will help to
mitigate existing and projected traffic queuing along Alii Drive in the vicinity of Hualalai
Road, as well as improve intersection operations at the Alii Drive/Hualalai Road and

Hualalai Road/Kuakini Highway intersections.
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Appendix A
Existing Traffic Data
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AM COUNT SHEET

North
DE F
Intersection:’ Alli Dr/Hualalal Rd J l L
Date: 5/22/07-5/24/07 ~—G
———H Streeh: Huolaled Rd
By: IN c— !
B —
Weather: Sunny A —\ v1 4[ ,/
L KJ
South
Street: Alii Dr
' Total
TIME B C D E F G H | J
M K L Mvmt -
7200AM - 7:15 AM 45 7 9 31 47 81 220
715AM - 7:30 AM 30 6 n a6 55 96 253
7:30AM - 7:45 AM 44 13 15 48 54 95 269
7:45 AM - 8:00 AM 50 Q N 37. 42 116 265
8:.00AM - 8:156 AM 57 10 20 44 44 97 272
8:15AM - 8:30 AM 50 9 10 54 51 96 270
8:30 AM - 8:45 AM 43 12 17 48 53 84 257
8:45AM - 9:00 AM 43 13 13 43 58 84 254
Phf 0.882 0.788 0.700 0.847 0.884 0.871 Peak
7:30AM - 8:30 AM 201 4 56 183 1 404 1076
242 North 460
Street: Hualalai Rd
Peak Ho 0 201 4
RIGHT THRU LEFT
7:30 AM - 8:30 AM || 0 RIGHT 56 239
THRU 0
0 LEFT LEFT 183
0 THRU
“ 0 0 RIGHT 232
LEFT THRU  RIGHT o
0 404 191
E south R
Street: Alil Dr
PARSONS

BRINCKERHOFF

Total
Hour

1007

1059

1076

1064

1053

Phf

0.989



Mid-Day COUNT SHEET

North
DEF
Intersection: Alii Dr/Hualalai Rd J l L
Date: 5/22/07-5/24/07 ~—¢
«—H Street: Hualalai Rd
By: JIN c— |
8 ——
Weather: Sunny A —, W I r
L KJ
South
Street: Alii Dr
TIME B c D E F G H I J K A
Mvmi
12.00PM - 12:15PM 68 10 19 54 44 76 271
12215PM - 12:30 PM 53 20 19 56 36 83 267
12.30PM - 12:45PM 60 18 20 50 39 80 267
12.45PM - 1:.00 PM 57 13 15 36 42 69 232
Phf 0.875 0.763 0913 0.875 0.915 0.928 Peak
12200PM - 1:(_)0 PM 238 -61 73 196 161 308 1037
299 North 381
Street: Hualalai Rd
Peak Hour 0 238 61 '
RIGHT THRU LEFT
12:00 PM - 1:00 PM “ 0 RIGHT 73 269
THRU 0
LEFT LEFT 196
0 THRU
“ 0 0 RIGHT 222
LEFT THRU RIGHT
0 308 161
434 South 469
Street: Alii Dr
PARSONS

BRINCKERHOFF

Total
Hour

1037

Phf

0957



PM COUNT SHEET

: North
DEF
Intersection: Alii Dr/Hualalai Rd J l L
Date: 5/22/07-5/24/07 ~—sc
+—H Street: Hualalai Rd
By: JN c — |
B ——
Weather: Sunny A —\ »1 ‘ ‘/v
LKJ
South
Street: Alii Dr
TIME A B c E F S H i J K L | Jod
Mvmt
315PM - 3:30PM 70 7 13 65 46 80 281
3:30PM - 3145PM 76 8 23 68 40 78 . 293
3:45PM - 4:00 PM 59 10 13 a6 24 45 197
400PM - 4:15PM 47 9 10 53 32 61 212
415PM - 4:30PM 83 16 14 68 39 78 298
4:30PM - 4:45PM 86 14 22 66 4 81 310
4:45PM - 5:.00PM 87 13 19 75 38 al 303
S500PM - 5:15PM 83 16 14 67 37 79 296
515PM - 5:30PM 83 5 18 Al 51 73 301
530PM - 545PM 77 7 18 44 45 61 252
Phf 0.974 0.7580 0.830 0.930 0.819 0.938 Peak
4:30PM - 5:30PM 339 48 73 279 167 - 304 1210
387 North 377
Street: Huaialai Rd
eak Hour 0 339 48
RIGHT THRU LEFT
430PM - 5:30PM I 0 RIGHT 73 352
THRU (o}
0 LEFT 279
0 '
|| 0 0 215
LEFT THRU RIGHT
0 304 167
618 South 47
Street: Alii Dr
PARSONS

BRINCKERHOFF

Total
Hour

983
1000
1017
1123
1207
1210

1152

Phf

0.976



AM COUNT SHEET

North
DEF
Intersection: Alii Dr/Kahakai Rd ‘J l L
Date: 5/22/07-5/24/07 ~—c
+—H Street: Kahakai Rd
By: PM c — |
B ——
Weather: Sunny A —\ vW I r
L KJ
South
Street: Alil Dr i
TIME A B c D E F G H ! J K L | Joro
Mvmt
7.00AM - 7115 AM o] 0 1 2 59 s} 1 1 1 0 122 4 191
7:15AM - 7:30 AM 2 o] 6 4 54 1 1 0 0 4 136 1 209
7:30 AM - 7:45 AM 0 0 3 Q 63 4 2 1 3 3 160 2 250
7:45 AM - B8:00 AM 0 0 3 5 73 1 2 0 2 4 162 1 253
B:00AM - 8:15§AM 0. 0 1 10 83 1 3 1 3 5 140 3 250
8:15AM - 8:30AM 0 1 5 7 68 4 1 0 4 3 142 0 235
8:30 AM - 845AM 0 0 1 3 70 1 1 0 0 5 140 - 2 223
8:45AM - 9:00 AM » 0 0 1 8 74 3 1 1 3 6 127 1 225
Phf #DIV/0! 0.250 0.600 0.775 0.864 0.625 0.667 0.500 0.750 0.750 0.932 0.500 Peak
7:30 AM - B:30AM 0 1 12 31 287 10 8 2 12 15 604 6 088
328 North 624
Street: Kahakai Rd
Peak Hour 3 287 10
RIGHT THRU LEFT
7:30AM - 8:30 AM 39 RIGHT 8 22
THRU 2 ’
LEFT LEFT 12
THRU
[ s RIGHT 2]
LEFT THRU RIGHT
6 604 15
South 625
Street: Alii Dr

PARSONS
BRINCKERHOFF

Total
Hour

. 903

962

988

961

. 933

Phf

0.976



Mid-Day COUNT SHEET

North
DEF
Intersection: Alii Dr/Kahakai Rd J l L
Date: 5/22/07-5/24/07 ~—¢
+—H Street: Kahakal Rd
By: PM c — |
B ——
Weather: Sunny A —u 7 I r .
L KJ
South
Street: Alil Dr
TIME A B c D E F G H I J K L | o
Mvmi
4
12:.00PM - 12:15PM o] 0 3 7 118 13 6 0 3 9 107 2 268
1215PM - 12:30PM 0 0 2 Q 115 5 6 2 7 7 113 2 268
12:.30PM - 12:45PM 1 1 3 7 103 7 4 0 4 9 127 0 266
12:45PM - 1:00 PM 0 0 1 18 K] 4 [} 1 2 14 124 1 284
Phf 0.250 0.250 0.750 0.569 0.951 0.558 0917 0.375 0.571 0.696 0.927 0.625 Peak
12200PM - 1:00 PM 1 1 9 4 449 29 22 3 16 39 471 5 1086
519 North 502
Street: Kahakai Rd
Peak Hour a 449 29
RIGHT THRU LEFT
12:00 PM - 1.00 PM | 49 RIGHT 22 41 |
THRU 3
LEFT LEFT 16
THRU
1 RIGHT 4 |
LEFT THRU RIGHT
5 471 39
466 South 515
Street: Alii Dr
PARSONS

BRINCKERHOFF

Tofcl
Hour

1086

Phf

0.956



PM COUNT SHEET

North
DE F
Intersection: Alli Dr/Kahakai Rd J l L
Date: 5/22/07-5/24/07 ~—c
- H Street: Kahakai Rd
By: PM c — o
g —
Weather: Sunny A — T I r
LKJ
South
Street: Alii Dr
TIME A B c D E F G H I J K L | o
Mvmit
3:45PM - 4:00 PM 0 0 3 15 116 6 3 0 4 6 122 0 275
400PM - 4:15PM 0 0 4 12 127 4 4 1 9 15 104 0 280
415PM - 4:30PM 0 0 0 10 133 3 4 0 5 13 114 ] 283
4:30PM - 4:45PM 0 0 3 6 116 9 7 0 9 9 133 1 203
445PM - 5:00PM 0. . 0 1 4 122 n 4 ] 4 8 98 0 253
5:00PM - 515PM 1, 1 2 7 o128 10 4 1 1 14 nz | 282
515PM - 5:30PM 2" 0 2 8 132 8 3 2 8 9 122 0 296
5:30PM - 5:45PM 1 0 1 8 129 7 3 1 12 7 93 2 264
545PM - 6:00PM 2 0 2 0 118 9 2 0 8 13 107 5 276
Phf 0.375 0.250 0.667 0.781 0.932 0.864 0.643 0.500 0.611 0.714 0.874 0.500 Peak
430PM - 5:30 PM 3 1 8 25 492 38 18 4 22 40 465 2 1118
555 North a9
Street: Kahakai Rd
Peak Hour 25 492 38
RIGHT  THRU LEFT
430PM - 530PM | 31 RIGHT 18 44 I
THRU 4
8 LEFT LEFT 22
1 THRU
| 12 3 RIGHT 79 |
LEFT THRU RIGHT
2 465 40
517 South 507
Street: Alii Dr
PARSONS

BRINCKERHOFF

Total
Hour

1131
1109
mn
1124
= 1095

s

Phf

0.944



AM COUNT SHEET

&

North
DEF
Intersection: Alli Drive/ Walua Road J l L
Date: 5/22/07-5/24/07 ~—¢
+~—— H Street: Walua Road
By: JS c — Pl
B —
Weather: Sunny A — 7 I r
LKJ
South
Street: Alii Drive
TIME A B c D E F G H | J K Tofol
Mvmt
7:00AM - 7:15 AM 50 3 8 1 3 113 178
716 AM - 7:30 AM 51 5 12 2 2 138 210
7.30AM - 7:45 AM 60 4 8 3 3 162 240
7:45 AM - 8:00 AM 65 6 12 2 0 160 245
8:00 AM - 815AM 74 14 n 1 3 127 230
8:15AM - 8:30 AM 60 6 7 2 1 137 213
8:30 AM - 8:45AM 62 6 13 1 0 134 216
8:45AM - 9:00 AM 72 10 8 2 2 118 212
Phf 0.875 0.536 0.896 0.667 0.583 0.904 Peak
7:30 AM - 8:30 AM 259 30 43 8 7 586 933
289 North 629
Street: Walua Road
Peak Hour 0 259 30
RIGHT THRU LEFT
7:30 AM - 8:30AM “ 0 l RIGHT 43 51
THRU 0 .
0 LEFT LEFT 8
0 THRU
“ 0 l 0  RIGHT 37 |
LEFT THRU RIGHT
0 586 7
267 South 593
Street: Alii Drive
PARSONS

BRINCKERHOFF

Total
Hour

873

925

928

904

8n

Phf

0.952



Mid-Day COUNT SHEET

North
DEF ‘
Intersection: Alii Drive/ Walua Road ‘J l L
Date: 5/22/07-5/24/07 ~—3
+— H Street: Walua Road
By: JS c — |
B =——
Weather; Sunny A — »1 I (v
L KJ
South
Street: Alll Drive
TIME A B c D E F IS H I J K L | Jorat ot
Mvmt  Hour
12.00 AM - 1215AM 101 8 10 1 1 95 216 948
122156 AM - 1230 AM 102 17 3 3 0 21 246
12:30 AM - 12:45 AM 98 6 16 1 2 123 246
12:45 AM - 1:.00 AM 104 12 6 2 2 114 240
Phf 0.974 0.632 0.547 0.583 0.625 0.92] Peak Phf
12:00 AM - 1:00 AM 405 43 35 - 7 5 453 948 0.963
448 North 488
Street: Walua Road
Peak Hour 0 405 43
RIGHT THRU LEFT
12.00 AM - 1:00 AM || 0 RIGHT 35 42 l
THRU 0
LEFT LEFT 7
0 THRU
0 0 RIGHT °
LEFT THRU RIGHT
0 453 5
412 South 458
Shreet: Alii Drive
PARSONS

BRINCKERHOFF



PM COUNT SHEET

North
DEF
Intersection: Alii Drive/ Walua Road J l |\
Date: 5/22/07-5/24/07 ~—¢
+—— H Street: Walua Road
By: Js c— |
B —
Weather: Sunny A — j I r
L KJ
South
Street: Alii Drive
TIME A B c E F G H ! J K L | o
Mvmt
3:45PM - 4:00 PM 107 13 14 0 3 12 249
400PM - 415PM 109 19 13 4 1 104 250
415PM - 4:30PM 103 15 13 2 7 14 254
430PM - 4:45PM 96 6 12 1 5 125 245
4:45PM - 5:00 PM 92 9 13 3 3 106 - 226
5:00PM - S515PM 97 n 17 1 3 126 255
515PM - 5:30PM 118 18 15 1 2 106 260
530PM - 545PM 1né 18 8 4 0 101 T 247
5:45PM - 6:00PM 118 18 12 1 4 105 258
Phf 0.854 0.611 0.838 0.500 0.650 0.919 Peak
430PM - 530PM 403 44 57 6 13 463 986
447 North 520
Street: Walua Road
Peak Hour 0 403 44
RIGHT THRU LEFT
4:30PM - 530PM " 0 RIGHT 57 63 |
THRU 0
0 LEFT 6
0
“ 0 0 57 |
LEFT THRU RIGHT
0 463 13
south ]
Street: Alii Drive
PARSONS

BRINCKERHOFF

Total
Hour

998

975

980

986

988

1020

Phf

- 0.948



AM COUNT SHEET

North
DEF
Intersection: Alii Dr/Lunapule Rd J l L
Date: 5/22/07-5/24/07 ~—3¢
«— H Street: Lunapule Rd
By: PD c —" |
B —
Weather: Sunny A —\ v1 :[ r
LKJ
South
Street: Alii Dr
TIME A B c E F G H l J K A
Mvmt
7:00 AM 7:156 AM 47 3 3 10 34 97 194
7:15 AM 7:30 AM 48 4 5 19 46 126 248
7:30 AM 7:45 AM 64 1 2 17 45 158 287
7:45 AM 8:00 AM &7 2 3 25 36 156 289
8:00 AM 8:156 AM 65 5 6 19 46 122 263
8:15 AM 8:30 AM 58 2 0 14 46 120 240
8:30 AM 8:45 AM 64 2 7 17 32 18 240
8:45 AM 2:00 AM 69 3 7 17 29 114 239
Phf 0.948 0.500 0.458 0.750 0.940 0.880 Peak
7:30 AM 8:30 AM 254 10 n 75 173 886 1079
264 North 567
Street: Lunapule Rd
Peak Hour 0 254 10
RIGHT THRU LEFT
7:30AM - 830 AM “ 0 RIGHT n 86 I
THRU 0
0 LEFT LEFT 75
0 THRU
"—O;—I 0 RiGHT 183
LEFT THRU RIGHT
0 556 173
329 South 729
Street: Alii Dr
PARSONS

BRINCKERHOFF

Total
Hour

1018

1087

1079

1032

982

Phf

0.933



Mid-Day COUNT SHEET

North
DEF
Intersection: Alii Dr/Luncpule Rd J l L
Date: 5/22/07-5/24/07 ~—3c
= H Street: Lunapule Rd
By: PD c — |
B ~———b
Weather: Sunny A v1 I (v :
L KJ
South
Street: Alli Dr
TIME A B c E F c H I J K L | Joa
Mvmt
1200PM - 1215PM 93 7 18 5 23 97 243
12215PM - 12:30 PM 92 7 31 2 19 100 251
12:30PM ~ 12:45PM 87 6 28 5 29 110 265
12245PM - 1:00 PM 85 5 23 3 39 102 257
Phf 0.960 0.893 0.806 0.750 0.705 0.930 Peak
12.00PM - 1:00PM 357 25 100 15 110 409 1016
\
382 North 509
Street: Lunapule Rd
Peak Hour 0 357 25 '
RIGHT THRU LEFT
12200PM - 1:00PM “ 0 RIGHT 100 115
THRU 0
0 LEFT 15
0
I 0 0 135
LEFT THRU RIGHT
0 409 110
372 South 519 ]
Street: Alii Dr
PARSONS

BRINCKERHOFF

Total
Hour

1016

Phf

0.958



Intersection:

Alii Dr/Lunapule Rd

PM COUNT SHEET

_ ]

North

DEF

NN

Date: 5/22/07-5/24/07
+—=H Street: Luncpule Rd
By: PD c— Pasandl
B —»
Weather: Sunny A — »1 ]
LKJ
South
Street: Alii Dr
TIME A B c D E F S H I J K L | Jord
Mvmt
3:45PM - 4:00 PM 101 3 5 28 32 111 280
400PM - 415PM 125 8 7 29 33 o8 300
415PM - 4:30PM 14 4 5 4 29 120 313
4:30PM - 4:45PM 109 2 6 37 19 119 292
4:45PM - §5:00 PM 108 2 6 45 29 108 295
5:00PM - 515PM 102 4 7 35 29 17 294
516PM - &30PM 15§ 7 4 43 26 96 20
5:30PM - 5:45PM 18 2 4 31 28 96 276
5:45PM - 6:00PM 105 3 4 35 17 89 253
Phf 0.937 0.536 0.821 0.889 0.888 0.924 Peak
4:30PM - 5:30PM 431 18 23 160 103 440 172
446 North 463
Street: Lunapule Rd
Peak Hou 0 431 15
RIGHT THRU LEFT
4:30 PM - 5:30 PM || 0 RIGHT 23 183
THRU 0
0 LEFT LEFT 160
0 THRU
|| 0 0 RIGHT 18
' LEFT  THRU  RIGHT
0 440 103
501 South 543
Street: Alii Dr

PARSONS
BRINCKERHOFF

Total
Hour

1185
1200
11.94
172
1166

114

Phf

0.993



AM COUNT SHEET

North
DEF
Intersection: Kuakini Hwy/Hualalal Rd J l L
Date: 5/22/07-5/24/07 ~—¢
+~— H Street: Hualalal Rd
By: PM c — — |
B —»
Weather: Sunny A —\ v1 ] r
L KJ
South
Street: Kuakini Hwy
TIME A B c D E F G H I J K L | Jo
Mvmt
7.00AM - 7:15AM 5 7 43 30 61 20 36 11 6 6 85 2 312
715AM - 7:30 AM 5 8 42 40 66 36 45 1 10 10 103 8 384
7:30AM - 7:45 AM 5 5 58 48 80 26 73 1" 5 5 121 11 448
7:45AM - 8:00 AM 9 8 46 39 95 40 72 19 12 12 129 1 492
8:00AM - 815AM 5 1 35 51 4l 44 52 17 12 12 96 10 436
8:15AM - B8:30AM 8 n 38 65 81 34 42 9 n n 122 8 440
8:30 AM - 8:45AM 12 8 44 47 75 34 84 20 5 5 94 9 407
8:45AM - 9:.00 AM n 12 28 40 78 40 81 15 10 10 16 10 421
Phf 0.750 0.795 0.763 0.781 0.913 0.818 0.818 0.737 0.813 0.833 0.907 0.909 Peak
7:30AM - 8:30 AM 27 35 177 203 347 144 239 56 39 40 468 40 1815
694 North 884
Street: Hualalai Rd
Peak Hour 203 347 144
RIGHT THRU LEFT
7:30AM - 8:30 AM 299 RIGHT 239 334
THRU 56
177 LEFT LEFT 39
35 THRU
239 27 RIGHT 219
LEFT THRU RIGHT
40 468 40
413 South 548
Street: Kuakini Hwy
PARSONS

BRINCKERHOFF

Total
Hour

1636

1760

1816

1775

1704

Phf

0.922



Mid-Day COUNT SHEET

North
DEF
Intersection: Kuakini Hwy/Hudlalai Rd J l L
Date: 5/22/07-5/24/07 ~—¢
— H Street: Hualalai Rd
By: PM c — 1
B —
Weather: Sunny A —. 7 I r
L KJ
South
Street: Kuakini Hwy
TIME A B c D E F G H I J K T
Mvmt
12.00PM - 12.15PM 14 4 45 53 67 41 44 17 14 15 104 7 430
12215PM - 12:30 PM 7 9 44 65 107 52 40 18 13 19 104 8 486
12:30 PM - 1245 PM 8 n 41 59 90 49 &7 9 14 17 N 9 455
12245PM - 1:.00PM 5 13 44 58 Q9 38 &1 10 13 12 88 3 434
Phf 0.607 0.808 0.967 0.904 0.848 0.865 0.842 0.750 0.964 0.829 0.930 0.750 Peak
12200PM - 1:00PM 34 42 174 235 363 180 192 54 54 63 387 27 18058
778 North 753
) Street: Hualalai Rd
Peak Hour 235 363 180
RIGHT THRU LEFT
12:00 PM - 1:00 PM 316 RIGHT 192 300
THRU 54
174 LEFT LEFT 54
a2 THRU
250 34 RIGHT 285
LEFT THRU RIGHT
27 387 63
451 South 477
Street: Kuakini Hwy
PARSONS

BRINCKERHOFF

Total
Hour

1805

Phf

0.928



PM COUNT SHEET

North
DEF
Intersection: Kuakini Hwy/Hualalai Rd ‘J l L
Date: 5/22/07-5/24/07 ~—¢
+~— H Street: Hualalai Rd
By: PM c— !
B —
Weather: Sunny A — \’ ‘ (v
L KJ
South
Street: Kuakini Hwy
Total
TIME A B C D E F G H I J K L
Mvmt
3:15PM - 3:30PM 6 14 57 76 122 53 58 18 13 1 Q0 9 527
3:30PM - 345PM n 9 50 87 14 35 64 15 Q 16 120 1 541
3:45PM - 4:00PM 10 7 63 64 124 59 53 13 18 14 107 n 543
400PM - 415PM 1 20 36 90 133 38 56 17 12 15 1M1 n 580
415PM - 4:30PM 8 15 56 92 ns 46 55 25 22 12 98 7 581
430PM - 4:45PM 13 12 54 88 141 35 59 17 7 18 110 12 566
4:45PM - 5:.00PM 9 10 37 84 137 4 40 14 14 8 * 104 12 510
500PM - &15PM 21 11 38 78 122 44 50 15 n 8 118 7 523
515PM - 530PM 8 7 57 96 146 34 28 9 12 15 88 5 505
5:30PM - 545PM 12 5 43 85 143 28 3 6 14 9 82 6 434
Phf 0.607 0.833 0.816 0.901 0.935 0.875 0.750 0.809 0.786 0.681 0.890 0.750 Peak
4:30PM - 5:30PM 51 40 186 346 546 154 177 85 44 49 420 36 2104
1046 North
Shreet: Hualalai Rd
Peak Hour 346 546 154
RIGHT THRU LEFT
430PM - 530PM 437 RIGHT 177 276
THRU. 55
186 LEFT LEFT 44
0 THRU
277 51 RIGHT 243
LEFT THRU RIGHT
36 420 49
Street: Kuakini Hwy
PARSONS

BRINCKERHOFF

Total
Hour

2161

2185

2210

2177

2150

2104

1972

Phf

0.929



AM COUNT SHEET

North
DEF
Intersection: Kuakini Hwy/Coconut Grove Driveway J 1 L
Date: 5/22/07-5/24/07 ~—¢
+—H Street: Coconut Grove Driveway
By: PD c —" |
B —
Weather: Sunny A —u v1 I (v
LKJ
South
Street: Kuakini Hwy
TIME A B c D E F G H I J K L | Jo
Mvmt
7.00AM - 7:15 AM 1 1 1 34 44 0 81
7:15AM - 7:30 AM 0 4 5 58 93 3 163
7.30 AM - 7145 AM 0 4 1 53 92 2 152
7:45 AM - 8:00 AM 0 6 3 69 100 5 183
B:00 AM - 815 AM 1 2 4 83 89 3 182
8:15AM - 8:30 AM 0 6 5 76 130 1 218
8:30AM - B:45 AM 2 5 5 70 94 3 179
8:45AM - 9:00 AM 1 3 3 76 116 2 201
Phf 0.250 0.750 0.650 0.846 0.790 0.850 Peak
7:30 AM - 8:30 AM 1 18 13 281 41 1 735
294 North 429
Street:  Hconut Grove Driveway
Peak Hour 13 281 0
RIGHT THRU LEFT
7:30 AM - 8:30 AM 24 RIGHT 0
THRU
18 LEFT LEFT
0 THRU
19 1 RIGHT 0
LEFT THRU RIGHT
N amn 0
282 South 422
Street: Kuakini Hwy
PARSONS

BRINCKERHOFF

Total
Hour

579

680

735

762

780

Phf

0.843



Mid-Day COUNT SHEET

North
DEF
Intersection: Kuakini Hwy/Coconut Grove Driveway J l L
Date: 5/22/07-5/24/07 ~—¢
+—H Street: Coconut Grove Driveway
By: c— o |
B —
Weather: A —\ »1 I l/v
LKJ
South
Street: Kuakini Hwy
TIME A c D E F G H I J K L | o
Mvmt
12200PM - 1215 PM 6 3 1 94 89 6 199
1216PM - 12:30 PM 10 2 1 97 101 2 223
12:30PM - 12:45PM 3 4 5 86 68 0 166
12:45PM - 1:00 PM 5 1 3 87 76 2 174
Phf 0.600 0.625 0.455 0.938 0.827 047 Peak
12.00PM - 1:00PM 24 10 20 364 334 10 762
North 344
Street:  )conut Grove Driveway
Peak Hour 20 364 0
RIGHT THRU LEFT
12200PM - 1:00 PM RIGHT 0
THRU
10 LEFT LEFT
0 THRU
24 RIGHT 0
LEFT THRU RIGHT
10 334 o]
388 South 344
Street: Kuakini Hwy )
PARSONS

BRINCKERHOFF

Total
Hour

762

Phf

0.854



PM COUNT SHEET

North
DEF
Intersection: Kuakinl Hwy/Coconut Grove Driveway J l L
Date: 5/22/07-5/24/07 ~—¢
+~— H Street: Coconut Grove Driveway
By: PD c —" o |
B —
Weather: Sunny A — j I r
LKJ
South
Street: Kuakini Hwy
Total
TIME A B C D E F G H | J K L
Mvmt
300PM - 315PM 7 12 n 104 86 3 223
35PM - 3:30PM 8 . 8 5 106 88 2 217
330PM - 3:45PM 7 4 9 118 101 2 241
3:45PM - 400 PM 1 4 10 145 104 i 265
400PM - 415PM 5 6 14 140 100 2 267
415PM - 4:30PM 2 10 13 ’ 138 83 2 248
4:30PM - 445PM 6 N 9 131 101 5 263
4:45PM - 5:00PM 7 9 9 126 87 4 242
500PM - SI15PM 10 12 13 128 3 6 259
515PM - 5:30PM 5 6 9 142 79 3 244
530PM - 545PM 2 9 6 128 76 2 223
Phf 0.700 0.792 0.769 0.923 0.865 0.900 Peak
4:30PM - 5:30PM 28 38 40 524 360 18 1008
564 North 398
Street:  >conut Grove Driveway
Peak Hour 0 524 0
RIGHT THRU LEFT
430PM - 5:30 PM | 58 RIGHT o] 0 ||
THRU 0]
38 LEFT LEFT 0
0 THRU
I 66 28 RIGHT 0 ||
LEFT THRU RIGHT
18 360 0
552 South 378
Street: Kuakini Hwy
PARSONS

BRINCKERHOFF

Total
Hour

946

990

1021

1043

1020

1012

1008

968

Phf

0.958



AM COUNT SHEET

North
DEF
Intersection: Hualalai Road/Nani Kailua Drive J l L
Date: 5/22/07-5/24/07 ~—¢
+——H Street: Nani Kailua Drive
By: Js c— o
B —
Weather: Sunny A —\ »1 I r
L KJ
South
Street: Hualalai Road
TIME A B c D E F G H | J K L | Jod
Mvmt
7:00AM - 715 AM N 1 28 2 13 10 65
7.15AM - 7:30 AM 32 3 35 4 15 14 103
7:30AM - 745 AM 58 4 25 [ 13 20 126
7:45 AM - 8:00 AM 58 6 56 6 12 12 150
8:00AM - 815AM 33 5 34 1 6 14 93
8:15AM - 8:30 AM 24 4 26 3 12 18 87
8:30 AM - 8:45 AM 34 0 28 0 16 1 89
8:45 AM - 9:00 AM 32 1 30 0 1 16 90
Phf 0.746 0.792 0.629 0.667 0.827 0.800 Peak
7:30 AM - 8:30 AM 173 19 i 16 43 64 456
192 North 205
Street: Nani Kailua Drive
Peak Hour 0 173 19
RIGHT THRU LEFT
7.30AM - 8:30 AM ‘ 0 RIGHT 141 157
THRU 0
0 LEFT LEFT 16
0 THRU
0 0 RIGHT 62
LEFT THRU RIGHT
0 64 43
189 South 107
Street: Hudlalai Road
PARSONS

BRINCKERHOFF

Total
Hour

444

472

456

3n9

359

Phf

0.760



Mid-Day COUNT SHEET

North
DEF
Intersection: Hualalai Road/Nani Kailua Drive J l L
Date: 5/22/07-5/24/07 ¢
+——H Street: Nani Kailua Drive
By: 53 c — ol
B ——
Weather: Sunny A —\ »1 { (v
L KJ
South
Street: Hualalai Road
TIME A B c D E F c H | J K L | Jou
Mvmt
12200PM - 12:15 PM 19 23 30 0 6 19 97
1215PM - 12:30 PM 29 20 32 1 2 19 103
12230PM - 12:45PM 26 23 27 0 2 16 94
1245PM - 1:00PM 15 18 39 4 1 21 98
Phf 0.767 0913 0.821 0.313 0.458 0.893 Peak
1200PM - 1:.00PM 89 84 | 128 5 1 75 392
North 200
Street: Nani Kailua Drive
Peak Hour 0 89 84
RIGHT THRU LEFT
12:00 PM - 1:00 PM || 0 RIGHT 128 133
THRU 0
0 LEFT LEFT 5
0 THRU
" 0 0 RIGHT 95 |
LEFT THRU RIGHT
0 75 n
[ o | South ]
Street: Hualalai Road
PARSONS

BRINCKERHOFF

Total
Hour

392

Phf

0.951



PM COUNT SHEET

North
DEF
Intersection: Hualalal Road/Nani Kallua Drive l t
Date: 5/22/07-5/24/07 ~—c
——H Street: Nanl Kailua Drive
By: Js c — —
B —
Weather: Sunny A — v1 I r
LKJ
South
Street: Hualalal Road
TIME A B c D E F G H | J K L | Jota  Total
Mvmit Hour
3:00PM - 3:15PM 20 33 32 3 1 23 112 456
315PM - 3:30PM 19 26 30 1 5 20 101 474
3:30PM - 3145PM 24 24 43 5 2 26 124 508
3:45PM - 4:.00 PM 32 20 29 3 4 31 19 496
400PM - 415PM : 29 30 29 1 3 38 130 488
415PM - 4:30PM | - 28 24 40 5 4 34 135 474
4:30PM - 4:45PM | - 24 32 27 3 2 24 112 419
445PM - 5:00 PM 21 31 31 2 3 23 m 382
500PM - 515PM . 37 32 22 0 3 22 16
515PM - 530PM 19 19 22 2 0 18 80
530PM - 5:45PM 2] 23 19 0 1 1" 75
0.682 0.891 0.823 0.583 0.667 0.906 Peak Phf
4:30PM - Phf 0 14 102 7 8 87 919 0.903
5:30 PM
| 25 ] Norin
Street: Nani Kallua Drive
Peak Hour 0 01 4
RIGHT THRU LEFT
4:30 PM - || 0 RIGHT 102 109
5:30 PM THRU 0
0 LEFT LEFT 7
0 THRU
I 0 0 RIGHT 122
LEFT THRU RIGHT
0 87 8
IL_ios South %5 |
Street: Hudlalai Road

PARSONS
BRINCKERHOFF






Appendix B

Intersection Level of Service Definitions

PB Americas, Inc. B Nani Kailua Drive Extension
March 2009






Appendix B

Intersection Level of Service Definitions

The Highway Capacity Manual defines six Intersection Levels of Service (LOS), labeled A

through F, from free flow to congested conditions.

Levels of Service for signalized intersections is defined in terms of control delay, which is a

measure of driver discomfort, frustration, fuel consumption, and increased travel time. The
delay experienced by a motorist is made up of a number of factors that relate to control,
geometrics, traffic, and incidents. Total delay is the difference between the travel time
actually experienced and the reference travel time that would result during base conditions:
in the absence of traffic control, geometric delay, any incidents, and any other vehicles.
Specifically, LOS criteria for traffic signals are stated in terms of the average control delay
per vehicle, typically for a 15-minute analysis period. Delay is a complex measure and
depends on a number of variables, including the quality of progression, the cycle length, the

green ratio, and the v/c ratio for the lane group.

LEVEL-OF-SERVICE A: Low control delay, up to 10 s/veh. This LOS occurs when
progression is extremely favorable and most vehicles arrive during the green phase. Many

vehicles do not stop at all. Short cycle lengths may tend to contribute to low delay values.

LEVEL-OF-SERVICE B: Control delay greater than 10 and up to 20 s/veh. This level
generally occurs with good progression, short cycle lengths, or both. More vehicles stop

than with LOS A, causing higher levels of delay.

LEVEL-OF-SERVICE C: Control delay greater than 20 and up to 35 s/veh. These
higher delays may result from only fair progression, longer cycle lengths, or both. Individual
cycle failures may begin to appear at this level. Cycle failure occurs when a given green
phase does not serve queued vehicles, and overflows occur. The number of vehicles

stopping is significant at this level, though many still pass through the intersection without

stopping.


miyasaki
Rectangle


LEVEL-OF-SERVICE D: Control delay greater than 35 and up to 55 s/veh. At LOS D,
the influence of congestion becomes more noticeable. Longer delays may result from some
combination of unfavorable progression, long cycle lengths, and high v/c ratios. Many
vehicles stop, and the proportion of vehicles not stopping declines. Individual cycle failures

are noticeable.

LEVEL-OF-SERVICE E: Control delay greater than 55 and up to 80 s/veh. These high
delay values generally indicate poor progression, long cycle lengths, and high v/c ratios.

Individual cycle failures are frequent.

LEVEL-OF-SERVICE F: Control delay in excess of 80 s/veh. This level, considered
unacceptable to most drivers, often occurs with oversaturation, that is when arrival flow
rates exceed the capacity of lane groups. It may also occur at high v/c ratios with many
individual cycle failures. Poor progression and long cycle lengths may also contribute

significantly to high delay levels.

For unsignalized intersections, the Highway Capacity Manual evaluates gaps in the major

street traffic flow and calculates available gaps for left-turns across oncoming traffic and for

the left and right-turns onto the major roadway from the minor street. Average control delay,

based on these factors, is still used to define the levels of service.

LEVEL-OF-SERVICE A: Low control delay, up to 10 s/veh.

LEVEL-OF-SERVICE B: Control delay greater than 10 and up to 15 s/veh.

LEVEL-OF-SERVICE C: Control delay greater than 15 and up to 25 s/veh.

LEVEL-OF-SERVICE D: Control delay greater than 25 and up to 35 s/veh.

LEVEL-OF-SERVICE E: Control delay greater than 35 and up to 50 s/veh.

LEVEL-OF-SERVICE F: Control delay in excess of 50 s/veh.


miyasaki
Rectangle


Appendix C

Intersection Capacity Analysis Worksheets

PB Americas, Inc. C Nani Kailua Drive Extension
March 2009






ALL-WAY STOP CONTROL ANALYSIS

|General Information

Site Information

Analyst

lAgency/Co. PB Americas
|[Date Performed 5/22/2007-5/24/2007
[Analysis Time Period AM Peak Hour

Intersection

Alii/Hualalai

urisdiction

Hawaii County

nalysis Year

2007

Project ID Nani Kailua - Alii/Hualalai - AM Peak Hour

East/West Street: Hualalai Rd [North/South Street: ~ Alii Dr
Volume Adjustments and Site Characteristics B
Approach Eastbound Westbound
Movement L T R L T R
Volume (veh/h) 0 0 0 183 0 56
% Thrus Left Lane
JApproach Northbound Southbound
IMovement L T R L T R
Volume (veh/h) 0 404 191 41 201 0
% Thrus Left Lane
Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2
Configuration LR TR LT
PHF 0.90 0.90 0.90
Flow Rate (veh/h) 265 660 268
% Heavy Vehicles 0 0 0
No. Lanes 0 1 1 y 12 1
Geometry Group 1 1 1
Duration, T 0.25
Saturation Headway Adjustment Worksheet TS
Prop. Left-Turns 0.8 0.0 - 0.2
Prop. Right-Tums 02 0.3 0.0
Prop. Heavy Vehicle 0.0 0.0 Pron o +.0.0 :
hLT-ad] 0.2 0.2 0.2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 #0:6: -0.6 i -0.6
hHV-ad] 1.7 1.7 1.7 A7 1.7 1.7
hadj, computed 0.0 -0.2 A~ 0.0
Departure Headway and Service Time
' |nd, initial value (s) 3.20 3.20 3.20
, initial 0.24 0.59 0.24
hd, final value (s) 6.27 5.06 5.80
x, final value 0.46 0.93 0.43
Move-up time, m (s) 0 2. 2.0
Service Time,  (s) 4.3 3.1 3.8
Capacity and Level of Service
Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2
Capacity (veh/h) 515 708 518
Delay (s/veh) 14.54 40.40 13.12
LOS B E B
Approach: Delay (s/veh) 14.54 40.40 13.12
LOS B E B
Intersection Delay (siveh) 28.52
Intersection LOS D

Copyright © 2005 University of Florida, All Rights Reserved

HCS+™  version 5.21

Generated: 6/13/2007 3:44 PM




ALL-WAY STOP CONTROL ANALYSIS

|General Information

Site Information

{Anatyst Alii/Hualalai
|lAgency/Co. PB Americas Hawaii County
|Date Performed 5/22/2007-5/24/2007 2007
|Analysis Time Period |Mid Peak Hour
Project ID
East/West Street: Hualalai Rd [North/South Street:  Alii Dr
Volume Adjustments and Site Characteristics '
Approach Eastbound Westbound
Movement L T R L T R
Volume (veh/h) 0 0 0 196 0 73
%Thrus Left Lane
[Approach Northbound Southbound
Movement L T R L T R
Volume (veh/h) 0 308 161 61 238 0
%Thrus Left Lane
Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2
Configuration LR TR LT
PHF 0.90 0.90 0.90
Flow Rate (veh/h) 298 520 33171
% Heavy Vehicles 0 0 0
No. Lanes 0 1.0 1 - 1
Geometry Group 1 1 - 1
Duration, T 0.25 o
Saturation Headway Adjustment Worksheet IR
Prop. Left-Turns 0.7 0.0 0.2
. |Prop. Right-Turns 0.3 0.3 e 0.0
Prop. Heavy Vehicle 0.0 0.0 o - 0.0
hLT-adj 0.2 0.2 0.2 ;0.2 0.2 0.2
" |hRT-adj -0.6 -0.6 -0.6 --0.6. -0.6 -0.6
hHV-ad] 1.7 1.7 1.7 1.7~ 1.7 1.7
hadj, computed -0.0 -0.2 0.0
|[Departure Headway and Service Time
hd, initial value (s) 3.20 3.20 3.20
x, initial 0.26 0.46 0.29
hd, final value (s) 6.10 5.24 5.73
x, final value 0.50 0.76 0.53
Move-up time, m (s) 2.0 2.0 2.0
Service Time, t, (s) 4.1 3.2 3.7
|Capacity and Level of Service
Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2
Capacity (veh/h) 548 674 581
Delay (s/veh) 15.14 22.60 14.92
LOS C C B
Approach: Delay (s/veh) 15.14 22.60 14.92
LOS C C B
Intersection Delay (s/veh) 18.45
Intersection LOS C
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ALL-WAY STOP CONTROL ANALYSIS

|General Information

Site Information

iIAnaIyst S Intersection Alii/Hualalai
liAgencyiCo. PB Americas urisdiction Hawaii County
|[Date Performed 5/22/2007-5/24/2007 nalysis Year 2007

|Analysis Time Period PM Peak hour

Project ID Nani Kailua - Alii/Hualalai - PM Peak Hour

East/West Street: Hualalai Rd

|North/South Street: Alii Dr

Volume Adjustments and Site Characteristics

Approach Eastbound Westbound
IMovement L T R L T R
Volume (veh/h) 0 0 0 279 0 73
%Thrus Left Lane
Approach Northbound Southbound
IMovement L T R L T R
Volume (veh/h) 0 304 167 48 339 0
%Thrus Left Lane
Eastbound Westbound Northbound Southbound

L1 L2 L1 12 L1 L2 ] L2
Configuration LR TR LT
PHF v 0.90 0.90 0.90
Flow Rate (veh/h) 391 522 429
% Heavy Vehicles 0 0 0
No. Lanes 0 1 ' 1 1.
Geometry Group 1 1 N A 1
Duration, T 0.25 ]
Saturation Headway Adjustment Worksheet N
Prop. Left-Turns 0.8 0.0 0.1
Prop. Right-Turns 0.2 .04 4. 0.0
Prop. Heavy Vehicle 0.0 v 0.0 - 0.0
hLT-adj 0.2 0.2 . - 0.2 02 . 0.2 . 0.2
hRT-adj -0.6 -0.6 . -0.6 -0.6 -0.6 -0.6
hHV-ad] 1.7 1.7 1.7 1.7 1.7 - 1.7
hadj, computed 0.0 -0.2 0.0
|Departure Headway and Service Time
hd, initial value (s) 3.20 3.20 3.20
X, initial 0.35 0.46 0.38
hd, final value (s) 6.64 5.96 6.33
x, final value 0.72 0.86 0.75
{Move-up time, m (s) 0 2.0 2.0
Service Time, t, (s) 4.6 4.0 4.3
Capacity and Level of Service

Eastbound Westbound Northbound Southbound

L1 L2 L1 L2 L1 L2 L1 L2
Capacity (veh/h) 520 595 554
Delay (siveh) 24.93 35.54 26.25
LOS C E D
Approach: Delay (s/veh) 24.93 35.54 26.25

LOS C E D

|intersection Delay (siveh) 29.48
|lntersection LOS D
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TWO-WAY STOP CONTROL SUMMARY

|General Information Site Information

Analyst Intersection Alii/Kahakai
IAgency/Co. PB Americas Jurisdiction Hawaii County

Date Performed 5/22/2007-5/24/2007 Analysis Year 2007

Analysis Time Period AM Peak Hour

Project Description  Nani Kailua - AlilKahakai - AM Peak Hour

East/West Street: Kahakai Rd North/South Street: Alii Dr

Intersection Orientation:  North-South Study Period (hrs): 0.25

Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6

L T R L T R
Volume (veh/h) 6 604 15 10 287 31
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Im‘;&% Flow Rate, HFR 6 671 16 11 318 34
|Percent Heavy Vehicles 0 - — 0 - -
[Median Type Undivided
[RT Channelized 0 N 0
[Lanes 0 1 0 0 1 0
[Configuration . . LTR . ' : ~ " LTR L i ~
JUpstream Signal 0 / R | IR
[Minor Street Eastbound ° : : - Westbound
[Movement 7 . 8 9 - .10 RN 12
L ’ T R. L T R
Volume (veh/h) 12 7 0 12 . 2000 -8
Peak-Hour Factor, PHF 0.90 . 0.90 ) 0.90 ) 0.90 0.90: .. 0.90
II(-\Ilzlhlr/lg)Flow Rate, HFR 13 . 1 0 13 . | PR
[Percent Heavy Vehicles 0 0 0 0 L0
|Percent Grade (%) 0 0:
|Flared Approach N N.
Storage 0 0

RT Channelized 0 0
ILanes 0 1 0 0 1 0
[Configuration LTR LTR
IDeIay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound
|Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR

v (veh/h) 6 11 23 14
1C (m) (veh/n) 1218 916 253 199

v/C 0.00 0.01 0.09 0.07
|95% queue length 0.01 0.04 0.30 0.22
[Control Delay (s/veh) 8.0 9.0 20.6 24.5
|Los A A C C
Approach Delay (s/veh) -- - 20.6 24.5
Approach LOS - - C C
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst Intersection Alii/Kahakai
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 Analysis Year 2007
Analysis Time Period Mid Peak Hour
|Project Description  Nani Kailua - Alii/Kahakai - Mid Peak Hour
East/West Street: Kahakai Rd North/South Street: Alii Dr
Intersection Orientation:  North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
[Major Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 5 471 39 29 449 41
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
R‘;‘;}%F"’W Rate, HFR 5 523 43 32 498 5
[Percent Heavy Vehicles 0 - - 0 — -
[Median Type Undivided
[RT Channelized o 0 0
[Lanes 0 1 0 0 1 0
[Configuration LTR 1 LTR
|Upstream Signal “ .0 : 0 i
[Minor Street ' Eastbound ’ Westbound {
[Movement 7 . 8 9 10 11 12
: L . T R L T R
Volume (veh/h) : -9 . 1 - 1 16 3 v 22
|Peak-Hour Factor, PHF - 0.90 0.90 0.90 0.90 0.90 :. - 0.90
Il(-\llc;%% Flow R-ate, HFR 10 s ; 7 5 Py
Percent Heavy Vehicles 0 0 0 0 0 0
|Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
|RT Channelized 0 0
|Lanes 0 1 0 0 1 0
[Configuration LTR LTR
IDelay, Queue Length, and Level of Service '
Approach Northbound Southbound Westbound Eastbound
|Movement 1 4 7 8 9 10 11 12
|Lane Configuration LTR LTR LTR LTR
v (veh/h) 5 32 44 12
IC (m) (veh/h) 1036 1016 277 171
v/c 0.00 0.03 0.16 0.07
|95% queue length 0.01 0.10 0.56 0.22
|Control Delay (s/veh) 8.5 8.7 20.4 27.6
|Los A A C D
Approach Delay (s/veh) -~ - 20.4 27.6
Approach LOS - -- C D
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst Intersection Alii/Kahakai
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 IAnalysis Year 2007
Analysis Time Period PM Peak Hour
|Project Description  Nani Kailua - Ali/Kahakai - PM peak Hour
|[East/West Street: Kahakai Rd North/South Street:  Alii Dr
Intersection Orientation:  North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
JMajor Street Northbound Southbound
Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 2 465 40 10 287 31
|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
'(‘\'/‘;‘r’];% Flow Rate, HFR 2 516 44 11 318 34
[Percent Heavy Vehicles 0 -- - 0 - -
[Median Type Undivided
[RT Channelized 0 D 0"
[Lanes 0 1 0 0 1 0
- [configuration LTR - LTR o foe e
JUpstream Signal 0 1S e 05
_ [Minor Street : Eastbound - _inWestbound :
. IMovement 7 8 ‘ 9 10 D et 12
| L T R L | T R
Volume (veh/h) 8 1 3 22 ke 4 18
IPeak-Hour Factor, PHF 0.90 0.90 - 0.90 0.90 - 090 0.90
II(—\I/ZLFtlr/R/)Flow Rate, HFR 8 ] 3 24 | @ 20
[Percent Heavy Vehicles 0 0 0 0 -0 0
[Percent Grade (%) 0 0
[Flared Approach N N
Storage 0 0
|RT Channelized 0 0
|Lanes 0 1 0 0 1 0
|Configuration LTR LTR
|De|ay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LTR LTR LTR LTR
v (veh/h) 2 11 48 12
IC (m) (veh/h) 1218 1021 331 293
v/c 0.00 0.01 0.15 0.04
|95% queue length 0.00 0.03 0.50 0.13
[Control Delay (s/veh) 8.0 8.6 17.7 17.8
jLos A A C C
Approach Delay (s/veh) - - 17.7 17.8
Approach LOS -- - C C
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

JS

Intersection

Alii/Walua

Agency/Co.

PB Americas

Jurisdiction

Hawaii County

Date Performed

5/22/2007-5/24/2007

Analysis Year

2007

IAnalysis Time Period

AM Peak Hour

Project Description

Nani Kailua - AliilWalua - AM Peak Hour

East/West Street:

Walua Rd

North/South Street: Alii Dr

Intersection Orientation:

North-South

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street

Northbound

Southbound

IMovement

1 2

5 6

L T

4
L

T R

Volume (veh/h)

586

30

259

|Peak-Hour Factor, PHF

0.90 0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

0 651

33

287 0

[Percent Heavy Vehicles

- 0

[Median Type

Undivided

[RT Channelized

|Lanes

[Configuration

+ JUpstream Signal

0..

i 0 uar

e [Minor Street

Eastbound

."Westbound

IMovement

7 8

11 12

Volume (veh/h)

T R

IPeak-Hour Factor, PHF

= 0.90 . 0.90

|Hourly Flow Rate, HFR
(veh/h)

47

Percent Heavy Vehicles

[Percent Grade (%)

Flared Approach

Storage

Q20| © o

|RT Channelized

[Lanes

0

Q

(o]
-

[Configuration

IDeIay, Queue Length, and Level of Service

Approach

Northbound Southbound

Westbound

Eastbound

[Movement

1 4

7 8 9

10 11 12

[Lane Configuration

LT

r\
ey

v (veh/h)

33

IC (m) (veh/h)

939

260 470

v/c

0.04

0.03 0.10

95% queue length

0.11

0.09 0.33

|Control Delay (s/veh)

19.3 13.5

|Los

Approach Delay (s/veh)

14.3

Approach LOS

B
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst JS Intersection Alii/Walua
Agency/Co. PB Ametricas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 Analysis Year 2007

Analysis Time Period

IProject Description

Nani Kailua - AliilWalua - Mid Peak Hour

[East/West Street:  Walua Rd

North/South Street: Alii Dr

Intersection Orientation:  North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 453 5 43 405
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR
I weh /g’) 0 503 5 47 450 0
|Percent Heavy Vehicles 0 - - 0 - -
[Median Type Undivided
|RT Channelized 0 0
|Lanes 0 1 0 0 1 0
|Configuration , TR LT o
lUpstream Signal 0 0.
IMinor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 7 : 35
JPeak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 - 0.90
(I—\|/(;1E|]r/lr3]/)Flow Rate, HFR 0 0 0 0 38
[Percent Heavy Vehicles 0 -0 0 0 . 0
|Percent Grade (%) 0 0
|Flared Approach N N
Storage 0 0
|RT Channelized 0 0
|Lanes 0 0 0 1 0 1
|Configuration L R
lDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT L R
v (veh/h) 47 7 38
IC (m) (veh/h) 1067 243 570
v/c 0.04 0.03 0.07
95% queue length 0.14 0.09 0.21
|Control Delay (s/veh) 8.5 20.3 11.8
JLos A C B
Approach Delay (s/veh) - -- 13.1
Approach LOS - - B
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TWO-WAY STOP CONTROL SUMMARY

|General Information Site Information

Analyst JS Intersection Alii/lWalua
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 Analysis Year 2007

Analysis Time Period PM Peak Hour

IProject Description  Nani Kailua - AliyWalua - PM Peak Hour

East/West Street. Walua Rd North/South Street: Alii Dr

Intersection Orientation:  North-South Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

[Major Street Northbound Southbound
[Movement 1 2 3 4 5 6
T R L T R
\Volume (veh/h) 463 13 44 403
[Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
|'(’\’/‘;‘[f]r/'g’) Flow Rate, HFR 0 514 14 48 447 0
|Percent Heavy Vehicles 0 - - 0 - -
[Median Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
- [Configuration TR LT N
- [Upstream Signal 0 ' 0- =
- [Minor Street Eastbound *, Westbound :
[Movement 7 8 9 . 10 - 11 12
L T R L T R:
Volume (veh/h) 6 e 57.
IPeak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 . 0.90
II('\lIC;l}:I]I}%FlOW Rate, HFR 0 0 0 ] 0 63;
[Percent Heavy Vehicles 0 0 0 0 0:
[Percent Grade (%) 0 0 '
|Flared Approach N N
Storage 0 0
|RT Channelized 0 0
|Lanes 0 0 0 1 0 1
|Configuration R
IDelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT L R
v (veh/h) 48 6 63
IC (m) (veh/h) 1049 238 559
v/c 0.05 0.03 0.11
95% queue length 0.14 0.08 0.38
[Control Delay (s/veh) 8.6 20.5 12.3
|Los A C B
Approach Delay (s/veh) - - 13.0
Approach LOS -~ -- B
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TWO-WAY STOP CONTROL SUMMARY
|General Information Site Information
Analyst Intersection Alii/Lunapule
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 Analysis Year 2007
Analysis Time Period AM Peak Hour
|Project Description  Nani Kailua - Alii/Lunapule - AM Peak Hour
East/West Street: Lunapule Rd North/South Street: Alii Dr
Intersection Orientation:  North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
Movement 1 2 3 4 5 6
L T R L T R
\Volume (veh/h) 556 173 10 254
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 0 617 192 11 282 0
(veh/h)
|Percent Heavy Vehicles 0 -- -- 0 — -
[Median Type Undivided
|RT Channelized 0 . 0
[Lanes 0 1 0 0 1 0
[Configuration TR LT R ;
JUpstream Signal 0 0 ;
[Minor Street Eastbound - Westbound
[Movement 7 8 9 10 1 12
L T R L T R
Volume (veh/h) 75 ) 11
[Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
II(-\I/S;&L)]/) Flow Rate, HFR 0 0 0 83 0 12,
[Percent Heavy Vehicles 0 0 0 0 0 0-
[Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
|RT Channelized 0 0
[Lanes 0 0 0 0 0 0
[Configuration LR
IDeIay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
|Lane Configuration LT LR
v (veh/h) 11 95
IC (m) (veh/h) 825 276
v/c 0.01 0.34
95% queue length 0.04 1.48
|Control Delay (s/veh) 9.4 24.7
|LOS A C
Approach Delay (s/veh) -- - 24.7
Approach LOS -- -- C
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst

Intersection

Alii/Lunapule

Agency/Co.

PB Americas

Jurisdiction

Hawaii County

Date Performed

5/22/2007-5/24/2007

Analysis Year

2007

Analysis Time Period Mid Peak Hour
Project Description  Nani Kailua - Alii/Lunapule - Mid Peak Hour

|East/West Street: Lunapule Rd North/South Street: Alii Dr
Intersection Orientation:  North-South Study Period (hrs).  0.25

Vehicle Volumes and Adjustments

[Major Street Northbound Southbound

[Movement 1 2 3 4 5 6
T R L T R

Volume (veh/h) 409 110 25 357

|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR
Eah /h) 0 454 122 27 396 0

[Percent Heavy Vehicles 0 — - 0 - -
[Median Type Two Way Left Turn Lane
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
|Configuration TR LT o
JUpstream Signal 0 -0 Zn
Eastbound Westbound

[Minor Street
[Movement 10 11 12
T R

Volume (veh/h) 15 100
[Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90. . 0.90

Furly Flow Rate, HFR 0 16 111

~
0]
(o]

-
—
5y)
—

veh/h)

0

[Percent Heavy Vehicles 0 0
ﬁercent Grade (%) 0
N

0

Flared Approach
Storage

RT Channelized 0

|Lanes 0 0 0 0

@nfigura’tion LR

olzlofo] < |wv

()

(=]
(=}

Eelay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT LR
v (veh/h) : 27 127
IC (m) (veh/h) 1007 538
v/c 0.03 0.24
95% queue length 0.08 0.91
IControl Delay (s/veh) 8.7 13.7
|Los A B
Approach Delay (s/veh) -- - 13.7
Approach LOS -~ -- B
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst Intersection Alii/Lunapule
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 IAnalysis Year 2007

Analysis Time Period PM Peak Hour

|Project Description

Nani Kailua - Alii/Lunapule - PM Peak Hour

East/West Street:

Lunapule Rd

North/South Street:

Alii Dr

Intersection Orientation:

North-South

Study Period (hrs):

0.25

Vehicle Volumes and Adjustments

Major Street

Northbound

Southbound

IMovement

1 2

4

5

T

L

T

Volume (veh/h)

440

103

15

431

. JPeak-Hour Factor, PHF

0.90 0.90

0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

0 488

114

16

478

|Percent Heavy Vehicles

0

[Median Type

Undivided

[RT Channelized

|Lanes

-{Configuration

" |Upstream Signal

0

0

{Minor Street

Eastbound

- xt Westbound

Movement

10

12

¥ IS N

T

Volume (veh/h)

160

23

JPeak-Hour Factor, PHF

0.90

5 0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

177

25

|Percent Heavy Vehicles

|Percent Grade (%)

[Flared Approach

Storage

ofz|o|o] o |l

|RT Channelized

[Lanes

0

(W}

(=)

[Configuration

LR

[Delay, Queue Length, and Level of Service

Approach

Northbound

Southbound

Westbound

Eastbound

|[Movement

1 4

7 8

10 11

12

Lane Configuration

LT

LR

v (veh/h)

16

202

IC (m) (veh/h)

985

266

v/c

0.02

0.76

95% queue length

0.05

5.58

|Control Delay (s/veh)

51.3

lLos

F

Approach Delay (s/veh)

51.3

Approach LOS

F
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SHORT REPORT

General Information

Site Information

Analyst JW
Agency or Co. PBQD
Date Performed 5/30/2007
Time Period AM Peak

Intersection

Area Type
Jurisdiction
Analysis Year

Hualalai Road/Kuakini

Highway

All other areas
Hawaii County
2007

Volume and Timing Input

EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes 1 1 0 1 1 0 1 2 0 1 1 1
| Lane Group L TR L TR L TR L T R
Volume (vph) 177 35 27 39 56 239 40 | 468 40 203 |347 144
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0
PHF 0.90 |090 |090 |0.90 |0.90 |0.90 |0.90 |0.90 }0.90 |0.90 }0.90 |0.90
Pretimed/Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 20 2.0 20 20 20 20 20 2.0 20
Extension of Effective Green{ 2.0 2.0 20 20 20 2.0 2.0 20 2.0
Arrival Type 3 3 3 3 3 3 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Ped/Bike/RTOR Volume o | 0 0 0 0 0 0 o 0 0 0 0
Lane Width 12.0 | 120 12.0- ) 12.0 12.0 | 12.0 | 12.0 | 120 | 12.0
Parking/Grade/Parking N 0 N N 0 N N o N N 0 N
Parking/Hour
Bus Stops/Hour 0 0 0 0 0 0o | 0 0 0
Minimum Pedestrian Time 3.2 3.2 3.2 | 3.2 ’
Phasing EB Only EW Perm .08 04 Excl. Left NS Perm ... 07 08
Timing G= 70 G= 19.0 G= 00 _ G= 0.0 G= 9.0 G= 20'(.). . G= 00 G= 0.0.
Y=5 Y=5 Y=20 Y=0 Y=5 Y=5 Y=0 Y=0
Duration of Analysis (hrs) = 0.25 Cycle LengthC = 75.0
Lane Group Capacity, Control Delay, and LOS Determination IR
EB wB NB SB
Adjusted Flow Rate 197 69 43 328 44 564 226 |386 |160
Lane Group Capacity 332 734 343 1423 352 1953 375 |507 |431
v/c Ratio 0.59 10.09 0.13 10.78 0.13 0.59 0.60 [0.76 |0.37
Green Ratio 0.41 0.41 025 025 045 027 045 027 027
Uniform Delay d, 15.8 1134 21.6 26.0 13.1 |23.9 13.9 |25.3 |224
Delay Factor k 0.18 [0.11 0.11 10.32 0.11 |0.18 0.19 10.31 |0.11
Incremental Delay d, 28 | o1 02 |88 02 | 1.0 27 |67 |05
PF Factor 1.000 [1.000 1.000 |1.000 1.000 |1.000 1.000 |1.000 |1.000
Control Delay 18.6 | 13.5 21.8 |34.8 13.2 |24.9 16.6 |320 |229
Lane Group LOS B B C C B C B C C
Approach Delay 17.3 33.3 24.1 25.6
Approach LOS B C C C
Intersection Delay 25.5 Intersection LOS C
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SHORT REPORT
General Information Site Information
ﬁn:lrz/:t o Co L,Qg/QD Intersection ﬁggeﬂ:;}?oad/ Kualdni
Date Performed 5/30/2007 frea Typo Al olfior areas
Time Period  Midday Peak A‘;g?}?s'f;“\’;; o i Courty
Volume and Timing Input
EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes 1 1 0 1 1 0 1 2 0 1 1 1
Lane Group L TR L TR L TR L T R
Volume (vph) 174 42 34 54 54 192 36 |420 49 144 | 347 | 203
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0
PHF 0.90 |0.90 }0.90 |0.90 |0.90 |0.90 |0.90 |0.90 |0.90 }0.90 |0.90 |0.90
Pretimed/Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0
Extension of Effective Green| 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Arrival Type 3 3 3 3 3 3 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 3.0 ) 3.0 3.0 3.0
.| Ped/Bike/RTOR Volume 0 S0 0 -0 0 - 0 0 0.. |0 | 0 0 0.
" | Lane Width 120 | 120 12.0 | 12.0 120 | 12.0: |- i} 120 | 120 | 120
Parking/Grade/Parking N 0 N ‘N 0 N N O |"N- | N 0 N
Parking/Hour ) : . .
Bus Stops/Hour 0 0 0 .} 0 0 0 |- 0. 0 0
Minimum Pedestrian Time 3.2 ' 3.2 3.2 | 3.2
‘| Phasing EB Only EW Perm 03 04 Excl. Left NS Perm: |- 07 ° 08
Timing G= 70 G= 180 G=00 |G= G= 7.0 G= 23.0 ' .G = 0.0 G=
Y=5 Y=5 Y=10 Y = Y=5 Y= 5 Y= 0 Y =
Duration of Analysis (hrs) = 0.25 Cycle LengthC= 75.0
Lane Group Capacity, Control Delay, and LOS Determination -
EB WB NB SB
Adjusted Flow Rate 193 85 60 273 40 521 160 386 |226
Lane Group Capacity 360 |709 320 |403 355 |1092 386 |583 |495
v/c Ratio 0.54 10.12 0.19 10.68 0.11 1048 041 |0.66 |0.46
Green Ratio 0.40 10.40 024 10.24 0.47 10.31 0.47 10.31 }0.31
Uniform Delay d, 16.0 |14.2 22.7 |25.9 123 |21.1 124 (226 |21.0
Delay Factor k 0.14 |0.11 0.11 l0.25 011 {011 0.11 |0.24 |0.11
Incremental Delay d, 1.6 0.1 0.3 4.5 0.1 0.3 0.7 2.8 0.7
PF Factor 1.000 |1.000 1.000 |1.000 1.000 |1.000 1.000 |1.000 |1.000
Control Delay 17.5 |14.3 23.0 |30.4 124 |21.4 13.1 |254 |21.6
Lane Group LOS B B C C B C B C C
Approach Delay 16.5 29.0 20.8 21.8
Approach LOS B C C C
Intersection Delay 22.0 Intersection LOS C
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SHORT REPORT
General Information Site Information
ﬁn:ll}‘/st o Co ‘IJDVBYQD Intersection z%eivl.‘s/z‘/lgi/ﬁoad/ Kuakini
Date Performed 5/30/2007 frea Iype /il ofhor areas
Time Period PM Peak urlsdlgtlon Hawaii County
Analysis Year 2007
Volume and Timing Input
EB WB NB SB
LT TH RT LT TH RT LT TH RT LT TH RT
Number of Lanes 1 1 0 1 1 0 1 2 0 1 1 1
Lane Group L TR L R L TR L T R
Volume (vph) 186 40 51 44 55 177 36 |420 49 154 | 546 346
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0
PHF 090 |0.90 (090 |090 |0.90 |0.90 (090 |0.90 (0.90 |0.90 |0.90 |}0.90
Pretimed/Actuated (P/A) A A A A A A A A A A A A
Startup Lost Time 20 |20 20 |20 20 |20 20 |20 |20
Extension of Effective Green| 2.0 20 2.0 2.0 20 2.0 20 2.0 20
Arrival Type 3 3 3 3 3 3 3 3 3
Unit Extension 3.0 3.0 3.0 3.0 3.0 30 | 3.0 3.0 3.0
Ped/Bike/RTOR Volume 0 - 0 0 0 0. 0 0 0::8:i0 -] 0 .0 0
Lane Width 12.0 | 12.0 12.0 | 12.0 120 | 120 | - |120 | 120 | 120 7|
Parking/Grade/Parking N 0 N N | o N N o N "N 0 N |
Parking/Hour . B
Bus Stops/Hour 0 0 0 | o 0 o | .| o 0 0
Minimum Pedestrian Time 3.2 -] 32 32 |+ - 3.2
Phasing | EBOnly EW Perm 03 04 Excl. Left | NS Perm . {. 07 : 08
Timing - G= 7.0 G= 16.0 G= 0.0 G=" - |G= 4.0 G= 2_8.:0_ G= 0.0 G=
Y=5 Y=5 Y= 0 Y= Y=5 Y= 5 Y= 0 Y =
Duration. of Analysis (hrs) = 0.25 Cycle LengthC= 75.0
Lane Group Capacity, Control Delay, and LOS Determination ) :
EB wB NB SB
Adjusted Flow Rate 207 101 49 258 40 521 171|607 |384
Lane Group Capacity 337 |64 280 |359 197|192 382 |709 |603
v/c Ratio 061 |0.16 0.17 10.72 020 |0.39 045 10.86 |0.64
Green Ratio 037 0.37 021 |0.21 049 0.37 049 10.37 |0.37
Uniform Delay d, 174 156 24.1 |27.4 13.8 |17.3 11.2 |21.6 |19.3
Delay Factor k 020 Jo.11 0.11 10.28 0.11 |0.11 0.11 0.39 |0.22
Incremental Delay d, 3.3 0.1 0.3 6.8 0.5 0.2 0.8 10.1 22
PF Factor 1.000 |1.000 1.000 }1.000 1.000 }1.000 1.000 |1.000 }1.000
Control Delay 20.8 | 15.7 24.4 |34.2 144 {174 12.1 |31.8 |21.6
Lane Group LOS C B C C B B B C C
Approach Delay 19.1 32.7 17.2 255
Approach LOS B C B C
Intersection Delay 23.6 Intersection LOS C
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst JS Intersection Kuakini/CoconutGrove
Agency/Co. PB Americas Jurisdiction Hawaii County

Date Performed 5/22/2007-5/24/2007 Analysis Year 2007

Analysis Time Period AM Peak Hour

IProject Description

Nani Kailua - Kuakini/CoconutGrove - A

M Peak Hour

|[East/West Street: CoconutGrove

North/South Street: Kuakini Hwy

Intersection Orientation:

North-South

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

IMajor Street

Northbound

Southbound

IMovement

1

2

5

L

T

J|w
&

T

Volume (veh/h)

11

411

281

13

Peak-Hour Factor, PHF

0.90

0.90

0.90 0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

12

456

0 0

312

14

|Percent Heavy Vehicles

0

- 0

[Median Type

Undivided

|RT Channelized

|Lanes

[Configuration

LT

JUpstream Signal

0

-0

[Minor Street

Eastbound

Westbound

IMovement

EE

jo©
—

T

Volume (veh/h)

18

[Peak-Hour Factor, PHF

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

20

[Percent Heavy Vehicles

o
Q] = ol
S

{Percent Grade (%)

|Fiared Approach

* Storage

ol=lolo]l o lwl-

|RT Channelized

|Lanes

0

(=)

[Configuration

|De|ay, Queue Length, and Level of Service

Approach

Northbound

Southbound

Westbound

Eastbound

[Movement

1

4

7 8 9

10 11

12

|Lane Configuration

LT

LR

v (veh/h)

12

21

IC (m) (veh/h)

1245

363

v/c

0.01

0.06

[95% queue length

0.03

0.18

[Control Delay (s/veh)

15.5

[Los

C

Approach Delay (s/veh)

15.5

Approach LOS

C
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TWO-WAY STOP CONTROL SUMMARY

|General Information Site Information

Analyst JS Intersection Kuakini/CoconutGrove
Agency/Co. PB Americas Jurisdiction Hawaii County

Date Performed 5/22/2007-5/24/2007 IAnalysis Year 2007

Analysis Time Period Mid Peak Hour
|Project Description  Nani Kailua - Kuakini/CoconutGrove - Mid Peak Hour

East/West Street: CoconutGrove North/South Street:  Kuakini Hwy

Intersection Orientation:  North-South Study Period (hrs): 0.25

Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement i 2 3 4 5 6

L T R L T R
Volume (veh/h) 10 334 364 20
Peak-Hour Factor, PHFE 0.90 0.90 0.90 0.90 0.90 0.90
I'(j/‘;;‘]r/'ﬁ]’) Flow Rate, HFR 11 371 0 0 404 22
[Percent Heavy Vehicles 0 - -~ 0 - --
[Median Type Undivided
[RT Channelized 0 0
[Lanes 0 1 0 0 1 0
[Configuration LT , TR
JUpstream Signal 0 0 .
[Minor Street Eastbound . Westbound -
[Movement 7 8 9 10 11 12,
L T R L T R
Volume (veh/h) 10 24 '
|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
|I(—\l/c;trj]r/lr)]/) Flow Rate, HFR 11 0 26 0 0 0
|Percent Heavy Vehicles 0 0 0 0 0 0
|Percent Grade (%) 0 0
|Flared Approach N N
Storage 0 0

|RT Channelized 0 0
[Lanes 0 0 0 0 0 0
lConfiguration LR
[Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound
|[Movement 1 4 7 8 9 10 11 12
Lane Configuration LT LR

v (veh/h) 11 37

IC (m) (veh/h) 1144 514

v/c 0.01 0.07

95% queue length 0.03 0.23
|Control Delay (s/veh) 8.2 12.5

|Los A B
Approach Delay (s/veh) - - 12.5
Approach LOS - - B
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Information

Site Information

Analyst JS Intersection Kuakini/CoconutGrove
Agency/Co. PB Americas Jurisdiction Hawaiji County

Date Performed 5/22/2007-5/24/2007 Analysis Year 2007

Analysis Time Period PM Peak Hour

JProject Description

Nani Kailua - Kuakini/CoconutGrove - PM Peak Hour

|East/West Street: CoconutGrove

North/South Street: Kuakini Hwy

Intersection Orientation:  North-South Study Period (hrs). 0.25

Vehicle Volumes and Adjustments

[Major Street Northbound Southbound

[Movement 1 2 3 4 5 6
L T R L T R

Volume (veh/h) 18 360 524 40

[Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

(F\',‘;‘;&'g’) Flow Rate, HFR 20 400 0 0 582 44

[Percent Heavy Vehicles 0 -- - 0 - -

[Median Type Undivided

[RT Channelized 0 0

[Lanes 0 1 0 0 1 0

[Configuration LT ,-.r TR

|Upstream Signal 0 03« ’

[Minor Street I Eastbound Westbound

[Movement 7 8 9. 10 11 12
L T R L T R

Volume (veh/h) 38 28

|Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 - 0.90

low Rate, HFR

ey “ ° o ° 0 >

[Percent Heavy Vehicles 0 0 0 0 . 0 0

IPercent Grade (%) 0 0

|Flared Approach N N

Storage 0 0

|RT Channelized 0 0

fLanes 0 0 0 0 0 0

[Configuration LR

[Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound

fMovement 1 4 8 9 10 11 12

|Lane Configuration LT LR

v (veh/h) 20 73

IC (m) (veh/h) 965 319

v/C 0.02 0.23

|95% queue length 0.06 0.87

[Control Delay (s/veh) 8.8 19.6

|Los A C

Approach Delay (s/veh) - - 19.6

Approach LOS - - C
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TWO-WAY STOP CONTROL SUMMARY
IGeneral Information Site Information
Analyst JS Intersection Hualalai/Nani Kailua
Agency/Co. PB Americas Jurisdiction Hawaii County
Date Performed 5/22/2007-5/24/2007 Analysis Year 2007
Analysis Time Period AM Peak Hour
Project Description  Nani Kailua - Hualalai/Nani Kailua - AM Peak hour
East/West Street: Nani Kailua Dr North/South Street: Hualala Rd
Intersection Orientation:  North-South Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
T R L T R
Volume (veh/h) 64 43 19 173
IPeak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
(F\'/‘;f&'ﬁ’) Flow Rate, HFR 0 71 47 21 192 0
[Percent Heavy Vehicles 0 - - 0 - -
{Median Type Undivided
|RT Channelized 0 0
lLanes 0 1 0 1 1 0
|Configuration TR L T
JUpstream Signal 0 s .0
[Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 16 : 141
Peak-Hour Factor, PHF 0.90 0.90 .0.90 0.90 0.90 0.90
I|(_\i/oelrj1;]r¥) Flow Rate, H.FR 0 0 0 17 | 0 156
Percent Heavy Vehicles 0 0 0 0 0 0
[Percent Grade (%) 0 0
|Flared Approach N N
Storage 0 0
|RT Channelized 0
{Lanes 0 0 0 1 0 1
|Configuration L R
|Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
|[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L L R
v (veh/h) 21 17 156
IC (m) (veh/h) 1483 661 968
v/c 0.01 0.03 0.16
|95% queue length 0.04 0.08 0.57
[Control Delay (s/veh) 7.5 10.6 9.4
LOS A B A
Approach Delay (s/veh) -- -~ 9.5
Approach LOS -- -- A
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TWO-WAY STOP CONTROL SUMMARY

|General Information

Site Information

Analyst

JS

Intersection

Hualalai/Nani Kailua

Agency/Co.

PB Americas

Jurisdiction

Hawaii County

Date Performed

5/22/2007-5/24/2007

Analysis Year

2007

Analysis Time Period

Mid Peak Hour

IProject Description

Nani Kailua - Hualalai/Nani Kailua - Mid

Peak - Existing

East/West Street:

Nani Kailua Dr

North/South Street:

Hualala Rd

Intersection Orientation:

North-South

Study Period (hrs):

0.25

Vehicle Volumes and Adjustments

|Major Street

Northbound

Southbound

IMovement

1

2

N

5

T

T

Volume (veh/h)

75

43

84

89

JPeak-Hour Factor, PHF

0.90

0.90

0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

83

47

93

98

|Percent Heavy Vehicles

[Median Type

Undivided

|RT Channelized

lLanes

1

[Configuration

~l—=

T

|Upstream Signal

0

0

[Minor Street

Eastbound

Westbound

IMovement

N

11

12

T

Volume (veh/h)

128

[Peak-Hour Factor, PHF

~0.90

0.90

0.90

Hourly Flow Rate, HF
(veh/h) :

142

|Percent Heavy Vehicles

|Percent Grade (%)

Flared Approach

Storage

QDIZIQID] © o

|RT Channelized

[Lanes

0

(=

S

[Configuration

[Delay, Queue Length, and Level of Service

Approach

Northbound

Southbound

Westbound

Eastbound

{Movement

1

4

8

10

11

12

|Lane Configuration

L

-~

v (veh/h)

93

142

IC (m) (veh/h)

1468

579

954

v/c

0.06

0.01

0.15

95% queue length

0.20

0.03

0.52

|Control Delay (s/veh)

11.3

9.4

lLos

Approach Delay (s/veh)

9.5

Approach LOS

A
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TWO-WAY STOP CONTROL SUMMARY

Site Information
Intersection
Jurisdiction

Analysis Year

General Information
Analyst

Agency/Co.

Date Performed

JS
PB Americas
5/22/2007-5/24/2007

Hualalai/Nani Kailua
Hawaii County
2007

Analysis Time Period

PM Peak Hour

IProject Description

Nani Kailua - Hualalai/NaniKailua - PM Peak hour

|[East/West Street:  Nani Kailua Dr

North/South Street:

Hualala Rd

Intersection Orientation:

North-South

Study Period (hrs):

0.25

Vehicle Volumes and Adjustments

IMajor Street

Northbound

Southbound

IMovement

1

2

5

L

T

T

Volume (veh/h)

87

114

101

IPeak-Hour Factor, PHF

0.90

0.90

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

96

126

112

|Percent Heavy Vehicles

0

[Median Type

Undivided

[RT Channelized

[Lanes

1

. [Configuration

T

JUpstream Signal

0

0

~ [Minor Street

Eastbound

Westbound

IMovement

11

12

T

Volume (veh/h)

102

|Peak-Hour Factor, PHF

0.90

0.90

Hourly Flow Rate, HFR
(veh/h)

113

[Percent Heavy Vehicles

 [Percent Grade (%)

|Flared Approach

Storage

Q2] O |

|RT Channelized

|Lanes

0

[Configuration

Delay, Queue Length, and Level of Service

Approach

Northbound

Southbound

Westbound

Eastbound

|[Movement

1

4

8

10

11

12

|Lane Configuration

L

~

v (veh/h)

126

113

1IC (m) (veh/h)

1500

513

961

v/c

0.08

0.01

0.12

[95% queue length

0.27

0.04

0.40

|Control Delay (s/veh)

12.1

9.2

Los

Approach Delay (s/veh)

9.4

Approach LOS

A
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Appendix D

SimTraffic Simulation Summaries

PB Americas, Inc. D Nani Kailua Drive Extension
March 2009






SimTraffic Simulation Summary 2020 No Build PM
Baseline 9/5/2007

Summary of All Intervals

StartTlme 1155 11:55 11:55 1155

End Time 1215. 1215 1215 1215

Total Time (min) 20 20 20 20

Time Recorded (min) 15 B 15 15

#ofintervals 22 2 2

4 of Resorded Intls - PR LT R R
Vehs Entered 1037 1030 g0 1013

Vbt g g g T T e e e
StarngVehs 219 218 222 2

EndingVehs ~ 52 - 508 418 40
Denied Entry Before 1 0 0 o '
Doniod Eniry A R O e T

Travel Distance (m) 978 1000 978 985
T Tma )T e TR CEs ek
Total Delay (hr) 418 509 412 466

Totd Stops | e e s iew

Fuel Used (gal) 42.2 43.7 41.0 42.3

Interval #O lnformatlon Seedlng

Total Time (min) _ R .
Volumes adjusted by Growth Factors.

No data recorded this interval. )
Interval #1 Informatlon Recordmg

Start Time 1200 0

End Time 1215

Total Time (min) 15

Volumes adjusted by Growth Factors.

Vehs Entered
VehsExited . . .
Startmg Vehs

Endmg Vehs RIS
Denied Entry Before o

Denied Entry After.
Travel Distance (mi)
Travel Time (hr)-
Total Delay (hr)

Total Stops

Fuel Used (gal)

SimTraffic Report
Page 1



SimTraffic Performance Report 2020 No Build PM
Baseline 9/5/2007

2: Alii Drive 1 & Kahakai Road Performance by movement

Travel Dlst(ml) 00 269
Avg'Speed(mph) - 2. o1

%ofvblume ~
Denied Entry Before
Denied Entry After

CooNO Do IO

SimTraffic Report
Page 2



SimTraffic Performance Report 2020 No Build PM
Baseline 9/5/2007

4: Hualalai Road & Kuakini Highway Performance by movement

Total Delay () 01 00 00 07 05 18 09 02 01 13 10
Delay/Veh(s) 206 - 159 6.2 -~ 718 760 2506 204  98. 229 281 817
ToalStops 18 8 11 o4 % 29 113 11 23 184 47
Travel Dist (mi) - 35 17 25 207 153 20 125 - 40 44 3BT 105
Travel Time(hr) 03 01 01 24 16 12 17 14 03 03 28 15
Avg Speed (mph) 12 14 18 14 13 138 1. 10 15 15 43 -7
FuelUsed(ga) ~ 02 01 01 13 08 06 04 05 01 02 14 05
HC Emissions (g T B E - R e R | A R A
COEmissions(g) 66 28 & 25 80 92 28 67 18 30 282 125
NOxEmissions(g) . 5 -2 10 8 10 .1 . 2 -8 2 .4 3 15
VehiclesEntered 24 11 17 66 40 3 31 57 6 21 77 51
Vehicles Exted ~~ ~ 24 11 16 56 34 .0 23 -.16..-155 B4 19 166 - 43
Hourly ExitRate 9 44 64 224 136 92 64 620 256 76 664 172
Input Volume 184 104 - 115 287 143 1357123 <609 277 85 692 222
% of Volume 52 4 &6 78 9 68 52 102 92 8 9% ”
Denied Entry Before 0o 0 0 ¢ o 0 0. 0 0- 0 0 0
Denied Entry After 0 0 0 0 0 0 1 3 2 0 0 0

4: Hualalai Road & Kuakini Highway Performance by movement

Total Delay(hr) 76
Delay/Veh(s) 48 . e
Travel Dist (mi) 1478 : : I
Travel Time () @38
AvgSpeed (mph) 11 -

Fuel Used (gal) 62

CO Emissions ( M
NOx Emissions (g) 138

Vehicles Entered 691
Vehicles Exited * -

Hourly Exit Rate
Input Volume "
%of Volume
Denied Entry Before -
Denied Entry After

9
)

SimTraffic Report
Page 3



SimTraffic Performance Report 2020 No Build PM
Baseline 9/5/2007

11: Hualalai Road & Nani Kailua Road Performance by movement

2 o [ e LF: 3
TotalDelay() 02 01 00 00 00 01 04

Delay / Veh (s) 100 71 23 26
TotalStops 21 4 0 0
TravelDist(mi) -~ 330 191. 233 13
Travel Tme (o) 16 09 10 01
AvgSpeed (mph) = . . 21 . 22 24 24
FuelUsed(ga) 14 08 07 00
HCEmissions(@) = .~ 9 =~ 8 8 0
COEmissions(g) 228 101 77
NOxEmissions ()~~~ 32 13 1
VehiclesEntered 58 36 47
VehidesExted 80 % 47
Hourly ExitRate 240 144 188
Input Volume 267 199 186
%ofVolume 80 72 101
Denied Entry Before o 0 0
Denied Entry After 0 0 0

3]
- oo
o &

62
Y
o290

18
18 487

DL T
CL 822

- G e
292 959
9% 90
0 0
0 0

o0& O N,
e ne X
oD o N

> -
COo O ®NWWO A

o sl ¢
CONNR SO 0O,
)
~
o

12: Hualalai Road & Alii Drive 1 Performance by movement

RATEI

Movement i fieii ' B S
TotalDelay (hbry 565 00 07 13_
Delay/Veh(s) 2744 527 2395 3853
TolStops 721 41 18
Travel Dist (mi) M1 01 15 6.9
TravelTme(w) 59 00 08 18
AvgSpeed(mph) . 2~ 5 2 4
Fuel Used (gal) 17 00 02 0.5
HC Emissions (g) 6. 0. 2 0
COEmissions(¢) 209 1 46 43
NOxEmissions(g) 21 . 0 4 '~ 4 48"
VehicesEntered 80 1 12 17

Vehicles Exited = )
Hourly Exit Rate _
lnputVolume
% of Volume
Denled Entry Before
Denied Entry After

0
é‘é’é
NEaH]
R

AN

SimTraffic Report
Page 4



SimTraffic Performance Report 2020 No Build PM
Baseline 9/5/2007

18: Kuakini Highway & Coconut Grove Access Performance by movement

Movemen ‘ Bl S \E "
Total Delay (hr) 00 01 01 00 00 00 02
Delay/Veh(s) 63 = 14. 12 16.1 03 96 16
Total Stops 3 10 40 6
TravelDist(mi) -~ 19 859 481 04 01 06 1386
Travel Time (hr) 0128 15 01 01 00 01 44
Avg Speed (mph) 29 3B 32 6 10 8 8 .
Fuel Used (gal) 0.0 24 18 .00 00 00 43
HCEmissions (g) .~ 0 A " B SR
CO Emissions (g) 5 413 88 28 2 i 19 1301
N e R B

5

6

Hourly Exit Rate 16 8% %40 32 24 - M2 28 1948
nputvolme T s esd 1054 40 38 3 25 o085
% of Volume 89 104 89 80 63 92 100 95

Denied Entry Befors o o0 o o o o o0 o

Denied Entry After 0 0 0 0 0 0 0 0

19: Alii Drive 1 & Walua Road Performance by movement

Moven

Total Delay (hr)
Delay / Veh (s)
Total Stops

Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)
HCEmissions ()
COEmissions (g)

NOx Emissions (g) . =
Vefiicles Entered _ _
Vehicles Exted -~ - 14
Hourly Exit Rate
Input Volume
Denied Entry Before - .00 - 0.0 0 00w 0 0
Denied Entry After

SimTraffic Report
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SimTraffic Performance Report 2020 No Build PM
Baseline 9/5/2007

Total Network Performance

otal Delay (hr)
Delay:/ Veh (s) - !
Total Stops 1669
O By " i g e
Travel Time (hr) 88.6

AvgSpeed(mph) LT T A

Fuel Used (gal) 42.3
HCEmissions(g) - . - .. 290
COEmissions (g)
O e e e

90

Vehicles Entered
Vehicles Exited .o
Hourly ExitRate

%of Volume )
Denied Entry After 6 "

SimTraffic Report
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Arterial Level of Service 2020 No Build PM
Baseline 9/5/2007

Arterial Level of Service: NB Alii Drive 1

BrossiStie
WaluaRoad =~ R R 258 04
Coconut Grove Access ' o 2 1135 1616 02
T 72 toead ¢ ettt S IR
Total 601.4 779.9 1.0

N [N NGrocs

Arterial Level of Service: SB Alii Drive 1

KahaksiRoad = =
WaluaRoad . B8 02
Total 135 4343 05 14

SimTraffic Report
Page 7



Queuing and Blocking Report 2020 No Build PM
Baseline 9/5/2007

Intersection: 2: Alii Drive 1 & Kahakai Road

MoV NB
Directions Served ~ LTR  LTR LT LR

Maximum Queue (ft) 956 78 36 98

Average Queue (ff) 540 30 5 4

95th Queue (f) - 1248 123 27 1m0
LnkDistance (f) 941 1639 464 417
Upstream Blk Time (%) 23 o ’

Queuing Penalty (ve) 187

Storage Bay Dist (ft)’

Storage Blk Time (%)

Queuing Penalty (veh) " i

Intersection: 4: Hualalai Road & Kuakini Highway

Movemente & : § &
Directions Served L 7R L TR L T W T T L T TR
Maximum Queue (f) 73108 164 637 135 384 346 55 40 118 408 4%
Average Queue (ft) 46 46 127 222 84 194 163 & 0 50 187 223
95th Queue (ft) 70 9% 192 810 170 410 312 59 O 120 382 407
Link Distance (f) 747 Lo sst o o7t 11200 1120
Upstream Blk Time (%) O LS A
Queuing Penalty (veh) 4 1
Storage Bay Dist (f) 10 140 0 120
Storage Blk Time (%) , 0 2. 2% 48 2 B oA

Queuing Penalty (veh) 1 6 78 M5 2 0 18

Intersection: 11: Hualalai Road & Nani Kailua Road

Movemen SEBiES
Directions Served o L L R -
Maximum Queve (/) = . 61 8 74

Average Queve (f) 34 28

9thQueue (f) . 77 M TL
Link Distance (fl) oo 162 se2

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist () . 100 4
Storage Blk Time (%)
Queuing Penalty (veh) - - e

SimTraffic Report
Page 8



Queuing and Blocking Report 2020 No Build PM
Baseline 9/5/2007

Intersection: 12: Hualalai Road & Alii Drive 1

Movemel
Directions Served LR

Maximum Queue (f) 764 1755 1661 .
Average Queue (ff) 694 1085 1468
95th Queue (ft) 880 1947 1999:
Link Distance (ff) 747 2568 1639
Upstream Blk Time (%) 36 S 42
Queuing Penalty (veh) 174 311
Storage Bay Dist (ft) o o
Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 18: Kuakini Highway & Coconut Grove Access

li)ifé&ions Served ~LT LR

Maximum Queue (ft) . 4 56 =
AverageQueue @/ 12 37

95th Queue (f) 8 T4

Link Distance (ft) 2004 417‘

Upstream Blk Time ) , .
Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queumg Penalty (veh)

Intersection: 19: Alii Drive 1 & Walua Road

Directions Served R LT L R

Maximum Queue (ft) _ 1856 321 18 217 : :
Average Queue () - 313 101 3 83

95thQueve (f) -~ 1200 303 20 176 . .

Link Distance (ft) 2228 94 1558

Upstream Blk Time (%)~~~ = o en SR

Queuing Penalty (veh)

Storage Bay Dist (ff) -+

Storage Blk Time (%)

Queuing Penalty (veh) o
Network Summary

Network wide Queuing Penalty: 973 . .

SimTraffic Report
Page 9



Actuated Signals, Observed Splits 2020 No Build PM
Baseline 9/5/2007

Intersection: 4: Hualalai Road & Kuakini Highway

Movement( s) Served

Maximim Green.(s) - .= 40 21
M|mmum Green( ) ... 40 40 40 40 40 40
Avg Green() 42

57

Cycles 1@ Mmlmum %) - - 43 .
Cycles Maxed Out (%) ]

Number of Complete Cyel:es 14

SimTraffic Report
Page 10



SimTraffic Simulation Summary No Build AM
Baseline 9/13/2007

Summary of All Intervals

Start Time 11:50 11:50 11:50 11:50
End Time = 245 4215 0 245 1215
Total Time (min) 25 25 25 25
Time Recorded (min) %5 . 16 15 - 15
# of Intervals
# of Recorded Intvls -~
Vehs Entered
Vehs Exited
Starting Vehs
Ending Vehs " .. o
Denied Entry Before

Denied Entry After . &
Travel Distance (mi)
Travel Time (hr) =
Total Delay {hr)
Total Stops - - .
Fuel Used (gal)

Interval #0 Information Seedmg

StartTime ... . . . 1150
End Time o 1200
Total Time (min) =~ v " 0 A0 T

Volumes adjusted by Growth Factors.
No data recorded this interval. : .

Interval #1 Information Recording

Start Time = & . . L o A2
End Time
Total Time (min) - -

Volumes adjusted by Growth Factors »

Vehs Entered
Vehs Exited
Startlng Vehs
Ending Vehs
Denied Entry Beforev o
Denied Entry After. : - -
Travel Distance (rai)

Travel Time (hr).© -~

Total Dela_y (hr)

Total Stops -~

Fuel Used (gal)

SimTraffic Report
Page 1



SimTraffic Performance Report No Build AM
Baseline 9/13/2007

2: Kahakai Road & Alii Drive 1 Performance by movement

M

Total Delay (hr)

Delay / Veh (s)

Total Stops

Travel Dist (mi)

Travel Time (hr)

Avg Speed (mph)

Fuel Used (gal)

HC Emissions (g) .~ "=
CO Emissions (g)

NOx Emissions (g). -
Vehicles Entered
Vehicles Exited . = .0
Hourly Exit Rate
Input Volume * .~
% of Volume

Denied Entry Before © . *.. -
Denied Entry After

3: Hualalai Road & Alii Drive 1 Performance by movement

Total Delay( 1
Delay / Veh (s)
Total Stops
Travel Dist (mi) -
Travel Time (hr)
Avg Speed (mph): -
Fuel Used (gal)
HC Emlssmns (a)
CO Emissions @
NOXx Emissions:(g) - -
Vehicles Entered
Vehlcles EX|ted
Hourly Exit Rate S
Input Volume "
% of Volume
Denied Entry Before - - ~.*"
Denied Entry After -

vv

SimTraffic Report
Page 2



SimTraffic Performance Report No Build AM
Baseline 9/13/12007

4: Hualalai Road & Kuakini Highway Performance by movement

Total Delay (hr)

Delay / Veh (s)-

Total Stops

Travel Dist (mi) : -

Travel Time (hr)

Avg Speed (mph)

Fuel Used (gal)

HC Emissions (g) -~

CO Emissions (g)

NOx Emissions (g) .~ * =%+~
Vehicles Entered

Vehicles Exited

Hourly Exit Rate

Input Volume = = =+ © i o
% of Volume
Denied Entry Before: = ..
Denied Entry After

4: Hualalai Road & Kuakini Highway Performance by movement

Total Delay (hr)
Delay / Veh (s).
Total Stops
Travel Dist (mi), ..

Travel Time (hr)
Avg Speed (mph) : -
Fuel Used (gal)

HC Emissions (g)- ==~ . %

CO Emissions (g)

NOx Emissions (g). -+ = -
Vehicles Entered
Vehicles Exited - 7~
Hourly ExitRate
Input Volume:=." - . .

% of Volume
Denied Entry Before
Denied Entry After

SimTraffic Report
Page 3



SimTraffic Performance Report No Build AM
Baseline 9/13/2007

11: Hualalai Road & Nani Kailua Road Performance by movement

Total Delay (hr)
Delay / Veh (s)
Total Stops

Travel Dist (mi)
Travel Time (hr)

Avg Speed (mph)
Fuel Used (gal)
HC Emissions (g
CO Emissions (g
NOx Emissions (g)
Vehicles Entered
Hourly Exit Rate
Input Volume = o5 4200 283000 65 43 0 18
% of Volume 150
Denied Entry Before = - 0o 05 Qe 00 0 0
Denied Entry After 0

N

18: Coconut Grove Access & Kuakini Highway Performance by movement

Rovement:!

Total Delay (h_r)_
Delay / Veh (s) - -
Total Stops
Travel Dist (mi) .
Travel Tme(h) 01 00
Avg Speed:(mph): - e o8 H(
Fuel Used (gal)
HC Emissions (g) "
CO Emissions (g)
NOXx Emissions (g
Vehicles Entere
Vehicles Exit
Hourly ExitRate
Input Volume -+~
% of Volume
Denied Entry Before -
Denied Entry After

SimTraffic Report
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SimTraffic Performance Report No Build AM
Baseline 9/13/2007

19: Alii Drive 1 & Walua Road Performance by movement

Total Delay (hr)
Delay / Veh (s) .

Total Stops

Travel Dist (mi) = -
Travel Time (hr)

Avg Speed (mph): &
Fuel Used (gal) .
HC Emissions (g) .~ 1
CO Emissions (g)

NOx Emissions (g) " . -
Vehicles Entered
Vehicles Exited = - -+
Hourly Exit Rate
Input Volume
% of Volume
Denied Entry Before -~ ..~
Denied Entry After

Total Network Performance

Total Delay (hr)
Delay /Veh (s): -
Total Stops o
Travel Dist (mi): 7~
Travel Time (r).
Avg Speed (mph);
Fuel Used (gal)
HC Emissions (
CO Emissions (g)

NOx Emissions (g

Hourly Exit Rate
Input Volume
% of Volume
Denied Entry Before: .. =%
Denied Entry After

SimTraffic Report
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Arterial Level of Service No Build AM
Baseline - 9/13/2007

Arterial Level of Service: NB Alii Drive 1

Walua Road oo - 19 50 .- --596 - . 05 - 28
Coconut Grove Access 2 3.1 43.0 0.2 14
Hualalai Road C Ao 3 {4330 RU0203 0 0 03 - L5
Total 151.5 322.9 0.9 11

Arterial Level of Service: SB Alii Drive 1

kel
Kahakai Road.. -
Walua Road

SimTraffic Report
Page 6



Queuing and Blocking Report No Build AM
Baseline 9/13/2007

Intersection: 2: Kahakai Road & Alii Drive 1

Directions Served LT LTR LTR LTR
Maximum Queue (ft) 45 25 L5950
Average Queue (ft) 14 11 17 17
95th Queue (ft) 4 3. .5 52
Link Distance (ft) 457 512 794 1588
Upstream Blk Time (%)~~~ .= =5 il 0
Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh) "~

Intersection: 3: Hualalai Road & Alii Drive 1

Directions Served LR TR
Maximum Queue (f)) ~ .- 224 . 1331

Average Queue (ft) v 13 896 3
95th Queue (ft) .. E214 . 1488 . 1.
Link Distance (ft) o721 1888
Upstream Blk Time (%) =+ © 17
Queuing Penalty (veh) . 6
Storage Bay Dist (ffy ~ . i s
Storage Blk Time (%)

Queuing Penalty (veh) - "

Intersection: 4: Hualalai Road & Kuakini Highway

.
Directions Served
Maximum Queue (ft):: .
Average Queus (ft)

95th Queue (ft) - -

Link Distance (ft)
Upstream Blk Time (%) -
Queuing Penalty (veh)

Storage Bay Dist (ft) - -

Storage Blk Time (%)

Queuing Penalty (veh) . i

SimTraffic Report
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Queuing and Blocking Report No Build AM
Baseline 9/13/2007

Intersection: 11: Hualalai Road & Nani Kailua Road

Blrectlons Served h L |

Maximum Queue (ft) .38
Average Queue (ft) 7

95th Queue (ft) |

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (fty =~ " 100 "¢
Storage Bk Time (%)

Queuing Penalty (veh). == -~ -

Movement

Directions Served LR LT
Maximum Queue (ff) . . 45 38 24
Average Queue (ft) A 5 3
95th Queue (ft) -~ - . B3e 31T 2900
Link Distance (ft) 912 2804 2804
Upstream Bk Time (%) oo . o i
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)

Queuing Penalty (veh) -

Intersection: 19: Alii Drive 1 & Walua Road

Directions Served _
Maximum Queue (ft) -«
Average Queue (ff)
95th Queue (ft) ...
Link Distance (ft) N
Upstream Blk Time (%) -
Queuing Penalty (veh)

Storage Bay Dist (ft) *
Storage Blk Time (%)

Queuing Penalty (veh) -

Network Summary
Network wide Queuing Penalty: 67

SimTraffic Report
Page 8



Actuated Signals, Observed Splits No Build AM
Baseline 9/13/2007

Intersection: 4: Hualalai Road & Kuakini Highway

@ DG o R :”l,;» b, 3 SN i i i
Movement(s) Served SBL NBSB WBL EBWB NBL NBSB EBL EBWB
Makimum Green (s) 110 360 2100 210 110 . 360 - 21.0. 210
Minimum Green (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall None -~ Min None Nore :None - Min ~None None

Avg. Green (s) 100 410 163 218 83 434 160 195
g/CRato -~ ©.0007 . 045- 014 021 005 - 047--015 019 o
Cycles Skipped (%) 33 0 22 10 40 0 11 10

Cycles @Minimum (%) 0 .~ 0 0 "0 ¥ 0 00 0

Cycles Maxed Out (%)
Cycles with Peds (%)

Contreller Summal
Average Cycle Length (s): 91.7 -
Number of Complete Cycles : 9

SimTraffic Report
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SimTraffic Simulation Summary | 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Summary of All Intervals

Start Time , 1185
EndTime -~ - 1215
Total Time (min) 20
Time Recorded (min) 15 .
# of Recorded Intvls 1
VehsEntered %49
Vehs Exited - -~ - .. 833 "o

Sterting Vens 18

EndngVehs ~ %o 309
Denied Entry Before 0 0
Denied Entry After -0 07

Travel Distance (mi) 1236

Travel Time(hr) ~ .-~ 641 - 630 602
Total Delay (r) 207 192 166 188

Total Stops - 1490 - 1338 1397 . 1407

Fuel Used (gal) 43.2 43.1 42.5 42.9

Interval #0 Information Seeding
Start Time oL 1ss
EndTime 1200
Total Time (min) 5
Volumes adjusted by Growth Factors.

No data recorded this interval,

Interval #1 Information Recording
Start Time 200
EndTime 1215

Total Time(min) . . 15
Volumes adjusted by Growth Factors.

VehsExed o 83
Starting Vehs -~ 193
EndingVehs -~ . 309 -
Denied Entry Before 0 O
Dened Enty Afer 0. 07
Travel Distence (mi) 1236
Travel Time () . 641 .
Total Delay (hr) - 20.7
TotalStops "~ . 1480
Fuel Used (gal) 43.2

2020 Build PM SimTraffic Report
JN Page 1



SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

2: Alii Drive 1 & Kahakai Road Performance by movement

Movement A NBES
TolDelay(h) 00 01 00 00 01 00 O
Delay/Veh(s)y -~ 36 20 - 15. 75 . 38 .33 201
ToalSps 0 0 0 4 1 0 2
Travel Dist (mi) - 02 77 05 - 22 332 19 01
Travel Tme(w) 00 03 00 01 12 01 00

Avg Speed (mph) 17 2. 1823 21+ 2% 3

FuelUsed(ga) 00 04 0.0 0.1 1.2 0.1 0.0

HC Emissions (g
CO Emissions (g

NoxEmissons (]
Vehicles Entered
Vehicles Exited =~ -
Hourly ExitRate
Input Volume -
Denied Entry Before

Denied Entry After

R L
A )
2o 42 385

) 0
;
2

36 20 8
g

0

0

0

D g e
05 %0 74 84 80
0 0 0 0 0
0 0 0 0 0

—
o

I
OO SN wiw oW
o
o
>
w
[op]
[}
oo

3: Hualalai Road & Alii Drive 1 Performance by movement

Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
FuelUsed(gal) ¢
HC Emissions (g
COEmissions(@) 46
NOxEmissions(g) .~
Vehides Entered _

Vehicles Exited
Hourly ExitRate 124 L ONO e e
InputVolume T 41183 697 424 409 92 1188
%ofVoume M2 @ 8 79 75 100 8
Denied EntryBefore 0 07 0 0 0 9 o oo
Denied Entry After 0 0 0 0 0 0 0

1551 1390
32 343
84 1046

B

92

~

-~

2020 Build PM SimTraffic Report
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SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

4: Hualalai Road & Kuakini Highway Performance by movement

Total Delay(h) N 01 00 00 04 00 01 00 05 01 01 0.6 0.1
Delay/Veh(s) -~ - 168 ° 98 67 230 138 91 138 105 .43 180 120 94
TotalStops % 2 10 712 & 7 15 10 5
Travel Dist (miy ' 29 - 05 19 162 - 08 . .99 30 . 32 410 53
Travel Time (o)~~~ 02 00 01 20 03 08 01 23 03
AvgSpeed(mph) - 13 15 16 .19 21 . 21 n 18 18
Fuel Used (gal) ) B L L 05 00 04 .14 02
HCEmissions(g) =~ 2 0 2 S 3 [
COEmissions (g) ST 4 326 8 s B B
NOxEmissions(g) . =~ 7. 1 . 6-. 49 AL 3% -4
Vehicles Ent.efe,d 4 1B S22 18 15 196 2%
Vehicles Exited = =~ -~ 21 4 43 B BE 5 70193 025
HourlyExitRate 84 16 52 % 4 82 7712100
Input Volume - - 92 A7~ 52. 287 42 185 41 - 701 277 - 85 803 . 11t
%of Volume o9 %4 10 83 105 82 27 97 110 80 %6 90
Denied Entry Before =~ 0 0 0 0 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 ] Q 0 0 0 0 0 Q 0

4: Hualalai Road & Kuakini Highway Performance by movement

NoVemen it Al
Total Delay (hr) 2.1

Delay/Veh(s) . 118
Total Stops D i
Travel Dist (mi) - 1266
Travel Time (hr) 74 -

AvgSpeed mph) 17

FuelUsed(ga) 43 =
HC Emissions (g) 38

COEmissions (g) 931
NOx Emissions (g) . 129
Vehicles Entered‘ _‘_‘646
Vehicles Exited 641
Hourly ExitRate 2564
Input Volume 2643

Denied EntryBefore 0. o0 “
Denied Entry After 0

2020 Build PM SimTraffic Report
- JN Page 3



SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

9: Nani Kailua Road & Alii Drive 1 Performance by movement

Total Delay (hr)
Delay/Veh(s) -

Total Stops =~
Travel-Dist (mi)
TavlTme(h) 04
Avg Speed(mph) -~ - 10
Fuel Used (gal)

HC Emissions (g)
CO issions (g)

Hourly Exit Rate 208
inputVelime. 220
%ofVoume 9
Denied EntryBefore 0
Denied Entry After 0

: o
coo o oo o

2020 Build PM SimTraffic Report
JN Page 4



SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

10: Nani Kailua Road & Kuakini Highway Performance by movement

Total Delay (hr) . 62 01 00 00 02 00 01 07 00 00 ,
Delay/Veh(s) = -~ . 155 152 - 64 1.0 273 124 414 17 114 - . 143

TotalStops 38 14 & 1 2 2 1 8 0 0 116
Travel Dist (mi) 19 08 05 04 84 05 67139 10 01 692
Travel Time(or) 03 ~ 01 00 00 05 00 03 46 00 00 30
Avg Speed (mph) - 707 0 2t 16 18 2. 30 28 26 23
Fuel Used (gal) ... 0t 00 00 00 03 00 02 38 00 00 24
HC Emissions (g 3 6o 0. 0 0 1 0 1 -3 " 0. {

CO Emissions (g .. M8 3
NOx Emissions(g) - = 2. 10
Vehicles Entered 44 19 12
VehiclesExited -~ . 43 18 A3
Hourly ExitRate 172 72 48
Input Volume .- . 177 88 44 -
%ofvoume 9 8 109
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

D
o e

) 1007 23
226 :
20 47
920
9

0

0

}

000
St
9
0
0

o T
codoaaao w,

- : ‘
O OO UERNI O W,
(€]
(o2

oo Sigis SNiShN,
CooMo Do

10: Nani Kailua Road & Kuakini Highway Performance by movement

o

Total Delay () 23
Delay / Veh (s) 14.3

Total Stops 38
Travel Dist(mi) 2406
Travel Time (hr) 9.6

Avg Speed (mph) 25

FuelUsed (gal) 74
HC Emissions ( ' 77

9

COEmissions(g) 2108
NOx Emissions (g) - 24 '

Vehicles Entered . %8
Vehicles Exited -~ . .. 891 -
Hourly ExitRate 2364
InputVolume = © -+ 2383 R S
%ofVoume 99
Denied Entry Before - . 0~ :
Denied Entry After 0

2020 Build PM SimTraffic Report
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SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

11: Nani Kailua Drive & Hualalai Road Performance by movement

Total Delay (hr)

Delay/Veh (s) .- o
Total Stops 0
TravelDist(m) - - 0.
Travel Time (hr) 00

Avg Speed (mph) -~ 22 19
FuelUsed(ga) 00

%ofVolume
Denied Entry Before
Denied Entry After

HC Emissions @)~ 0 oMo
CO Emissions (g) 0
NOx Emissions (g) 0
Vehicleskntered 0
Vehicles Exited= -~~~ . - 0 -
Hourly Exit Rate _ _ 0
nputVoume 5

0

0

0

11: Nani Kailua Drive & Hualalai Road Performance by movement

Movement i e

Total Delay (hr) 05

Delay/Veh(s) T4 - 8
Total Stops 1o

TravelDist(mi) 1016 -

Travel Timetr) 47

Avg Speed (mph) 2

FuelUsed (gal)
HCEmissions (g) .
COEmissions (g)

NOx Emissions (g). -
Vehicles Entered

Vehicles Exited -
Hourly Exit Rate
Input Volume -
% of Volume
Denied Entry Before
Denied Entry After

2020 Build PM SimTraffic Report
JIN Page 6



SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

18: Nani Kailua Road & Coconut Grove Access Performance by movement

Total Delay (hr) 00 00 00 00 00 01
Delay/Veh(s) - ~ - ..~ 04 . 10 - 08 . 85 03 14
Total Stops | 0 0 0 13 0 13
Travel Dist (mi) - B 40 28 05 14 02 89
TravelTme (hr) 02 02 00 01 00 05
Avg Speed (mph) . . 19 . 17 15 15 200 17
Fuel Used (gal) .02 0z 00 01 00 05
HCEmissions(g) . =~ 2 3 1 0 0 T
COEmissions(g) 9 9 ~ 1§ 30 8 250
NOxEmissons(g) 10 A1 2 2 1 %
Vehicles Entered .. 8 88 12 13 3 189
Ve g T e T i 3 1
Hourly ExitRate 248 272 48 48 = 12 628
InputVolume . 242 294 58 66 17 677
%of Volume B L 83 oo 9
Denied Entry Before 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0

19: Alii Drive 1 & Walua Road Performance by movement

Delay/Ven(s) 47 57 163 67 657
Total Stops o 0
Travel Dist (mi) 78.9
Travel Time(hr) 29
Avg Speed (mph)
FuelUsed (gal) 22
HCEmissions (g) - 22
COEmissions{g) 370
NOx Emissions (9). .-
Vehicles Entered
Vehicles Exited
Hourly Exit Rate
Input Volume .
%of Volume -
Denied EntryBefore 0 0
Denied Entry After 0

o o
OO W0 . N:NIO N

2020 Build PM SimTraffic Report
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SimTraffic Performance Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Total Network Performance

Delay ] Veh(
TotalStops
Travel Dist(mi) =~ - .
Travel Time (hr)

3‘(mph=)v5:; LT e

)

gal

Hourly ExitRate
hputVlame . T
% of Volume
Denied Eniry Befors T g
Denied Entry After

2020 Build PM SimTraffic Report
JN Page 8



Arterial Level of Service 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Arterial Level of Service: NB Alii Drive 1

Walia Road .
Nani Kailua Road
Coconut Grove Access
Hualalai Road

To

Arterial Level of Service: SE Alii Drive 1

Kahakai Road
NaniKailuaRoad -

g

2020 Build PM SimTraffic Report
JN Page 9



Queuing and Blocking Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Intersection: 2: Alii Drive 1 & Kahakai Road

Wicve . Bh
Directions Served R LTR T
Maximum Queve (ffy -~~~ 9 27 28 = 42
Average Queue (ff) 1 A S

95th Queue (ft) o M .28 27 - 45 N
LinkDistance (f) 23 1861 88 508
Upstream Blk Time (%) -~~~ o o
Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Bk Time (%)

Queuing Penalty-(veh) - - - -~

Intersection: 3: Hualalai Road & Alii Drive 1

Directions Served LR LT TR

Maximum Queue (ff) 117 1043 1140

Average Quewe () 73 629 615
95th Queue (ft) _ 121 1145 110
Link Distance (f) 694 2488 1661

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: Hualalai Road & Kuakini Highway

Directions Served L
Maximum Queue (ft) 68

Average Queue (ft) 36

L TR L T TR L T TR
146 93 42 118 . 157 B3 . 157 196
Avera o - 100 31 18 67 99 31 105 131
95th Queue(®) €8 47 162 102 - 46 116 161 . b7 162 203 .
Link Distance (f) 693 2840 255 255 1113 1113

Upstoam BETme 06 B T B ST L f

Queuing Penalty (veh) ' S
Stoage Bay Dt (). 00 D e T gy

- B

Storage Blk Time (%) 0 T A U

Quieuing Penalty (veh)

2020 Build PM SimTraffic Report
JN Page 10



Queuing and Blocking Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Intersection: 9: Nani Kailua Road & Alii Drive 1

Directions Served » L R _
Maximum Queue (ft) =~ 13 31 285
Average Queue (ft) 82 23 150
95th Queue (ft) S 130 45+ - 277
Link Distance (ft) 294 437
Upstream Bk Time (%)<~~~ -~
Queuing Penalty (veh)
Storage Bay Dist(ft) -~ 150 ~ - - - - 50. -

Storage Blk Time (%) 0 5 6

Queuing Penalty (veh) .~~~ 0 .o 240 4T

Intersection: 10: Nani Kailua Road & Kuakini Highway

Directions Served L TR ~ L TR L T TR
Maximum Queve (f) -~ 105 126 9 90 59 162 174
Average Queue (ff) 68 56 3 52 29 & 108
95th Queue (fi) oo M mee e 92 59 136 160 .

C125 188

S - 160 . Loe2 22 j
Link Distance (f) 158 1686 3584 %584 1564 1564
Upstream Bk Tme (%) 0 0. R I
Queuing Penalty (veh) 0 1

Storage Bay Dist (f) B T - | R

Storage Blk Time (%) 00 0 8

Queuing Penalty (veh) 0 0 0 & 6 -

Ol i

Intersection: 11: Nani Kailua Drive & Hualalai Road

) e EB e WBI e WB i
Directions Served TR L TR L L
Maximum Queue (ff) . =~ 56 28 86 49 19 .
Average Queue (ft) 2 7 55 17 4
%t Queve (f) .. . 85 260 96 41 18 oo
Link Distance (ft)

QueungPenalty(ven)

Storage Bk Time(%) 1 0 7 0
Queuing Penalty (veh) . .-~ -0 . 0 .- -0~ - Q- o

2020 Build PM SimTraffic Report
JN Page 11



Queuing and Blocking Report 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Intersection: 18: Nani Kailua Road & Coconut Grove Access

L

Maximum Queue (f) - 41 T
Average Queue (ft) 27

95th Queue (ff) = - - 44 -

Link Distance (f) 503
Upstream Blk Time (%) =~ oo :
Queuing Penalty (veh)
Storage Bay Dist (ff) - ... ..
Storage Blk Time (%)
Queuing Penalty (veh) - -

Intersection: 19: Alii Drive 1 & Walua Road

Maximum Queve (f) 316 35
Average Queue (ff) 132 11 30
95th Queve (f) 304
Link Distance (f) 437 2084
Upstream Blk Time (%) '
Queuing Penalty (veh)
Storage Bay Dist (ft)

Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 76 -~ = - .

2020 Build PM SimTraffic Report
JN : Page 12



Actuated Signals, Observed Splits 2020 Build PM Avg 15 min By Mvmt
Build 9/21/12007

Intersection: 4: Hualalai Road & Kuakini Highway

Movement(s) Served  SBL

5 CNBL NBSB WAL
Maximum Green (s) = . 40 40 200002800
Minimum Green (s) - 40 40 40 40
Recall - ’. None- ~“None - - Min . None
P 40 24 169
g/C Ratio - 0.03 002 046 032 -
Cycles Skipped (%) 69 Moo 0
Cycles @ Minimum (%)~ 31 - - 290 0 0
CydesMaxed Out(%) 31 7124 29 @ AU
Oyt peas ) 0 00T 0o oo

EBhtrollersumma !
Average Cycle Length (s): 52.5
Number of Complete Cycles : 16

Intersection: 9: Nani Kailua Road & Alii Drive 1

Movement( s)Served ~ NBT SBTL WBL

Maximum Green (s) 260 260 160

_anmum Green(s) . 40 40 .4:0

Recall Min  Min None |

Avg. Green(s) 401 401 116

g/CRatio 067 067 019 )
Cycles Skipped (%) L o

Cycles @ Minimum-(%) 0. 0 0 e

CydesMaxed Out(%) 43 43 20
Cycles with Peds (%)
Gontolienoummany.
Average Cycle Length (s): 59:6 -
Number of Complete Cycles 1%

2020 Build PM SimTraffic Report
JN Page 13



Actuated Signals, Observed Splits 2020 Build PM Avg 15 min By Mvmt
Build 9/21/2007

Intersection: 10: Nani Kailua Road & Kuakini Highway

Maximtim: Green (s)
Mlnlmum Green (s)
Recall ..~ .=

Lygie
Number of Complete Cycles :15

2020 Build PM SimTraffic Report
JN Page 14



SimTraffic Simulation Summary Build AM By Mvmt
Baseline 9/21/2007

Summary of All Intervals

RUpNGmbe i

StartTime  11:50 11:50 1150 1150

End Time , . 1215 1215 1216 121156

Tow Tme(nin) 25 25 % %

Time Recorded (min) ' 15 15 - 15 .15

doflmenas 2 2 2 2

# of Recorded Intvls R B 1

VehsEnered 88 8% 803 828

Vehs Exited 85 841 799 83

SertngVehs & 2te 0 1er

Ending Vel SRR ¥ IR P I (< e
Denied EntryBefore 10 0 0

Dened EntyAter 4 o o T o oo
TravelDistance (m) 1051 086 035 067

Travel Tme(hr) = 506 517 483 50.2
Total Delay (r) 68 . &7 6.2 - 85

Total Stops ) 98 1001 937 967

Fuel Used {gal) 35.0 35.6 33.6 34.7

Interval #0 Information Seeding

Start Time S 11500
End Time - 12.00

Total Time (min) 10
Volumes adjusted by Growth Factors.

No data recorded this interval.

Interval #1 Information Recording

Start Time ) 12:00

End Time 1215
Totel Time(min) 15
Volumes adjusted by Growth Factors.

R Niimbe
VehsEntered
VehsExited
Strng Vehs . W29 10 o 187
EndingVehs - - 210 - 214 A74 97
Denied Entry Before o0 0 0
Denied Entry After 10 0 0
TravelDistence (mi) 1051 1088 1035 1087
Travel Tme (W) = - 506 517 . 483 502 .
Total Delay (hr) ' } 6.6 6.7 6.2 6.5

TotalStops - 98- 1001 %7 - g7 ..
Fuel Used (gal) 35.0 35.6 33.6 34.7

SimTraffic Report
Page 1



SimTraffic Performance Report

Baseline

Build AM By Mvmt
9/21/2007

2: Alii Drive 1 & Kahakai Road Performance by movement

ovem
Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)

HC Emissions ()
)

CO Emissions (

NOx Emissions (g)- ~ -~

Vehicles Entered

Vehicles Exited -~
Hourly ExitRate

Input Volume

% of Volume )
Denied Entry Before-
Denied Entry After

3: Hualalai Road & Alii Drive 1 Performance by movement

- .
— N H
O OB NN OO

0.0

12

4
77
0.6

%
03

2

536

< hae
ot
0

0

50
132

105

2
120
0

0

0.1

45

4
23.4
1.7

S
09
o
144
o

69

B
288
282

102
0"
0

59

1

S 23

0.2

S

47

70

7

7
28
v
0 .
0 .

0

RER

00
00

o
o w;

COWN A~ aADO

87

C OB NN OO

2 310

Co S AWD -

TAL3

Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)
HC Emissions (g)

CO Emissions {g)

NOxEmissions (@) - 3. 3 1 28

Vehicles Entered

Vehies Exited T 4g T

Hourly Exit Rate
Input Volume.
% of Volume

Deried EntyBefors 0

Denied Entry After

SimTraffic Report




SimTraffic Performance Report Build AM By Mvmt
Baseline 9/21/2007

4: Hualalai Road & Kuakini Highway Performance by movement

MoVementan

TotalDelay() 01 00 00 01 00 01 00 08
Delay/Veh(s) - 189 136 ~ 71 198. 168 86 111 .96 -
Total Stops o192 5 20 5 25 10 106
Travel Dist (mi) 31 04 - 09 1t 32 159 07 125
Travel Time (hr) .63 00 01 06 02 08 01 11
AvgSpeed (mph) - 12 13 16 19 19 20 11 12
FuelUsed(ga) 02 00 00 04 01 05 00 05
HC Emissions (9) = ot 0. 02 130 3
COEmissions (g) % 4 1 80 23 8 3 8
NOx Emissions (g). e R O B T IR Ss SUER
VehiclesEntered 28 3 6 27 7 3 #1220 42 30

Ve Exted T R ET a e A e g g
Hourly ExtRate 88 12 24 104 ~ 24 140 44 884 168 116
Input Volume , 8- 11 .34 113 38 - 135 38 97 158 115 707
%ofvolume .~ 100 109 71 92 €3 104 M6 96 106 101

Denied Entry Before 0 0 0 0 00 0 00 0
Denied Entry After 0 0 0 0 0 0 0 0 0 0

166
2%
62
02

4: Hualalai Road & Kuakini Highway Performance by movement

Moverentisi
Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph)
Fuel Used (gal)
HC Emissions (g)
CO Emissions (g)
NOx Emissions (g). . . _
Vehicles Entered :
Vehicles Exited . 594
Hourly ExitRate 2
Input Volume: __~ .
%ofVolume
Denied Entry Before -0
Denied Entry After

SimTraffic Report
Page 3



SimTraffic Performance Report Build AM By Mvmt
Baseline 9/21/2007

9: Nani Kailua Road & Alii Drive 1 Performance by movement

PLALLATARIS R Tl (e
Total Delay (hr) 02 00 02 00 00 01 06
Delay / Veh (s) 152 - 84 49 31 133 - 46 - 66
Total Stops 3% 10 42 17 27 134
Travel Dist (mi) ©32 09 128 33 05 41 248
Travel Time (hr) 03 01 10 03 01 04 21
Avg Speed (mph). 10 1270 13 .13 8 1 12
Fuel Used (gal) 01 00 05 01 00 0.2 0.9
HC Emissions (g) 0 0 2 1. 0 1. 4
CO Emissions (g) 147 58 % 2 29 127
NOxEmissions(@) ~ 2 -1 7 2 0. 4 15
Vehicles Entered 47 18 120 32 9 299
VehiclesExited = -~ - 47 .13 125 -~ 32 & . 76 301
Hourly Exit Rate o188 %2 500 128 82 304 - 1204
Input Volume 160 - 53 498 10 . 37 292 1150 -
% of Volume 118 98 100 116 86 104 105
Denied Entry Before 0 o o0 0o 0 o 0
Denied Entry After 0 0 0 0 0 0 0

10: Nani Kailua Road & Kuakini Highway Performance by movement

Total Delay (hr) 02 01 00 00
Delay / Veh (s) 273 147 38

Total Stops ' 27
Travel Dist (mi) 12 05
Travel Time(hr) 03 0
AvgSpeed (mph) 5 7
FulUsed (ga) 01 00
HC Emissions (g) S o
CO Emissions (g) 9

NOxEmissions(g) . 1 1. .0
Vehicles Entered 28 12

VehiclesExited” - - 28 138 4.
Hourly ExtRate 112
lnputVolume -~ 119
%ofVolume 94 127 267
Denied EntryBefore 0. 0 . 0.
Denied Entry After 0

. 1996
139 /2003
94 06 100

00 0
0 0 0

o ooino oo~

SimTraffic Report
Page 4



SimTraffic Performance Report Build AM By Mvmt
Baseline 9/21/2007

11: Nani Kailua Drive & Hualalai Road Performance by movement

g

Total Delay (hr)
Delay / Veh (s)

Total Stops

Travel Dist (mi)

Travel Time (hr)

Avg Speed (mph)

Fuel Used (gal)

HC Emissions (@)
COEmissions (g)
NOx Emissions (g) ‘
Vehicles Enered
Vehicles Exited

Hourly Exit Rate

Input Volume

% of Volume S
Denied Entry Before

Denied Entry After

o
o
o
o

00 00
1 3 0 2 0 0

00 00 00
66 95 88 3
5 14 32
36 14 38
02 01 02 04
o2 2 200
o0t 00 01 02
2 0. 02
8 4 12 42
5 15 3 9 64
R R S (B S S
4 20 56 1 36 248
e BT e
(126 125 108 100 102
0 0 0 0 0
0 0 0 0 0

00 01
77 64

e

— 00
1O
O o
~N. O

o
N
(]
~

51327
02 15
2 2

(32}
w
(&)1

O
02 02
B A
01 02

o
o
o O
Ov
o
o
(an)
o

N
O.—
O o ¢
o N
.o‘[\):
o
Edll Y
W

[<=]
o
()
no

2 23 10 12 36
o 1o
6 M0 1
S S
L2454
109 89 102
000
0 0 0

o oS g haia o N
N
=

3\IE‘_\f . ": N . v"'-__
0oL D ENNO RO

o .
CoOdULE OO

11: Nani Kailua Drive & Hualalai Road Performance by movement

Ty

Movementii
Total Delay (hr)
Delay / Veh (s)
Total Stops
Travel Dist (mi)
Travel Time (hr)
Avg Speed (mph).
FuelUsed (gal)

HC Emissions (g)
COEmissions (g)
NOx Emissions (g)
Vehicles Entered
Vefides Exfed " 163
Hourly ExitRate

Input Volume '
%ofVoume 104
Denied Entry Before 0 e

Denied Entry After

SimTraffic Report
Page 5



SimTraffic Performance Report Build AM By Mvmt
Baseline 9/21/2007

18: Nani Kailua Road & Coconut Grove Access Performance by movement

Total Delay (hr) 00 00 00 00 00 00
Delay/Veh(s) ~ = 03 09 06 58 04 09
Total Stops 0 0 0 8 0 6
TravelDist(mi) -~ - . 25 25 03 06 02 61
Travel Time (hr) B 0.1 0.1 00 00 00 03
AvgSpeed(mph) - .- 19 18 15 16 19 18
Fuel Used (gal) - 0.1 0.2 0.0 0.0 0.0 0.4

HC Emissions (g -2 0. 0. . 0 4

COEmissions(@) 61 78 6 15 9 164
NOxEmissions(g) ~ =~ 6~ 7. 1.t 1. 167

Vehicles Entered ... 4 %9 8 6 4
Vehicles Exited 39 59 8. 6 - 4 16 - -
Hourly ExitRate 1% 236 32 24 16 464

Input Volume -~ - 147- 213 24 19 11 414

% of Volume 106 111 133 126 145 112

Denied Entry Before 0 0o 0 0 0 0.

Denied Entry After 0 0 0 0 0 0

—

19: Alii Drive 1 & Walua Road Performance by movement

Total Delay (hr)
Delay / Veh (s) 4T
Total Stops - 0
Travel Dist (mi) - 736
Travel Time (hr).. 27 00
Avg Speed (mph) .8

FuelUsed(gal) = 20
HC Emissions (g) o 15
COEmissions(g) 278
NOxEmissions (9) . . .~ .. 42 ..
VehiclesEntered 137
Vehicles Exited =~ - . 137
Hourly ExitRate =~~~ 548
Input Volume - -~ . . 548 .-
% of Volume o.M
Denied Entry Before . 0
Denied Entry After 0

4

932
2'7 -

o

Lo : , &2

SimTraffic Report
Page 6



SimTraffic Performance Report Build AM By Mvmt
Baseline 9/21/2007

Total Network Performance

Total Delay () 85
Delay/Veh(s) v LR : O 284
Total Stops 967

Travel Dist (mi) 10574
TravelTime (o) 5.2
AvgSpeed(mph). - o o L2t
ety § 5 T gy .
CO Emissions (g) 7369
NOxEmissions (g) 0w
VehiclesEntered 828
VehiclesExited . 823
Hourly ExtRate %% o
s BBt~ e R e
Denied Entry After 0

SimTraffic Report
Page 7



Arterial Level of Service Build AM By Mvmt
Baseline 9/21/2007

Arterial Level of Service: NB Alii Drive 1

& 6 i
Waltia Road "+~ -
NeniKailuaRoad
Coconut Grove Access -+ -
Hualalai Road

Total o

.| ro o !

Arterial Level of Service: SE Alii Drive 1

Walua Road- LT S 19 i i
Total

SimTraffic Report
Page 8



Queuing and Blocking Report Build AM By Mvmt
Baseline 9/21/2007

Intersection: 2: Alii Drive 1 & Kahakai Road

oy :
Directions Served ~ LTR LTR LT LR

Maximum Queue () =~~~ 78 81 = 19 . 47

Average Queue (ft) 13 6% 8 2

95th Queue (ft) 66 83 28 46 .
Link Distance (f) 234 1861 88 sof
Upstream Bk Time (%) o N
Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh) .-~

Intersection: 3: Hualalai Road & Alii Drive 1

Directions Served LR LT TR =

Maximum Queue (ff) 81 187 318 ' )
Average Queue () 43 94 200

95th Queve (f) 82 179 306

Link Distance (ft) =~ 694 2488 1661

Upstream Bl Time (%) o o

Queuing Penality (veh) -

Storage Bay Dist (ft)

Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: Hualalai Road & Kuakini Highway

g

Moveme :
Directions Served

Maximum Queue (ft) 76 32 60 - 58 50 141 158 87 151 180

Average Queue (ft) ‘ 42 15 33 33 17 91 M7 45 70 92

o5th Queve(ft) 75 387 69 . 65 . 45 163 166 88 137 186 .o
Link Distance (fy 693 o 2803 255 255 1113 1113

T T A L
Queuing Penalty (veh) o N . e

StorageBayDist(ft) .~ . 100 140 . - 110 - 12007

Storage Bk Time (%) 0 2

Queuing Penalty. (veh)

SimTraffic Report
Page 9



Queuing and Blocking Report Build AM By Mvmt
Baseline _ 9/21/2007

Intersection: 9: Nani Kailua Road & Alii Drive 1

Moveme : . iS
Directions Served L LT
Maximum Queue (ft) oM 13 73133
Average Queue (ft) 75 26 79
95th Queue (ft) - 127 69 137
LinkDistence (f) 204 4 234
Upstream Blk Time (%) E . ‘
Queuing Penalty (veh) - o
Storage Bay Dist(ff). = 150 h 50

Storage Blk Time (%) B R TR |
Queuing Penalty (veh) .~ 0~ .. 7

Intersection: 10: Nani Kailua Road & Kuakini Highway

ol

Directions Served L ® L T® L T TW® T T

Maximum Queve (f) 8 48 9 64 29 102 106 63 104 :
Average Queue (ft) 8 31 2 42 M2 39 59 30 0 55-

95th Queue (ft) 055 12 66 3 9% 109 72 102 -

LinkDistance (f) 188 1676 3584 3584 1564 1564

Upstream Blk Time (%)

Queuing Penalty (veh) .

Storage BayDist(f) . 175 125 s
Storage Blk Time (%) S SN
Queuing Penalty (veh)

Intersection: 11: Nani Kailua Drive & Hualalai Road

TR L TR
a 200 44

Directions Served
Maximum Queue (ft)

L L

9 5 21 i
Average Queue (ft) 1 10 11 27 0 7
95th Queue (ft) 8 37 .2 49 0 - 25 T

Upstream Bl Time (%) =~
Queuing Penalty (veh)

UnkDistance () 1676 1344

Storage Bay Dist(f) -~ 50 . 80 50 50 -

Storage Bk Time (%) 0 (N
Queuing Penaity (veh) : 0. - : N

SimTraffic Report
Page 10



Queuing and Blocking Report Build AM By Mvmt
Baseline 9/21/2007

Intersection: 18: Nani Kailua Road & Coconut Grove Access

VioVemen
Directions Served oL
Maximum Queue (ft) , 3.
Average Queue (ff) 13

95th Queue (ft) - 3
Link Distance (f)

Upstream Blk Time (%)

Queuing Penalty (veh)
Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh) -

Intersection: 19; Alii Drive 1 & Walua Road

Directions Served
Maximum Queue (ft) _
Average Queue (ft)
95th Queue (ft) v 227
Link Distance (ft) 437
Upstream Blk Time (%)

Queuing Penalty (veh)

StorageBayDist(fy 50 )
Storage Blk Time (%) .0 9 )

Queuing Penalty (veh) 0 1

Network Summary
Network wide Quang Perayr

SimTraffic Report
Page 11



Actuated Signals, Observed Splits Build AM By Mvmt
Baseline 9/21/2007

Intersection: 4: Hualalai Road & Kuakini Highway

Movement( ) Served SBL NBSB EBTL NBL NBSB WBTL
Maximum Green (s) 40 210 230 40 210 230 -
Minimum Gr_een(,) 40 40 40 40 40 40

Recall - None  Min. None None M None
Avg.Green(s) 41 231 122 49 282 122
g/C Ratio 005 047 025 002 058 025
Cycles Skipped (%) % 0 0o & 0 0
Cycles @Minimum(%) - 65 - 0. . 0 18 0 .. 0 -
Cycles Maxed Out (%) @ el 0 B T 0
Cycles with Peds (%) 0 0 -0 0 0

Average Cydle Length (s): 48.9
Number of Complete Cycles : 17

Intersection: 9: Nani Kailua Road & Alii Drive 1

Movement(s) Served NBT SBTL ~ WBL

Maximum Green (s) 260 260 160

Minimum Green (s) 40 40 40

Recall Min  Min None

Avg. Green (s) 348 348 101

g/CRatio _ 065 065 0.9

Cydles Skipped (%) o o 0

Cycles @ Minimum (%) o o0 0

CydesMaxed Out(%) 13 13 12

Cycles with Peds (%) 0 0 0 V R

Controlle o
Average Cycle Length (s):53.3
Number of Complete Cycles : 16

SimTraffic Report
Page 12



Actuated Signals, Observed Splits Build AM By Mvmt

Baseline

9/21/2007

Intersection: 10: Nani Kailua Road & Kuakini Highway

Movement(s) Served NBEB

Maximum Green (s) =~ - 16.0

M|n|mum Green( s) 4.0

Recall - e Mine

Avg.Green(_) 397

Cycles Sklpped (%) 0

T 16,00 16.0 7 16.0
None: M Nowe:

Clem

EBT SBTL WBTL

40 40 40

015*;"0';725‘ 015; PR _ »

Cycles@Mlnlmum W 0 ol o o

Number of Complete Cycles 15

Cycles Maxed Out(%) 60 0

SimTraffic Report
Page 13



Appendix E
Traffic Signal Warrant Analysis Worksheets

PB Americas, Inc. E Nani Kailua Drive Extension
March 2009
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2003 Edition

MINOR STREET ,
 HIGHER-VOLUME APPROACH - VPH
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EXECUTIVE SUMMARY

At the request of PB Americas, Inc., on behalf of the County of Hawai‘i, Rechtman Consulting, LLC conducted
an archaeological study of a 23.6 acre project area involving six parcels or portions thereof within the ahupua ‘a
of Pua‘a 1%, Puaba 2™, and ‘Auhaukea‘d 2™ (TMK: (3) 7-5-10:006, 084; (3) 7-5-09:010, 021, 022, 057) located
in North Kona, Island of Hawai‘i (Figures 1 and 2). The County of Hawai‘i anticipates receiving federal funds
for this project, thus the environmental documentation is being prepared in consideration of the National
Environmental Policy Act and Section 106 of the National Historic Preservation Act; as well as in compliance
with Hawai‘i Revised Statutes Chapter 343. Fieldwork for the current project was carried out June 3-11 2009 by
Lizabeth Hauani‘o, B.A., Ashton Dircks Ah Sam, B.A. and Johnny Dudoit, B.A., under the direction of Robert
B. Rechtman, Ph.D. As a result of the current inventory survey all of the previously identified archaeological
sites within the study area were relocated. These consisted of SIHP Sites 5901, 6302, 24233, and 24234, along
with the Mclntosh et al. (2008) temporary sites T-1 through T-4. SIHP Site 5901 is a historic boundary wall,
SIHP Site 6302 is the Kuakini Wall, SIHP Site 24233 is a historic boundary wall, and SIHP Site 24234 is an
agricultural complex of five features. Official site numbers (SIHP Sites 26916, 26918, 26919, and 26920) were
assigned to the McIntosh et al. (2008) sites replacing their temporary numbers; four additional bedrock grinding
features were added to SIHP Site 26916 and two new sites (SIHP Sites 26915 and 26917) were recorded.

The SHPO (DLNR-SHPD) has previously determined that Sites 5091 and 24233 are significant under
Criterion d, and approved the following site treatment for these sites as an acceptable alternative resulting in a
no adverse effects determination: “preserve if possible.” Given the nature of the proposed roadway
development, it will be necessary to impact sections of these walls for roadway construction; however, the
preservation of these sites at other locations will serve to mitigate any adverse effect. For Site 24234, the SHPO
(DLNR-SHPD) has already determined that this site is significant under Criterion d and approved a
recommendation of no mitigation work required to support a no adverse effects determination. The SHPO
(DLNR-SHPD) has already determined that STHP Site 6302, the Kuakini Wall, is significant under Criteria a, c,
and d, and the site is listed in both the State and National Register of Historic Place. This site is recommended
for preservation with an allowance for a single breach to facilitate roadway construction. A
preservation/treatment plan should be prepared to support a no adverse effect determination. SIHP Site 26915, a
mid to late nineteenth century residential compound, is considered significant under Criterion d. While some
integrity has been lost, this site still has the potential for yielding information relative to the period of transition
that took place in many Hawaiian households just prior to and following the Mahele. Data recovery is the
recommended treatment for this site to mitigate potential impacts and support a no adverse effect determination.
SIHP Site 26916 is a collection of mortars and shallow basins in exposed pahoehoe bedrock. This site may have
seen use during both Precontact and Historic Times. It is evaluated as significant under Criterion d for the
information it has yielded. The data recorded about this site during the current study was sufficient to mitigate
any potential impacts and to support a no adverse effects determination.

SIHP Sites 26917, 26918 and 26919 are concentrations of boulders and cobbles with sparse midden
deposits that represent the remains of small habitation sites that have been nearly completely destroyed by
bulldozer activity. As a result, the features lack much if not all of their original integrity and it is suggested that
further work at these sites is unlikely to yield any significant amount of useful new information. Therefore,
while these sites may be significant under Criterion d, the proposed project will have no adverse effect upon
them and no further work is the recommended treatment. SIHP Site 26920 is an early twentieth century core-
filled wall that surrounds three sides of Parcel 09:021. This property boundary wall has been documented
during the current study and is considered significant under Criterion d for the data it has already yielded
relative to turn-of-the-century land use patterns, and further study is not likely to produce any new information.
Accordingly, Site 26920 will not suffer an adverse effect from development activities within the project arca
and no further work is the recommended treatment.

ii
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INTRODUCTION

At the request of PB Americas, Inc., on behalf of the County of Hawai‘i, Rechtman Consulting, LLC
conducted an archaeological study of a 23.6 acre project area involving six parcels or portions thereof
within the ahupua‘a of Pua‘a 1%, Pua‘a 2™, and ‘Auhaukea‘s 2™ (TMK: (3) 7-5-10:006, 084; (3) 7-5-
09:010, 021, 022, 057) located in North Kona, Island of Hawai‘i (Figures 1 and 2). The County of Hawai‘i
anticipates receiving federal funds for this project, thus the environmental documentation is being prepared
in consideration of the National Environmental Policy Act and Section 106 of the National Historic
Preservation Act; as well as in compliance with Hawai‘i Revised Statutes Chapter 343. This study was
undertaken in accordance with Hawai‘i Administrative Rules 13§13-275, and was performed consistent
with the Rules Governing Minimal Standards for Archaeological Inventory Surveys and Reports as
contained in Hawai‘i Administrative Rules 13§13-276. Compliance with the above standards is sufficient
for meeting the initial historic preservation review process requirements of the State Historic Preservation
Officer (SHPO), the Department of Land and Natural Resources—State Historic Preservation Division
(DLNR-SHPD) and the County of Hawai‘i Planning Department.

This report contains background information outlining the project area’s physical and cultural contexts,
a presentation of previous archaeological work in the area and current survey expectations based on that
previous work, an explanation of the project methods, detailed descriptions of the archaeological resources
encountered, interpretation and evaluation of those resources, and lastly, treatment recommendations for all
of the documented sites.

BACKGROUND

To generate expectations regarding the nature of the historic properties that might exist within the study
area, and to provide an appropriate background to assess any resources that are encountered, specific as
well as general physical and cultural contexts are presented along with prior archaeological studies relevant
to the project area.

Project Area Description

The current study area is almost completely located in Pua‘a 1% Ahupua‘a, with one small portion (2 acres)
in the northeast corner within ‘Auhaukea‘@ 2" Ahupua‘a, and one very small portion (0.1 acres) in the
southwest corner in Pua‘a 2™ Ahupua‘a (see Figure 2). As can be seen on Figure 3, Kuakini Highway
bisects the project area toward its makai end. Three of the study area parcels (TMK: (3)7-5-09:021, 059 and
7-5-10:006) are owned by Kamehameha Schools; Parcel (3)7-5-09:022 is owned by a private individual,
Parcel (3)7-5-010:084 is owned by The Hawai‘i Island Development Corporation; and Parcel (3)7-5-
09:010 is owned by the Billfisher Condominium Association.
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Figure 2. TMK:3-7-5 showing the current study area (Parcels 09:010, 021, 022, 057 and 10:006, 084).
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The project area is roughly rectangular with the long axis running east/west between Ali‘i Drive and
Hualalai Road. The overall study area consists of three spatially and environmentally discrete divisions:
The makai-most division extends between Ali‘i Drive and Kuakini Highway and is bisected in a
north/south direction by a sewer easement access road; the central division includes the fully developed
(apartment complex named Kama‘aina Hale) land area between Kuakini Highway and the Kuakini Wall;
with the mauka division incorporating the land between the Kuakini Wall and Hualalai Road.

Terrain within the overall project area slopes from east to west with the makai portion relatively flat.
Elevation ranges from 10.6 meters (35 feet) above sea level at the makai end to approximately 85 meters
(280 feet) above sea level in the southeast corner. Previous bulldozing was evident in the majority of the
undeveloped portions of the current study area with the exception of TMK: (3)7-5-09:022 (LCA 10267).
Recent use of the makai portion of the project area appears to be dumping of trash and temporary homeless
habitation. Vehicular and pedestrian traffic on the sewer easement access road was also observed during the
fieldwork for the current study. The mean temperature within the study area is 75 degrees Fahrenheit and
the area receives 40-60 inches of rainfall annually, with the wettest months being May and June (Juvik and
Juvik 1998:57).

Soils within the project area consist of two similar types. The area below Kuakini Highway contains
Punaluu extremely rocky peat (rPYD). Punaluu series soils are well-drained, thin organic soils over
pahoehoe bedrock. The area above Kuakini Highway is characterized by Waiaha extremely stony silt loam
(WHC). Waiaha series soils are shallow, well-drained silt loams that formed in volcanic ash (Sato et al.
1973). Vegetation in the makai portion of the project area (Figure 3) consisted of Guinea grass (Panicium
maximum) interspersed with kiawe (Prosopis pallida), koa-haole (Leuccaena luecocephala), and several
other non-native grasses and weeds. Numerous African land snails (Achatina fulica) were observed in this
portion of the study area. The developed (Kama‘aina Hale) central portion of the project area has a
landscaped vegetative regime (Figure 4), and the mauka portion of the project area (Figure 5) is dominated
by a combination of koa-haole (Leuccaena luecocephala) and Guinea grass (Panicium maximum).

e o0 s

kai portion of the project area, view to the west (note bulldozing).
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Figure 3. Vegetation in the ma
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Figure 4. Typical landscaped vegetation in the central portion of the project area, view to the east.
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Culture Historical Context

The project area occupies the coastal kula portion of the Kona Field System (Cordy 1995, Newman 1970,
Schilt 1984). As defined, the Kona Field System extends north at least to Kadi Ahupua‘a and south to
Honaunau, west from the coastline and east to the forested slopes of Hualalai (Cordy 1995). A large portion
of this area is designated in the Hawai‘i SIHP (State Inventory of Historic Places) as Site 50-10-37-6601
and has been determined eligible for inclusion in the National Register of Historic Places. The basic
characteristics and elevationally delimited zones within this agricultural/residential system as presented in
Newman (1970) have been confirmed and elaborated on by ethnohistorical investigations (Kelly 1983).

The west-central coast of the island of Hawai‘i includes the western slopes of the dormant Hualalai
volcano. The Kona coast is for the most part covered with barren Hualalai lava flows broken only
occasionally by fertile patches of land. The successive lava flows contain numerous tubes and blisters. The
abundance of volcanic rock provided readily-available building material for house platforms, temples,
fences, agricultural terraces, and Historic Period stock enclosures. The many crevices and caves created by
the numerous lava flows afforded convenient locales for habitation, refuge, storage, refuse disposal, and
burial.

The current study parcel is located within the kula zone. This is the area from sea level to 150 meters
elevation. Annual rainfall in the kula zone is 75 to 125 centimeters. Because it seldom rains on the leeward
coast, West Hawai‘i is characterized by a paucity of stream drainages and a tendency to aridity; any surface
water is quickly absorbed in the porous bedrock. In the early nineteenth century Ellis (1963) observed this
water shortage, finding on his journey through the area that the populous Kailua is destitute of fresh water,
except what is found in pools, or small streams, normally at higher elevations. Native Hawaiian people,
however, had no problem drinking from the brackish springs on the coast (Cheever 1851:110).

This lower elevation zone is traditionally associated with habitation and the cultivation of sweet
potatoes, paper mulberry, and gourds. Agricultural features, such as clearing mounds, planting mounds,
planting depressions, modified outcrops, pavements, enclosures, and planting terraces, are common
throughout much of this zone (Hammatt and Clark 1980, Hammatt and Folk 1980, Haun et al. 1998, Schilt
1984). Dwellings were scattered throughout the agricultural portion of the kula, but they are commonly
concentrated along the shoreline (Cordy 1981, Hammatt 1980). The shoreline portion of the kula zone
extended inland approximately 200 meters and was used primarily for permanent habitation and other non-
agricultural activities, such as canoe storage, ceremonial and burial practices, recreation, and fishing-related
activities.

Remnants of early house platforms near the Kaloko coast in North Kona have yielded radiocarbon
dates between AD 920 and AD 1290 (Cordy 2000:132). This area is known for its large brackish ponds and
flowing drainage around their edges. In Lanihau Ahupua‘a, also north of the current study area, midden
deposits below stone platforms yielded charcoal that was dated to between AD 1055 and AD 1270. A lava
tube shelter near Kahalu‘u Bay, to the south of the study area, yielded a date of between AD 1000 and AD
1280 (ibid. 132-133). These sites are considered to represent temporary habitations of pioneers utilizing the
nearby coastal resources. Charcoal dates from walled upland fields suggest that cultivation of the Kona
uplands started between AD 1000 and AD 1200 (ibid. 133). Considered together these roughly contemporary
dates suggest the small pioneering communities that exploited coastal resources also cultivated the uplands.

Most of the Hawaiians living on the west coast chose to settle in small villages near the shore or
clustered around bays where canoes could be launched or landed. Fish and marine resources were nearby
and plentiful. The moister uplands could be reached by trails several miles long (Holland 1971:32). Upland
forests contained a smaller number of people, in temporary settlements, who hunted birds, harvested timber
and bark, and logged sandalwood (ibid. 35). The seaward slope eventually became a mixed agricultural
zone, with breadfruit planted on the lower slopes and large sweet potato and dry land taro plantations
established in the higher elevations that received more rain (ibid. 33). With the decline of the breadfruit
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plantations, small fields of crops were planted in those areas and enclosed with low stone walls concealed
by sugarcane. Plantains and bananas were sometimes planted in the lower reaches of the rain forest (ibid.
34). Fish and other marine resources from the coast, plus crops and wild plants harvested from the higher
slopes, supplied all the food, shelter, and clothing for the people on the west coast of Hawai‘i

The west coast’s warm, dry climate and fertility made it a favorite residential area of Hawai‘i’s royalty.
Important chiefly centers were located within the shoreline portion of the kula zone. Several large and
densely populated royal centers were located along the shoreline between Kailua and Honaunau (Cordy
1995, Tomonari-Tuggle 1993). A variety of non-residential features are present in the kula zone near royal
centers, including small agricultural plots, and burials. Wherever the ruling chief had his home, a large
group of houses for members of the royal entourage and commoner laborers could also be found.

By the 1400s, dual seats of power existed on the windward and leeward coasts of Hawai‘i Island. The
“Kona” chiefs governed Kohala, Kona, and Ka“t, while the “I” chiefs controlled Hamakua, Hilo, and Puna
(Cordy 2000:205-207). The first chief to permanently unite the island of Hawai‘i was ‘Umi-a-Liloa, whose
father had been an ad hoc ruler of the island with his court located in Waipi‘o Valley, Hamakua. ‘Umi
subsequently moved the seat of power to Kona from the windward side of the island. According to royal
genealogies these consolidations and transitions likely took place between the early 1400s to the early
1600s. Royal oral traditions imply that the period from 1500 to the mid-1700s consisted of continual
attempts to wrest power from ‘Umi’s descendants. These cycles of conquest and re-conquest finally ended
with Kamehameha's unification of the Hawaiian Islands in the early Western contact period. The earlier
chiefdoms were incorporated into the six districts of Kamehameha’s kingdom. Despite the further
subdivision of Hilo, Kohala, and Kona into northern and southern portions, the original district boundaries
of Hawai‘i Island still exist today, probably due to their separation along natural physical barriers.

The town of Kailua-Kona, has long been the residence of Hawaiian chiefs. Kailua is also the site of
Kamakahonu, the parcel of land containing King Kamehameha’s principal residence and court during the
last years of his life. Kamehameha’s death in 1819, and the failure on the part of his successor (Liholiho) to
not reinstate the traditional kapu led to the demise of the entire Hawaiian religious system, the older places
of worship (heiau) no longer held their significance. Many such places were dismantled, and the stones
used for other building projects such as the Kuakini Wall, which bisects the current project area.

Nineteenth century habitation features built on stone platforms were present in the kula zone (Hammatt
and Meeker 1979, Schilt 1984). The Historic Period marked a shift from separate single-function structures
(i.e., separate male sleeping quarters, female sleeping quarters, and cooking structures) to single structures
with multiple rooms (i.e., male rooms, female rooms, and kitchens under one roof) (Ladefoged 1991).
Burials associated with Historic Period structures made from mortar and corrugated tin are present in the
lower portions of the kula zone. Burials also occurred within residential platforms during the Historic
Period (O’Hare and Wolforth 1998).

The Missionary William Ellis visited the vicinity of the current project area in 1823 and described the
following:

Leaving Kairua [Kailua], we passed through the villages thickly scattered along the shore to
the southward. The country around looked unusually green and cheerful, owing to the
frequent rain, which for some months past have fallen on this side of the island. Even the
barren lava, over which we traveled, seemed to veil its sterility beneath frequent tufts of tall
waving grass, or spreading shrubs and flowers.

The side of the hills, laid out for a considerable extent in gardens and fields, and generally
cultivated with potatoes, and other vegetables, were beautiful.

The number of heiaus, and depositories of the dead, which we passed, convinced us that
this part of the island must formerly have been populous. The latter were built with
fragments of lava, laid up evenly on the outside, generally about eight feet long, from four
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to six broad, and about four feet high. Some appeared very ancient, other had evidently
been standing but a few years. (1963[1823]:72-73).

The religious, socioeconomic, and demographic changes that took place in the period between 1790
and the 1840s promoted the establishment of a Euro-American style of land ownership and the Great
Mahele was the vehicle for determining ownership of the native land. During this period (1848-1899), the
Mahele defined the land interests of the King (Kamehameha III), the high-ranking chiefs, and the low-
ranking chiefs, the konohiki. The chiefs and konohiki were required to present their claims to the Land
Commission to receive awards for lands provided to them by Kamehameha III. They were also required to
provide commutations to the government in order to receive royal patents on their awards. The lands were
identified by name only, with the understanding that the ancient boundaries would prevail until the land
could be surveyed. This process expedited the work of the Land Commission and speeded the transfers
(Chinen 1961:13).

During this process all lands were placed in one of three categories: Crown Lands (for the occupant of
the throne), Government Lands, and Konohiki Lands. All three types of land were subject to the rights of
the native tenants. Commoners could make claims for land, and if substantiated, they would receive awards
referred to as kuleana, from the Land Commission. During this period, other land grants were also made to
individuals directly from the Kingdom.

The majority of Pua‘a 1st Ahupua‘a, was awarded to Lot Kapuaiwa as Land Commission Award
(LCAw.) 7715:13. Lot Kapuaiwa later become King Kamehameha V and ruled Hawai‘i for 9 years from
1863-1872. After his death his hanai sister, Bernice Pauahi Bishop, inherited his lands. With her death in
1884, the land was placed into the Kamehameha Schools Bishop Estate Trust (KSBE). Pua‘a 2™ and 3™
were retained as Government Lands during the Mahele.

In addition to the Lot Kapuaiwa’s 850 acre konohiki award, there were two kuleana awarded in the
study area, makai of Kuakini Highway (Table 1; Figure 7). LCAw. 10267 was awarded to Molowaole as an
enclosed house lot. This kuleana is roughly coterminous with TMK:3-7-5-09:022. And, within the northern
portion of TMK:3-7-5-09:021, LCAw. 7074 was awarded to Kanewaahilani and reportedly contained two
houses.

As indicated in the Mahele records, four other kuleana house lots were located in the vicinity of the
project area (see Table 1 and Figure 6). LCAw. 4140 (1.172 acres) is located adjacent to, and makai of
TMK: (3)7-5-09:021. This award was made to Kamanawa and may have contained two houses. LCAw.
4140 is not part of the current study and was not surveyed, although several walls and modified outcrops
were observed within that area during the current study. The remaining kuleana awards (LCAw., 7078,
7080, and 7968:1) are located on the makai side of Ali‘i Drive, and each reportedly was a house lot.

Table 1. Kuleana Mahele awards in the vicinity of the current study area.

LCA number Awardee Acerage Comments
7074 Kanewaahilani 0.16 House lot (2 houses)
10267 Molowaole 0.18 Enclosure/house lot
4140 Kamanawa 1.6 2 houses
7078 Keulua 0.69 House lot
7080 Kahaulelio 0.18 House lot
7968:1 Kahaunapa 0.3 House lot




RC-0446

= T
— NN 2o pose'cs B vilvH YNONN T w57 TTOTPA
CYZLB ¢y ww L7279 mw.m
1507 B a
- - N (AR w m 5
Sesex o 0N L#37 326 p. osL/ dd o p7
aErs K i3 3 - Dy 2&8L'0 o
P (4] B 852G (# r65'2L bw { 41 daD e n
sop DgZy DiAr 4 s oM SLWEIIAK
DAt . i »txnﬁa.« s& 194 i 2L M f
r20) ey p. (30 e mpopy | TES daDhUT B Puy e
o AT F 21205 | oo .z { b
o v - £z (7 . _/m. g e A AN
i 8 —— i - = m MW 5/ Lt OD tadon Susng -woty,
. 8 [ HET ASP4y 41@PDIG B
syaezz Lot N M L
o )
4 -4 .
N\ ERY L el e N L
v 3 N PSLs Ay 45 py Y
X\ covsdaty s 7 et b,
/.v,,w Jep s SO L8 2 7
——— o 3 ¥y (e X
V« 0> .A\-,w\u.\xm .\-MMM.W wORI 1D M % (ot Fowdare> 3, 9404 S0 - vop )
; W e, v A ’
1204 sweying ¥4 ASLST €t N Bany
< @ )
> > = w. - — o
- 2684y MWNNN‘MN 6€ b . ¥ fi | .
2 L= &as N HE R gy S o . q A, )
ST 2 g N\ s a5y (Y Ly 45 w7 ny ) it
@ A\ FIL s 3 wreosy o
—_— G\ . o
s?- -~ K 4 WUQ\ D /P40y Suing COLsipy ) 5
A ey . = At ¢
IR s RDM ©2 S/ Spop Suing cuw\u“\b 4_A PH7 5020 1240n SUEYIM 24 B
Siruizioy - Z
. —_—— \ . UM @,
S L8 = 3k . 7
"\ N ires
\ 22
N \ T W g, Lo ol
M \wos 2/ Py
¥ Y elodss [;
X \ swes 2ot
L. 1M 51 )
. VET doyeig
wr AR i e A& N
2 - . Ny
= X
EZ \y
Lg | I (2 w0 Sypjom | St
v ELA A s, Coobopy
el oy g 4 / . 9
Bpy 3 b, i
7 oyae, Qm;\Wka\k revo s
X (e P2Eys,5,, N i L WEB DM @ 7
157 Q\Du\ﬂ,\m o ki H .uﬂ bpeozo bl e oor-o 7o W rundeyozery
=2 3 ) w\mN&m\u;\ cwm e
" S 2 g
. Lvers " G257
VQ ey Jo S omien
e o SCPLTIRY e 5/ e s
I/rl- Fow Aoysie o
- -2 NUUQVN‘
P P70 o
\\ﬁ ) ™ LY ;w‘im,\q
- 26 A“.«\m.du&.ﬂ\mn.uxvm?\w oL o WP I L sy, WU Fopary
2s5y = — “2pr7 &
4M.WW§MW,W Y\‘N ﬂ @l'»w “= T2 T
y SRR 2/%
Cs2p jtee) S50) | /P W\\%mmm\w\.“ n
G -
=z

oo
o
¥
X
L)

2 teeZ

T oy Sud SN _far 3 O

Figure 6. TMK:3-7-5-9 showing kuleana awards in the vicinity of the current study area.
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In 1862, the Commission of Boundaries (Boundary Commission) was established in the Kingdom of
Hawai‘i to legally set the boundaries of all the ahupua ‘a that had been awarded as a part of the Mahele.
Subsequently, the Commissioners of Boundaries was authorized to certify the boundaries for lands brought
before them. The primary informants for the boundary descriptions were old native residents of the lands,
many of which had also been claimants for kuleana during the Mahele. The information was collected
primarily between 1873 and 1885. The testimonies were generally given in Hawaiian and simultaneously
transcribed in English. In settling the estate of Kamehameha V, on the 12" of August 1873 there was one
kama ‘Gina testimony presented to the Commission of Boundaries concerning Pua‘a 1* Ahupua‘a, and on
the 8™ of June 1874 another testimony was taken from another kama ‘Gina, and finally on June 15, 1886, the
surveyor J.M. Alexander provided testimony. The boundary seems to have been set at the 1886 meeting;
however, there are some notations on the records that indicate J.S. Emerson made final changes in April of
1887. Also, the bulk of transcripts of the testimonies appear to have been stricken from the record. The
original 1873 testimony reads as follows:

Kauwa, wahine, sworn, I was born at Puaa, North Kona, Hawaii, at time of Keoua, and
have always lived there, and am acquainted with the boundaries of the land. Kahio, my
father (now dead), who was a kamaaina, and bird catcher told me the boundaries.

Puaa is bounded makai by the sea and the land has ancient fishing rights near the shore,
but not extending out to sea. Thence commencing at a punawai by the seashore called
Holoke, between the lands of Puaa and Auhaukeae and running mauka to Poholua, a huli
pali near the shore and just above a house; thence along iwi aina, the boundary runs
mauka to Kuinakihei, an oioina way above pa aina; or Governor Adam’s wall; thence to
Puukole, a breadfruit tree; thence to Nuanulapalapa, a kualapa; thence mauka to
Keahupuaa, the boundary follows the iwi aina, along all these places; thence to a kihapai
by the mauka Government road; thence to an Ahupohaku; thence along the iwi aina to
Kanoweana, an old kauhale, a rose[?] bush and a Puuhala tree are at this place from
thence to Kanakehipahoa, a banana grove at the edge of the woods, said grove is the
mauka end of Ahuhaukeae; Thence the boundary runs towards Kohala; first cutting off
the land of Hianaloli 1, 2, 3, 4, 5 & 6 and then Auhaukeae 1 & 2 to Luaike, junction with
Honuaula. I have not seen this place. I have only heard about it being on the edge of the
woods. Thence Puaa runs along the land of Honuaula to Mamahana wai olona.

(I have only heard of the boundaries in the woods, have never seen them); Thence mauka
to Kainakelekele, wai olona, and where olona grows; thence the boundary runs mauka to
the side of a gulch called Honuaula (said gulch comes out of woods on Hianaloli); thence
mauka along the South side of the gulch to Kapapai, a place where two old roads used to
meet on a pali above the woods, from thence the boundary turns toward Kau. Along
Honuaula to Pulalalaau, a hill; Keauhou 2d is mauka of the hill and Honuaua is on the
North side [testimony stricken from this point forward].

From the turn-of-the-century through the middle of the twentieth century, population declined and
settlements diminished along the Kona coast. Coastal population was concentrated in the small villages of
Kailua and Keauhou. These contained residences with gardens and animal pens that were scattered along
the shoreline. Upland habitation was associated with cultivation and ranching activities. As cattle pastures
expanded into the lower elevations (in the vicinity of the current project area), more walls were built in the
kula zone.
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Previous Archaeological Research

Early research conducted by Stokes in 1906 (Stokes and Dye 1991) identified two Aeiau in the vicinity of
the project area, one (Kalopau Heiau) in Pua‘a 1% and the other (Haleokii Hieau) in ‘Auhaukea‘g, well
mauka of the current study area. In describing this sites Stokes relates:

Heiau of Kalopau, land of Kalopau, Pua‘a 1, North Kona. The site visited was located
two miles from the sea. Originally it was probably a walled heiau of three divisions, but
the foundation was so disturbed that it was impossible to pick out the lines in the walls.
The landmark in 1906 was two very old coconut palms growing in the lower section. The
natives said these palms were of foreign introduction. In the interior of the place, there
were orange, kukui, and ‘ohe trees of large size. It is said to have been built by Alapa‘i.

Heiau of Haleokd, land of ‘Auhaukea‘€ 2, North Kona. Not identified. Said to have been
built by Alapa‘i and located just west of the hau grove north of Kalopau Heiau.

In 1930 John E. Reinecke (n.d.) surveyed the Kona coast and recorded two sites within Pua‘a 1%
Ahupua‘a. One site (Site 70) was a platform located along the immediate shoreline, and the other (Site 71)
was a large modern house platform situated mauka of present day Ali‘i Drive.. This latter site may
correspond to Feature A of SHIP Site 2005 that was later documented by M. Rosendahl (1988).

Starting in the 1970s, there have been numerous archaeological studies completed in Pua‘a and
‘Auhaukea‘® Ahupua‘a (Figure 7), in and around the current project area (Bush et al. 2000; Clark and
Rechtman 2003, 2004; Connolly 1974; Gosser and Yamasato 2006; Hammatt and Borthwick 1987,
Hammatt and Schideler 1987; Hammatt et al.1994, Kikiloi et al. 2000; Nees and Williams 1996; Rechtman
2006; M. Rosendahl 1988; P. Rosendahl 1979a, 1979b, 1981a, 1981b, 1981c¢c; Soehren 1979a, 1979b).
Collectively these studies document extensive Precontact and Historic habitation with associated burials,
ceremonial sites, trails, walled houses, enclosures, platforms, lava blisters, walls, mounds, modified
outcrops, pavements, C-shapes, petroglyphs, game boards, and agricultural features in the coastal portions
of Kailua-Kona in close proximity to the current study area. A summary of information from these studies
is reiterated here. Additionally, the bulk of the current study area was the subject of a recent archacological
inventory survey (Mclntosh et al 2008) that documented the sites and provided information for generating a
specific set of project area expectations.

In June of 1974 Connolly (1974) conducted a reconnaissance level survey of a proposed road
alignment between Ali‘i Drive to Kuakini Highway. This corridor (150 feet by 575 feet) extended through
TMK: (3)7-5-09:023 and then bisected (east/west) the northern half of makai portion of the current study
area (Parcel 021). This corridor included the southern half of LCAw. 7074. Connolly observed that
bulldozers had already altered the mauka two-thirds of the area and that intensive land alterations had also
occurred “outside of the corridor” in the recent past. Based on Connolly’s map (Figure 8) the area “outside
of his corridor” could have included TMK: (3)7-5-09:021, but it is not discussed. Connolly recorded six
sites; four are located makai of and outside the current project area. The two sites recorded within the
current study area are walls that extend in a north/south direction; one mauka of Ali‘i Drive (Bishop
Museum # Ha-D8-6) and the other makai of Kuakini Highway (Bishop Museum # Ha-D8-11. Connolly
described these walls as varying in height from 1.3 meters to 1.7 meters tall, with an average width of 80-
100 centimeters, in what he calls “chunks of basalt in multiple-stacked construction” (1974:2). Both walls
were described as extending north and south out of his project corridor.
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Figure 8. Map from Connolly 1974 showing current study area.
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In July of 1979 Soehren (1979a) conducted a reconnaissance level survey of TMK: (3)7-5-09:021 and
022, which is the makai portion of the current study area. Sochren recorded that extensive bulldozing had
occurred on Parcel 021, and identified two areas as probable house platforms that were substantially
bulldozed. In the northwest corner of Parcel 21 Soehren described a probable house platform destroyed by
bulldozing based on observations of a three feet long exposure of terrace facing, one foot high, and remnant
“paving with coral and shell fragments”. In the area of LCAw. 7074 within Parcel 021, he described
another bulldozed probable platform. Regarding Parcel 022, Sochren stated that:

Within the enclosure is a very well preserved kahua hale, or house platform, four by five
fathoms (24 x 30 feet), in extent, and oriented mauka-makai (east-west). The mauka half is
finely paved with small field stones... In front of the house, on the makai half of the
platform, is a lanai floor paved with somewhat larger stones and slightly lower than the
house floor. (Soehren 1979a:1)

Photographs contained in Soehren’s report, reproduced here as Figures 9, 10, 11 and 12, show a house
platform with architectural integrity, with facing evident and containing two distinct pavements. In the
center of the feature, in a place Sochren identified as a possible doorway to the house; are large, flat,
waterworn boulders that he described as stone seats. Soehren also described a lack of “historic detritus” at
the site and suggested that this kuleana house site is “...one of the few remaining in the vicinity of
Kailua...an excellent example of its kind.” (Soehren 1979a:2).

In 1979 Soehren (1979b) also conducted a reconnaissance survey of TMK: (3)7-5-10:006, a parcel that
make up the bulk of the mauka portion of the current study area. Sochren reported that the entire parcel had
been grubbed by bulldozers and no sites were recorded.

In the late 1970s and early 1980s Paul H. Rosendahl, Ph. D, Inc. (PHRI) conducted several phases of
archaeological study at an approximately 15-acre project area (TMK: (3)7-5-09:54, 55) located directly
adjacent to the middle portion of the current study area within ‘Auhaukea‘® 1% and 2™ ahupua‘a
(Rosendahl 1979a, 1979b, 1981a, 1981b, and 1981c). PHRI recorded a single site (SIHP Site 5608)
distributed across both parcels, with seventy-five features. Three of the largest structural features were
interpreted as “possible feiau” (Rosendahl 1981c). Of the remaining seventy-two features, twenty-nine
were listed as possible burials, five were confirmed burials, and three others were considered probable
burials (Rosendahl 1981b). Four of the recorded features were interpreted as residential, eight as retaining
walls, one as a cairn, one as a bedrock activity area, one as a possible walled terrace, one as a storage
feature, one as a modern construction, and sixteen were of unknown or undetermined functions. Rosendahl
(1981a) recommended further subsurface testing and detailed mapping.

In 1987, Cultural Surveys Hawaii (Hammatt and Schideler 1987) conducted archaeological
excavations at two sites within ‘Auhaukea‘@ Ahupua‘a mauka of the current project area (TMK: (3)7-5-
10:8 and 57). The sites were located on a 28-acre parcel that had been extensively bulldozed prior to any
fieldwork. One recorded site was a modified bluff that was interpreted as a Precontact temporary habitation
site. Basaltic glass flakes and cores and sparse marine shell were recovered from this site. The other site
was a large paved platform from which 1,670 grams of marine shell and 220 artifacts were recovered.
Hammatt and Schideler wrote that, “both the midden and artifact assemblages suggest that this site was not
only utilized intensively or over a long period of time, but that there was high status and/or ritual utilization
of the structure” (1987:42).

In October of 1987 Cultural Surveys Hawaii (Hammatt and Borthwick 1987) conducted a
reconnaissance survey of five acres (TMK: (3)7-5-09:025, 028, and 043) adjacent to and north of the makai
portion of the current study area. A total of ten sites were recorded which included terraces, modified
outcrops and three large house platforms, two of which were inside of enclosure walls, and a probable coral
paved burial. Hammatt and Borthwick recommended data recovery prior to development. Subsequent
development activity in this area revealed several more burial features, especially in the area near Kuakini
Highway.
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PHRI (M. Rosendahl 1988) conducted an intensive archaeological survey and limited data recovery on
1.35 acres in TMK: (3)7-5-09:023 in December of 1987. This parcel is adjacent to, and makai of, the
current study area. The focus of the project was SIHP Site 50-10-28 2005, a large, walled enclosure with a
platform and another smaller enclosure, also described as ‘Auhaukea’@ Platform. Data recovery results
indicated that, prior to historic use of the platform the site may have been occupied during Precontact times.

In 1996, Ogden Environmental, Inc. conducted an archaeological inventory survey of a roughly 3-acre
parcel within ‘Auhaukea‘@ 1st Ahupua‘a (TMK: (3)7-5-10:010) for the Phase I development of the
Hualalai Elderly Housing Project (Nees and Williams 1996). As a result of that survey three archaeological
sites were recorded; (1) a grouping of eight clearing mounds and three walls (Site 21134) that Nees and
Williams suggest “are the result of clearing the area for use during the Historic Period” (1996:22); (2) a
Precontact temporary habitation/use area consisting of a lava blister and a sparse artifact scatter (Site
21176); and (3) the Kuakini Wall (Site 7276). One test unit, two test trenches and four test probes were
excavated at Sites 21134 and 21176. No cultural material was recovered from testing at Site 21134, but
metal wire, and a fallen telephone pole were observed on ground surface within the site area. Artifacts
recovered from testing at Site 21176 included seven volcanic glass flakes and a waterworn basalt
hammerstone. Also, a coral abrader fragment was observed on ground surface in the vicinity of the site, but
not collected.

In 2000, Cultural Surveys Hawaii (Bush et al. 2000) conducted an archaeological inventory survey of a
roughly 4-acre parcel (TMK: (3)7-5-10:007) within ‘Auhaukea‘® 2nd Ahupua‘a, directly north of the
current project area for Phase II development of the Hualalai Elderly Housing Project. As a result of that
survey three archaeological sites were recorded; (1) a Historic core-filled boundary wall (Site 5091) that
exists within the current project area; (2) a complex of modified outcrops and clearing mounds interpreted
as Precontact agricultural features (Site 21829); and (3) the Kuakini Wall (Site 6302/7276). The Bush et al.
(2000) study led to the preparation of a preservation plan for portions of the Kuakini Wall and Site 5091
(Kikiloi et al. 2000).

In 2004, Rechtman Consulting, LLC conducted an update archacological inventory survey (Clark and
Rechtman 2004a) on a 4 acre portion of TMK: (3)7-5-09:54 that was previously surveyed by PHRI
(Rosendahl 1981a). Fifteen features of Site 5608 were relocated and recorded. One of these features was
actually the Kuakini Wall, which was assigned the designation SIHP Site 6302. The other features recorded
within the study area included three platforms, two terraces, two walls, four rubble piles, two filled cracks,
and one modified outcrop. Ten of these features were listed by Rosendahl (1981a) as “possible burials”,
two were considered retaining walls, and two were of unknown or undetermined functions. During the
update inventory survey (Clark and Rechtman 2004a) test units were excavated at all of the possible burial
features and at one of the walls of unknown function. Subsurface testing at Site 5608 revealed the presence
of human skeletal remains at one of the platforms (Feature U), an activity area between two of the features
(a wall and rubble pile; Features T and III), and a nearly complete lack of cultural material at the other eight
features that were tested.

Rechtman Consulting, LLC (Clark and Rechtman 2004b) conducted an inventory survey in TMK:
(3)7-5-10:84. As a result of that study, six previously unrecorded archaeological sites (Sites 24233, 24234,
24235, 24246, 24237, and 24238) and one previously recorded site (Site 5091) were located and recorded.
Three of these sites (Sites 5091, 24233, and 24234) are located within the current project area. Site 5091 is
a Historic Period core-filled boundary wall that marks the boundary between ‘Auhaukea‘@ 2nd and Pua‘a
Ist ahupua ‘a. Site 5091 runs along the majority of northern boundary of the mauka portion of the current
study area. Site 24233 is a core-filled wall that runs along the southern edge of Hualalai Drive. Although
Site 24233 was likely once freestanding, currently the majority of the wall is below the level of the adjacent
roadbed. Essentially, the wall now acts as a retaining wall for fill material that was imported for the
construction of Hualalai Drive, which abuts its northeast face. Clark and Rechtman (2004b) concluded that
Site 24233 was likely constructed sometime in the late 19th or early 20th century to keep cattle off of the
Kailua-Holualoa Road (constructed in the late 1880s and currently referred to as Hualalai Drive). The
SHPO/SHPD approved treatment for these two walls was “preserve if possible.” (Clark and Rechtman
2004:39). Site 24234 encompasses five features contained within a roughly 45 meter by 25 meter area that
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is located within the northeast edge of the current project area. The features consist of four modified
outcrops (Features A, B, C, and D) and one small rock pile (Feature E). It was suggested (Clark and
Rechtman 2004b) that the features of this site were utilized for agricultural purposes during the Precontact
Period and perhaps into early Historic times. Their interpretations matched those from the studies on the
parcels immediately makai (Nees and Williams 1996; Bush et al. 2000). No further work was the
SHPO/SHPD-approved treatment for this site.

In December of 2005 PCSI conducted an inventory survey (Gosser and Yamasato 2006) for a proposed
sewer line easement between Kuakini Highway and Hualalai Road on TMK: (3)7-5-09:055, 057 and (3)7-
5-10-006. Their project area incorporated the northern extremes of both the middle and mauka portions of
the current project area. Within the current project area they only identified two previously recorded sites,
the Kuakini Wall (Site 6302) and the boundary wall along the Pua‘a/‘ Auhaukea‘€ boundary (Site 5901). No
additional sites were found within either Parcel 09-057 or 10-006. Within Parcel 09-055, the parcel subject
to the earlier PHRI studies (Rosendahl 1979a, 1979b, 1981a, 1981b, 1981c), Gosser and Yamasato (2006)
re-documented nine of the previously recorded features and conducted test excavations at seven features
that PHRI had previously suggested might be burials; no burials were found, and the features were
interpreted to have been agriculturally related.

Archaeological monitoring work conducted within the travel lanes of Kuakini Highway just to the
north of the current study area revealed the presence of multiple burial sites (Rechtman 2006). This
information was consistent with the findings of the earlier Hammatt and Borthwick (1987) study.

The vast majority of the current study area was the subject of an archaeological survey conducted by
Pacific Legacy, Inc. in June 2008 (Mclntosh et al 2008). Their survey did not include TMK: (3)7-5-
009:022 (LCAw. 10267), but the enclosure walls on this parcel were noted. No subsurface testing was
conducted, no SIHP numbers were acquired, and the report was not submitted to SHPD. The survey
resulted in the discovery of four archaeological sites located on TMK: (3)7-5-09:021 (Table 2). The
recorded features included two midden scatters, a parcel boundary wall, and a bedrock outcrop containing
two mortars. Three portable artifacts were documented but not collected. The locations of archaeological
features were plotted on a map of the property, the sites recorded and mapped and brief descriptions and
possible interpretations were provided. At the time of the survey, KSBE had no plans for development of
the parcels and no further work was recommended. It was however, recommended if development were to
proceed on the parcels in the future that (1) identified artifacts should be collected and transferred to KSBE,
(2) Sites T-1 and T-2 (midden scatters) should be thoroughly analyzed; (3) The walls located in all parcels
should be preserved if possible and (4) lava tubes and subsurface voids could still be present on the
property (even in those areas that have been grubbed and disturbed) thus monitoring during construction
was highly recommended. (McIntosh et al 2008:27)

Table 2. Sites identified by Mclntosh et al. (2008) within the current study area.

Site No. Formal Type
T-1 Midden scatter
T-2 Midden scatter
T-3 Boundary walls
T-4 Bedrock mortars

SIHP 6302 Kuakini Wall
SIHP 5901 Boundary wall

PROJECT AREA EXPECTATIONS

Generally speaking, the coastal kula of greater Kailua-Kona contains numerous late prehistoric and early
historic residential sites. Many of these were associated with the more privileged members of Hawaiian
society. Also known to exist in this region are Aeiau and burial features. Burial sites both within habitation
features and in dedicated burial features are not uncommon in the area (Rosendahl 1981a, 1981b; Clark and
Rechtman 2003, 2004a). In upland areas (above the Kuakini Wall) studies have documented extensive
agricultural fields with scattered habitations, burials, and ceremonial sites connected to the coastal
resources by mauka/makai trails (Clark and Rechtman 2003; Kawachi 1989; Schilt 1984). Also common in
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this area are small agricultural features, most often associated with the residential sites. Historic Period
sites, frequently related to cattle ranching, also left their mark on the landscape; stone walls and cattle
enclosures are found consistently along the area mauka of present day Ali‘i Drive.

By analyzing the results of the previous archaeological studies conducted within and outside of the
current project area, a fairly specific set of project expectations can also be generated. It is expected that the
vast majority of the study area will have been impacted by bulldozing, with the exception of LCAw. 10267
(TMK: (3)7-5-09:022) and moderate vegetation will cover much of the property. It is also expected that six
distinct archaeological sites should be present within the makai portion of the study area: on Parcel (3)7-5-
09:022 an enclosure wall surrounding a low platform; and on Parcel (3)7-5-09-022 a historic rock wall
along three (east, west and south) of the parcel boundaries, an area of relatively flat bedrock containing
mortar features, and at least two separate midden scatters. Expected disturbances include degradation
caused by vegetation and time, modern dumping and the continued use as a modern homeless habitation.

Expectations for the middle portion (TMK: (3)7-5-09:059) of the project area are limited to the
identification of Site 6302, the Kuakini Wall, and Site 5091 a property boundary wall. This parcel is
entirely developed into housing units. In the mauka portion of the study area, the expectations are that Sites
24233 and 5091 (boundary walls), and Site 24234 with its six agricultural features, will be easily relocated
and the probability of finding additional archaeological features is highly unlikely. It appears that this area
was completely bulldozed and moderate to dense vegetation will cover much of the property.

FIELDWORK

Fieldwork for the current project was carried out June 3-11 2009 by Lizabeth Hauani‘o, B.A., Ashton
Dircks Ah Sam, B.A. and Johnny Dudoit, B.A., under the direction of Robert B. Rechtman, Ph.D.

Methods

Fieldwork in the makai portions of the study area included an intensive pedestrian survey and test
excavations at one site. Survey transects were oriented north/south and the fieldworkers maintained a 10-
meter spacing interval. Although tall grass covered a significant portion of the project area at the time of
the fieldwork, the area was small enough and fieldworkers stayed close enough together, that it is believed
all of the archaeological resources on the surface were located. The findings of the prior McIntosh et al.
(2008) study, in terms of the frequency and distribution of features, closely matched those of the current
study, further supporting the notion that all of archaeological resources present were identified and
recorded. Features discovered during the pedestrian survey were flagged and plotted on a field map. These
features were later cleared of vegetation, recorded in detail, photographed and placed on a large-scale map
of the project area.

A single 1 x 1 meter test unit (TU-1) was excavated at Site 26915, Feature B. The excavation unit was
dug following natural strata until bedrock was encountered. All excavated material was passed through Y-
inch screening in an attempt to recover diagnostic cultural material. Excavation record forms were
maintained for each layer and level, stratigraphic information was recorded, a profile drawn, and
photographs were taken. Upon completion of the unit, the excavated matrix was returned and the feature
was restored as close to its original specifications as possible. Recovered cultural material (albeit limited)
was remanded to the laboratory for detailed analysis.

Fieldwork for middle portion of the study area (TMK: (3)7-5-09:059) included a pedestrian survey of
the perimeter of the parcel and documentation of both the Kuakini Wall and Site 5091. The bulk of the
parcel is developed with apartment units and paved parking.

Fieldwork for the mauka portion of the project area included a brief pedestrian survey to reconfirm the

bulldozing that was observed during previous surveys in the area, and relocation of Sites 5091, 24233 and
24234 (see Previous Archaeological Studies section above).
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Findings

During the current archaeological study all previously identified sites (Clark and Rechtman 2004; McIntosh
et al 2008) were relocated, one previously unidentified site and three new features were also recorded. One
test unit (TU-1) was excavated at Site 29615 Feature B. Descriptions of the sites and of the test unit are
presented below. A listing of the sites including formal type, function interpretation, and temporal
affiliation can be found in Table 3, and the location of each site is shown on Figure 13.

Table 3. Sites within the current project area.

SIHP Site No. Form Function Temporal Association
5901 Wall Boundary marker Historic
6302 Wall Historic
24234 Agricultural Precontact/Historic
29615 Enclosure/Platform Habitation Historic
29616 Bedrock basin/mortar Precontact/Historic
29617 Habitation Precontact/Historic
29618 Habitation Precontact/Historic
29619 Habitation Precontact/Historic
29620 Wall Boundary marker Historic

SIHP Site 6302

Site 6302 is the Statewide Inventory of Historic Places (SIHP) designation for The Kuakini Wall, also
known as The Great Wall of Kuakini or Na Pa Nui o Kuakini. A 125 meter section of Site 6302 extends
along the mauka boundary of Parcel 09-059 and the makai boundary of Parcel 10-006, trending
northeast/southwest and bisecting the current project area (see Figure 13). The wall extends completely
along this boundary except for a 5 meter gap at the southern end of the parcels. Within the project area, Site
6302 stands up to 2.3 meters tall and measures up to 1.5 meters wide. The wall is core-filled and while
most of the wall is intact (Figure 14), it has collapsed in a couple of places (Figure 15).

It is generally cited in the archaeological literature (c.f. O’Hare and Wolforth 1998) that the
construction of the Kuakini Wall began in the early 1800s as a response to the growing number of feral
animals (i.e. cattle, goats, and pigs) running rampant in Kona. Although no record exists of Governor
Kuakini having ordered the wall built, its final configuration was attributed to him. John Adams Kuakini
was governor of Hawai‘i Island between 1820 and 1844. According to Kelly (1983), prior to 1855 this wall
was simply known as the Great Wall or the Great Stone Wall. It is perhaps a result of the Reverend Albert
Baker’s 1915 account of the wall that it has commonly become known as the Kuakini Wall:

Just a little above [the stone church at Kahalu‘u], and continuing all the way to Kailua, is
a huge stone wall built in Kuakini’s time to keep pigs from the cultivated lands above.
(Baker 1916:83)

Other early references to this wall are contained in Mahele records for kuleana awarded bordering the

wall. Typical of these is a ca. 1880 map of Kailua town (Figure 16) prepared by J. S. Emerson and S. M.
Kanakanui. On this map the Great Wall is shown bisecting the greater Kailua-Kona area.
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Figure 13. Project area plan view.
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Flgure 15 Collapsed portions of SIHP Site 6302 behind Kama alna Hale view to northeast.
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Figure 16. Portion of 1880 Emerson and Kanakanui map of Kailua town and vicinity (retraced by Lane in

1928).
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Research conducted by Rechtman et al. (2005) helps shed some further light on the timing of the
construction of the Great Wall. Based on Lucy Thurston’s writings (Thurston 1882), in 1825 a stone wall
was built completely around her 5-acre property, which is located to the north of the current study area.
One would surmise from this that the Great Wall had not yet been built. Rechtman Consulting, LLC also
recorded that the portion of the Great Wall extending north from the northeast property corner of the
Thurston compound was constructed against the pre-existing Thurston residential compound wall (STHP
Site 7248 Feature E). These facts suggest that the Kuakini Wall was not built as a single construction but
rather likely incorporated many previously existing property boundary walls along its course, its
construction did not begin until after 1825, and that significant portions of the wall were completed by
1850. It is also interesting to note that the wall’s original cited function—to protect the cultivated fields
mauka of the wall from feral animals—has been inverted over the years to the protection of the coastal
settlement areas. Perhaps the function of the wall changed through time.

SIHP Site 5091

Site 5091 is a core-filled wall located along the boundary between Pua‘a 1% and ‘Auhaukea‘g 2™ ahupua ‘a.
This wall extends along the length of the northern boundary of Parcel 10:006 in the mauka portion of the
project area and continues westward for a short distance (5 meters) along the northern boundary of Parcel
09:057 (Figure 17) in the central portion of the current study area (see Figure 13). The wall has collapsed in
many sections and where intact stands up to 120 centimeters high and 70 centimeters wide.

NI

¥
he west.

Figure 17. Portion of SIHP Site 5091 along northern boundary of Parcel 09-057, view to t
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SIHP Site 24233

Site 24233 is a wall that extends along the northern boundary of Parcel 10:084 (see Figure 13). This site
was previously recorded by Clark and Rechtman (2004b). When visited during the current investigation,
Site 24233 appeared to be in the same condition as when it was recorded during the earlier study. Clark and
Rechtman (2004b:13) reported that:

The wall is core-filled, but in an extremely poor state of repair. Although Site 24233 was
likely once freestanding, currently the majority of the wall is below the level of the
adjacent roadbed. Essentially, the wall now acts as a retaining wall for fill material that
was imported for the construction of Hualalai Drive, which abuts its northeast face. In a
couple of areas Site 24233 has been reconstructed slightly above the level of the road.
One of these areas near the eastern end of the property contains the remnants of a wooden
cattle gate that is no longer functional [Figure 18]. . . . Site 24233 was likely constructed
sometime in the late 19™ or early 20™ century to keep cattle off of the Kailua-Holualoa
Road (constructed in the late 1880s and currently referred to as Hualalai Drive).

N | vl
b G i o :
Figure 18. SIHP Site 24233 remnants of a wooden cattle gate, view to north (Clark and Rechtman

2004b:15).
SIHP Site 24234

Originally recorded by Clark and Rechtman (2004b), Site 24234 is located within Parcel 10:084 toward the
extreme north eastern portion of the current study area (see Figure 13). The condition of the site is identical
to that as reported in the earlier study (Clark and Rechtman 2004b). The description of this site in Clark and
Rechtman (2004b:15) is as follows:

Site 24234 encompasses five features contained within a roughly 45 x 25 meter . . . The
features consist of four modified outcrops (Features A, B, C, and D) and one small rock
pile (Feature E) [Figure 19]. Two test units (TU-1 and TU-2) were excavated at Site
24234, one at Feature A and one at Feature C.
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Figure 19. SIHP Site 24234 plan view showing test unit location (Clark and Rechtman 2004b:16).
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Feature A is a modified outcrop located at the eastern end of Site 24234 [see Figure
19]. Feature A consists of piled pahoehoe cobbles and boulders that slope approximately
80 to 130 centimeters from ground surface to the top of the outcrop [Figure 20]. The
modified portion of the outcrop measures approximately ten meters east/west by nine
meters north/south. The top of the outcrop is a relatively level area measuring
approximately six meters by six meters with large sections of exposed bedrock
interspersed with piled cobbles. There is a 90-centimeter deep bedrock depression on top
of the outcrop to the east.

A 1 x 1 meter test unit (TU-1) was excavated in the northwestern portion of the
feature on top of the outcrop [see Figure 20]. Excavation of TU-1 revealed an
approximately S55-centimeter thick architectural layer (Layer I) of piled cobbles and
boulders resting on bedrock [Figure 21]. A small amount of very dark brown (7.5YR
2.5/3) silty loam was collected in the bedrock low spots at the base of the unit (Layer II).
This soil was removed and sifted through 1/4-inch mesh screen. A fragment of Cypraea
shell was recovered from Layer II. Excavation of TU-1 terminated at undulating bedrock
55 to 60 centimeters below the unit’s surface [Figure 22].

Feature B is a modified outcrop located approximately three meters west of Feature
A [see Figure 20]. The modified portion of the outcrop measures 1.9 meters long by 1.5
meters wide and stands up to 0.9 meters high along its eastern edge including the bedrock
[Figure 23]. In the northwestern portion of the feature the outcrop rises 0.8 meters from
ground surface to where the modification begins. No cultural debris was observed at
Feature B.

\\ =/ \’A L} iy R V- L » "\.“ -
iew to southeast (Clark and Rechtman 2004b:17).

Figure 20. SIHP Site 24234 Feature A, v
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Figure 22. SIHP Site 24234 Feature A, TU-1 base of excavation, view to north (Clark and Rechtman 2004b:18).
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Feature C is a modified outcrop located approximately four meters northwest of Feature
B [see Figure 19]. The feature is constructed against/along a north facing bedrock outcrop
[Figure 24]. It measures 3.4 meters long (east/west) by 1.9 meters wide (north/south) and
stands up to 1.1 meters high along its northern edge and 0.4 meters high along its
southern edge. Feature C is constructed of piled pahoehoe cobbles and small boulders on
top of and against bedrock.

A 1 x 1 meter test unit (TU-2) was excavated in the central portion of Feature C
along its southern edge (see Figure 19). Excavation of TU-2 revealed an approximately
45-centimeter thick architectural layer (Layer I) of piled cobbles and boulders partially
resting on bedrock and partially covering a soil filled crack in the bedrock [Figure 24].
The crack measured 30 to 40 centimeters wide beneath Layer I, but the width gradually
decreased with depth. It obtained a maximum depth of 30 centimeters below the level of
the surrounding bedrock, and stretched east to west across the entire unit and continued
beyond the confines of TU-2. The crack was filled with a very dark brown (7.5YR 2.5/3)
silty loam (Layer II). This soil was removed as a single layer and sifted through 1/4-inch
mesh screen. Two small fragments of Cypraea shell were recovered from Layer II.
Excavation of the crack and TU-2 terminated at bedrock 75 centimeters below the unit’s
surface [Figure 25].

Feature D is a modified outcrop located approximately four meters north of Feature
C (see Figure 19). The modified portion of the outcrop measures 2.4 meters long
(east/west) by 1.6 meters (north/south) and stands up 0.8 meters high along its north edge
and 0.5 meters high along its south edge [Figure 26]. Feature D is constructed of small to
large sized pahoehoe cobbles piled against the north and west edges of a larger outcrop.
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Figure 24. SIHP Site 24234 Feature C, view to south (Clark and Rechtman 2004b:19).
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Figure 26. SIHP Site 24234 Feature D, view to south (Clark and Rechtman 2004b:21).
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Figure 25. SIHP Site 24234 Feature C, TU-2 profile and photograph from Clark and Rechtman (2004b:20).
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Feature E is a modified outcrop located approximately five meters west of Feature C
(see Figure 19). The outcrop that contains Feature E is L-shaped and measures eleven
meters east/west by nine meters north/south. Portions of this outcrop have been modified
with piled pahoehoe cobbles. There is a linear alignment of cobbles that stretches seven
meters east from the western end of the outcrop (Figure 27). This alignment is
approximately one meter wide and rises up to 0.7 meters above the outcrop’s surface. At
the southeastern end of the outcrop it appears as though a few cobbles may have been
deposited amongst decomposing bedrock cobbles on top of the outcrop, but overall the
modification is minimal.

Feature F is located approximately fifteen meters south of Feature E (see Figure 19). It
consists of eight medium sized pahoehoe cobbles piled on pahoehoe bedrock (Figure 28).
The cobbles may have been stacked at one point, but have since fallen over. Feature F
measures 0.7 meters long by 0.6 meters wide by up to 0.3 meters high. No cultural debris
was observed in the vicinity of Feature F. It is possible that Feature F represents the
remains of a collapsed cairn.

\

Figure 27. SIHP Site 4234 Fatur E, view to east from the western end of the featur-e.
(Clark and Rechtman 2004b:22).
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SIHP Site 26915

Site 26915 is a habitation complex consisting of two features, an enclosure (Feature A) and a platform
(Feature B) whose location is coincident with Parcel 09:022 in the makai portion of the study area (see
Figure 13). The site measures 28 meters north/south by 26 meters east/west, and represents the Mahele
kuleana award (LCAw. 10267) to Molowaole.

Feature A is a roughly square shaped enclosure which measures 26 meters (east/west) by 28 meters
(north/south) (Figure 29). The enclosure surrounds a platform (Feature B). Feature A is both core-filled and
stacked, it is constructed of pahoehoe cobbles. Intact sections stand up to 120 centimeters tall, with an
average width of 80 centimeters. Collapse is evident throughout this feature. There are differing
architectural styles between the east (mauka), north, and west (makai) walls. While the intact sections of
the makai and north walls clearly exhibit core-filled construction (Figure 30), the mauka wall is stacked in
either a more traditional style or as a result of more recent activity. This wall retains the most architectural
integrity with approximately 60 percent intact, perhaps suggesting the latter situation. Several waterworn
stones were noted in the collapse at the south end of this section and in the collapsed sections of the north
wall. The north wall is 60-75 percent collapsed with small, intact sections of stacked facing observed. At
the eastern end of the north wall is an opening; which measures roughly 3 meters wide. Collapsed portions
of the enclosure wall extend approximately 2 meters to the north on either side of the opening (similar to a
constructed entrance to the enclosure area but just as easily interpreted as an product of impact by
mechanical device). Bulldozing of the adjacent sewer line access road has impacted this feature at the
western end of the north wall (a survey pipe is located there) and the northern end of the makai wall, The
makai wall (Figure 31) contains an intact section of approximately 5 meters on its south end, with the
remainder of the wall mostly collapsed. This could be the result of bulldozing the sewer access road. The
south wall is almost completely collapsed except for a small (2.5 linear meters) intact portion near its
junction with the makai wall (Figure 32).

33



RC-0446

UTM WGS 84

2173629 Feature A (enclosing .‘«9}0‘_
0186578 - s % AT RIS

g.- /5\\//1
. '., v 3 OO

Sewerroad <=

‘Waterworn cobble

V' 4
@ Stacked

= ll= Bedrock

Slope
Collapse

e
x>
0 2 4 @ Tree
|—|—, %/ Grass
&

Scale in meters
(heights in centimeters)

Pipe

Figure 29. SIHP Site 26915 plan view.
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Fiure 32. Sit

Feature B is a low-lying house platform, which is enclosed by Feature A (see Figure 29). This platform
measures 10 meters (east/west) by 12 meters (north/south), and is constructed of small to large pahoehoe
cobbles (Figure 33 and 34). This feature has been significantly impacted, although two edges (southern and
western) remain intact. Collapse extends up to two meters from the original feature edge. Given the
information from a previous archaeological study (Soehren 1979a), it appears that this site has been heavily
impacted and has lost the majority of its architectural integrity. Soehren (1979a:1) describes this house
platform as “...finely paved with small field stones” over the mauka half and paved to some extent with
larger stones over the makai half, which he refers to as the /anai, and indicates is slightly lower than the
house area. Intact platform edges retain most of the small stone paving in the northeast portion (Figure 35).
While there are scattered cobbles and boulders with little remaining of the small cobble paving in the
southeast corner. Soehren (1979a:1) noted that the “exterior facings collapsed in several places but are
generally intact,” the current study found only a small section of the original southern edge and southeast
corner facing remaining. Waterworn boulders and cobbles, along with coral fragments were noted
throughout the surface of the feature. The makai half of the feature is disturbed; with several of the large,
flat, waterworn boulders, apparently the ones that Soehren described as “sitting stones”, which have been
subsequently relocated to the southeast corner and scattered in the middle of the feature (see Figure 29).
Modern debris was observed throughout the feature, including alcoholic bottles and cans, syringes,
household rubbish, and homeless encampment remains. A test unit (TU-1) was excavated into the
pavement at the northwest corner of Feature B.
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Figure‘33. SIHP Site 26915, Feature B northeast corner showing
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Figure 35. SIHP Site 26915, Feature B central portion showing paving and dge of feature.

A single 1 x 1 meter test unit (TU-1) was excavated in the roughly paved area in the northwest corner
of Feature B (see Figure 29). The surface of TU-1 was a rough pavement of small waterworn cobbles and
coral fragments (Figure 36). A pepper sauce bottle fragment (Figures 37 and 38) was collected from the
ground surface of the test unit; the manufacture dates for this artifact are between the 1830s and the 1870s.
Excavation revealed two stratigraphic layers (Figure 39). Layer I, the architectural layer, was 7 to 10
centimeters of 85 percent small cobbles mixed with organic debris and coral fragments. Layer II was 5 to
19 centimeters of very dark grayish brown (10YR 3/2) silt mixed with 10 percent small cobbles.
Excavation was terminated at bedrock (Figure 40). Cultural material recovered from TU-1 included small
amounts of ceramics, bottle glass fragments, charcoal, and a metal fragment (Table 4). Other materials
observed but not collected, included kukui nutshell, assorted waterworn cobbles, and fragmented coral. A
ceramic pearlware fragment (Figures 41 and 42) was recovered from Layer II within TU-1 that has a
manufacture date ranging from 1830-1840. The recovered artifacts are indicative of early Historic Period
habitation, perhaps just prior and subsequent to the Mahele. The Mahele records for LCAw. 10267 indicate
that Molowaole got this land from Kamanawa in 1847 and built the enclosure and house platform shortly
thereafter.
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Table 4. Cultural material recovered from SIHP Site 26915 Feature B, TU-1.
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Acc.# Layer Material Species/type Count  MNI  Weight (g)
001 Surface Glass bottle Pepper sauce 1 - 430.0
002 I Glass Clear 1 - 28.0
003 I Glass Clear 2 - 2.1
004 I Glass Green 4 - 10.0
005 I Glass Olive 2 - 3.0
006 I Marine Shell Nerita picea 2 - 0.2
007 I Marine Shell Cypraea sp. 2 2 5.5
008 | Marine Shell Bivalve 1 1 9.8
009 I Marine Shell Cellana sp. 1 1 0.2
010 I Marine Shell Conus sp. 1 1 0.1
011 11 Glass Clear 7 - 16.0
012 II Glass Aqua 2 1.9
013 11 Glass Green 18 - 31.5
014 11 Glass Olive 2 - 4.1
015 11 Glass Brown 11 - 10.3
016 I Ceramic Pearlware 1 6.0
017 I Ceramic Annularware 1 - 1.9
018 II Metal Iron strap 1 - 3.9
019 II Marine Shell Cellana sp. 7 2 17.3
020 II Marine Shell Cypraea sp. 8 5 18.4
021 11 Marine Shell Conus sp. 3 3 5.4
022 II Marine Shell Nerita picea 3 3 0.5
023 II Marine Shell Drupa sp. 2 2 1.9
024 11 Marine Shell Muricidae 1 1 0.1
025 11 Marine Shell Thaididae 1 1 0.5
026 11 Organic Charcoal - - 0.4
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Figure 37. SIHP Site 26915 1830s-187

Figure 38. SIHP Site 26915 8305-1705 era saue bottle fragment, side view.
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Figure 39. SIHP Site 26915 Feature B, TU-1 west wall profile.
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Flgue 42.IHP Site 26915 Feature B TU-1 perlar fragent interior view. o
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SIHP Site 26916

Site 26916 is a series of mortars and shallow basins which are pecked into an area of exposed bedrock near
the western boundary of Parcel 09-021 (see Figure 13). The outcrop extends northwest by southeast and is
approximately 3.3 meters wide with heights ranging from 20 to 50 centimeters above the surrounding
bedrock ground surface. Site 26916 was previously recorded by Pacific Legacy (McIntosh et al 2008) as T-
4, and they identified two mortars (currently identified as Features A and D). During the current study three
pecked basins (Features B, C, and D) and one ground basin (Feature E) were additionally recorded along
with a cylindrical core sample hole, which is located approximately 9 centimeters southeast of Feature D
(Figures 43 and 44).
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Figure 43. SIHP Site 26916, Features A, B, C, D and E, view to the northwest.

Feature A is a conical mortar located at the southern end of Site 26916 (30 centimeters southwest of
Feature B and 1.5 meters south-southeast of Feature E) (see Figure 44). Feature A was previously identified
as T-4, mortar 2 by Mclntosh et al (2008). Feature A has a smooth interior surface and measures 18
centimeters in diameter with a maximum depth of 7 centimeters below the surrounding bedrock surface.
This feature is similar in construction to Feature D.

Feature B is a shallow, irregularly-shaped basin, located 30 centimeters northeast of Feature A and 1.2
meters south-southeast from Feature E (see Figure 44). It measures 46 centimeters by 32 centimeters with a
maximum depth of 3 centimeters below the surrounding bedrock surface. This feature is similar in
construction to Feature C.

Feature C is a square pecked basin, which is located 69 centimeters northwest of Feature B on a
slightly sloping portion of the bedrock outcrop (see Figure 44). Feature C is shallow, measuring 31
centimeters by 29 centimeters, with a maximum depth of 3 centimeters below the surrounding bedrock
surface.
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Figure 44. SIHP Site 26916 plan view.
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Feature D is a conically-pecked mortar, located 40 centimeters northeast of Feature C and 87
centimeters north of Feature A (see Figure 44). This mortar was previously identified by Mclntosh et al.
(2008) as T-4, mortar 1. Feature D measures 17 centimeters in diameter, with a maximum depth of 9
centimeters below the surrounding bedrock surface. This mortar is similar in construction to Feature A.
There is a mechanically created core sample hole located 10 centimeters southwest of Feature D (Figure
45).

Feature E is a roughly square basin, which is located at the north end of T-2, 1.5 meters west-northwest
of Feature A (see Figure 44). This ground basin measures 25 centimeters by 28 centimeters, with a
maximum depth of 7 centimeters below the surrounding surface.

R / F A
Figure 45. SIHP Site 26916 Feature D, mortar next to modern core sample hole, overview.
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SIHP Site 26917

Site 26917 is an 8 meter by 6 meter area of bulldozed boulders and cobbles, located roughly 15 meters
north of Site 26916 and 10 meters south of Site 26918 (see Figure 13). The concentration of rocks is
accompanied by a surface scatter of coral and marine shell, and appears to have once been either an
enclosure or a platform. There are also numerous waterworn cobbles that were possibly used in the
construction of the original feature. There is little, if any, architectural integrity left at Site 26917 (Figure
46), and very little potential for encountering intact subsurface deposits.

s f
i N N,
Figure 46. SIHP Site 26917, view to northwest.

SIHP Site 26918

Site 26918 is a heavily impacted remnant of an enclosure located in the northeastern corner of Parcel
09:021 (see Figure 13). This feature was previously identified as a midden scatter measuring 2 meters by 2
meters by Pacific Legacy (McIntosh et al 2008) and designated T-2. The overall dimensions for Site 26918
as recorded during the current study are roughly 8 meters by 6 meters, which includes the disturbed
construction rocks and a scatter of coral and marine shell (Figure 47). This site seems to match the location
of the bulldozer-destroyed site described by Connolly (1974) and also by Soehren (1979a). There is little, if
any, architectural integrity left at Site 26918, and very little potential for encountering intact subsurface
deposits.
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Figure 47. SIHP Site 26918, view to northwest.

SIHP Site 26919

Site 26919 is a sparse midden scatter in sandy silt, located at the top of a large bulldozed push pile (Figure
48) near the mauka boundary of Parcel 09:021 (see Figure 13). The scatter contains numerous /i ili
cobbles and marine shell (Cypraea sp. and Drupa sp.). This site was previously identified by McIntosh et al
(2008) as a 2 meter by 2 meter midden scatter, with a coral sinker, and designated T-1. The area is
completely disturbed by bulldozing activity, and the surface midden scatter appears to be a small remnant
of a totally destroyed habitation site.

1
Figure 48. SIHP Site 26919, view to east.
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SIHP Site 26920

Site 26920 is the boundary wall that encloses three (mauka, makai, and southern) of the four sides of the
makai portion of the current study area (see Figure 13) and was previously identified by Mclntosh et al.
(2008) as T-3. Both the mauka and makai walls of Site 26920 were given Bishop Museum site numbers by
Connolly in 1974. The wall mauka of Ali‘i Drive was designated Ha-D8-6. The wall located makai of
Kuakini Highway was designated Ha-D8-11 (see Figure 8). This boundary wall is core-filled with
continuously constructed corners. The wall averages 80 to 100 centimeters tall, with an average width of 80
centimeters. The mauka segment of the wall has an 2.5 meter engineered break and remnant wooden gate
(Figure 49) and has also been breached along Kuakini Highway at the sewer easement access road, as has
the makai segment of the wall along Ali‘i Drive. In the makai portion, this breach has facilitated the use of
the area as an informal parking area. A remnant section of wall (Figure 50) located along of Ali‘i Drive,
north of the parking area appears to have been recently restacked based on construction style (loosely piled)
that differs significantly from the remainder of wall (core-filled). Also, chunks of asphalt are incorporated
into the lower courses of this wall section. The southern wall segment (along the common boundary with
the Billfisher Condominium property), is regularly maintained as part of the condominium landscaping
(Figure 51). The original construction of this wall seems to post-date the establishment of both Kuakini
Highway and Ali‘i Drive, perhaps having been built sometime during the early 1960s.

Figure 49. Constructed break and remnant wooden gate in mauka section of S ite 26920.
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G b o TR LA WHEST
SIHP Site 26920 makai (west) wall with Ali‘i Drive in rear, view to northwest.

- ¢ S vl

LL Y T

Figure 51. SIHP Site 26920 south wall, view to southwest.
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Summary

As a result of the current inventory survey all of the previously identified archaeological sites within the
study area were relocated. These consisted of SIHP Sites 5901, 6302, 24233, and 24234, along with the
Mclntosh et al. (2008) temporary sites T-1 through T-4. SIHP Site 5901 is a historic boundary wall, STHP
Site 6302 is the Kuakini Wall, STHP Site 24233 is a historic boundary wall, and SIHP Site 24234 is an
agricultural complex of five features. Official site numbers (SIHP Sites 26916, 26918, 26919, and 26920)
were assigned to the Mclntosh et al. (2008) sites replacing their temporary numbers; four additional
bedrock grinding features were added to SIHP Site 26916 and two new sites (SIHP Sites 26915 and 26917)
were recorded.

Site 26917 (like 26918 and 26919) is a significantly impacted former habitation area. Bulldozing
activity has nearly completely destroyed this site. Site 26915 is a reasonable intact enclosed house lot
dating from the mid nineteenth century. Mahele records indicate that this site was established in 1847, and
the archaeological evidence indicates that it may have been inhabited into the late nineteenth century.

SIGNIFICANCE EVALUATION, DETERMINATION
OF EFFECTS, AND TREATMENT
RECOMMENDATIONS

Given the potential federal nexus for this project, the sites recorded during the current study are assessed
for their significance based on the National Register Criteria. This significance evaluation should be
considered as preliminary until the Hawai‘i State Historic Preservation Officer (SHPO) provides
concurrence. As contained in the Federal legislation and its implementing regulation (Section 106 of the
National Historic Preservation Act and 36 CFR Part 800, respectively), a resource must be considered a
Historic Property, that is a resource “listed or eligible for listing in the National Register of Historic Places”
before a determination of effects can be made. The criteria for evaluating eligibility are as follows:

The quality of significance in American History, architecture, archaeology, engineering,
and culture is present in districts, sites buildings, structures, and objects that possess
integrity of location, design, setting, materials, workmanship, feeling, and association
and,

(a) that are associated with events that have made a significant contribution to the broad
patterns of our history; or

(b) that are associated with the lives of persons significant in our past; or

(c) that embody the distinctive characteristics of a type, period, or method of
construction; or that represent the work of a master; or that possess high artistic
values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or;

(d) that have yielded, or may be likely to yield, information important in prehistory or
history [36 CFR § 60.4)

An evaluation of site significance, a determination of effects, and treatment recommendations for the
ten sites addressed in this study is summarized in Table 5 and a discussion follows.
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Table 5. Significance, effects, and treatment recommendations.

STHP Site No. Significance Effect* Recommended Treatment
5091 d No adverse effects No further work
6302 a,c,d No adverse effects Preservation

24233 d No adverse effects No further work
24234 d No adverse effects No further work
26915 d No adverse effects Data Recovery
26916 d No adverse effects No further work
26917 d No adverse effects No further work
26918 d No adverse effects No further work
26919 d No adverse effects No further work
26920 d No adverse effects No further work

* if the treatment recommendations are followed.

The SHPO (DLNR-SHPD) has previously determined that Sites 5091 and 24233 are significant under
Criterion d, and approved the following site treatment for these sites as an acceptable alternative resulting
in a no adverse effects determination: “preserve if possible.” Given the nature of the proposed roadway
development, it will be necessary to impact sections of these walls for roadway construction; however, the
preservation of these sites at other locations will serve to mitigate any adverse effect. For Site 24234, the
SHPO (DLNR-SHPD) has already determined that this site is significant under Criterion d and approved a
recommendation of no mitigation work required to support a no adverse effects determination.

The SHPO (DLNR-SHPD) has already determined that SIHP Site 6302, the Kuakini Wall, is
significant under Criteria a, ¢, and d, and the site is listed in both the State and National Register of Historic
Place. This site is recommended for preservation with the allowance of a single breach to facilitate roadway
construction. A preservation/treatment plan should be prepared to support a no adverse effect
determination.

SIHP Site 26915, a mid to late nineteenth century residential compound, is considered significant
under Criterion d. While some integrity has been lost, this site still has the potential for yielding
information relative to the period of transition that took place in many Hawaiian households just prior to
and following the Mahele. Data recovery is the recommended treatment for this site to mitigate potential
impacts and support a no adverse effect determination.

SIHP Site 26916 is a collection of mortars and shallow basins in exposed pahoehoe bedrock. This site
may have seen use during both Precontact and Historic Times. It is evaluated as significant under Criterion
d for the information it has yielded. The data recorded about this site during the current study was sufficient
to mitigate any potential impacts and to support a no adverse effects determination.

SIHP Sites 26917, 26918 and 26919 are concentrations of boulders and cobbles with sparse midden
deposits that represent the remains of small habitation sites that have been nearly completely destroyed by
bulldozer activity. As a result, the features lack much if not all of their original integrity and it is suggested
that further work at these sites is unlikely to yield any significant amount of useful new information.
Therefore, while these sites may be significant under Criterion d, the proposed project will have no adverse
effect upon them and no further work is the recommended treatment.

SIHP Site 26920 is an early twentieth century core-filled wall that surrounds three sides of Parcel
09:021. This property boundary wall has been documented during the current study and is considered
significant under Criterion d for the data it has already yielded relative to turn-of-the-century land use
patterns, and further study is not likely to produce any new information. Accordingly, Site 26920 will not
suffer an adverse effect from development activities within the project area and no further work is the
recommended treatment.
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