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Attorneys for
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In the Matter of the Petition Of DOCKET NO. A02-737
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To Amend the Agricultural Land Use District LIST OF EXHIBITS; DECLARATION OF
to the Urban Land Use District for DEREK B. SIMON; EXHIBITS 29 - 33;
Approximately 62 Acres, Tax Map Key Nos.: CERTIFICATE OF SERVICE

(3) 7-5-010:085 and 7-5-017:006 situated at
Wai‘aha, North Kona, County and State of
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UNIVERSITY OF THE NATIONS, KONA, INC.’S
FIRST SUPPLEMENTAL LIST OF EXHIBITS

University of the Nations, Kona, Inc., a Hawai‘i nonprofit corporation (“UNK?”), as
successor-in-interest to Petitioner U of N Bencorp, to those certain parcels of land consisting of
approximately 62 acres and currently identified by Tax Map Key Nos. (3) 7-5-010:85 and (3) 7-
5-017:006, by and through its legal counsel, Carlsmith Ball LLP, hereby respectfully submits to
the Land Use Commission of the State of Hawai‘i, UNK’s First Supplemental List of Exhibits.

UNK reserves the right to amend its First Supplemental List of Exhibits and identify

additional exhibits not expressly noted herein in response to any pleadings, arguments, exhibits
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or witnesses identified by any party.

DATED: Honolulu, Hawai‘i, May 17, 2019.
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STEVEN S.C. LIM
KATHERINE A. GARSON
DEREK B. SIMON

Attorneys for
UNIVERSITY OF THE NATIONS, KONA,
INC.
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BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAI‘I

In the Matter of the Petition Of DOCKET NO. A02-737

U of N BENCORP
DECLARATION OF DEREK B. SIMON

To Amend the Agricultural Land Use District
to the Urban Land Use District for
Approximately 62 Acres, Tax Map Key Nos.:
(3) 7-5-010:085 and 7-5-017:006 situated at
Wai‘aha, North Kona, County and State of

Hawai‘i
DECLARATION OF DEREK B. SIMON
I, DEREK B. SIMON, declare and state as follows:
1. I am an attorney with Carlsmith Ball LLP, attorneys for University of the Nations,

Kona, Inc. (“UNK”), successor-in-interest to U of N Bencorp, the original Petitioner in Docket
No. A02-737.

2. Attached hereto as Exhibit 29 is a true and correct copy of the 2019 University of
the Nations Expansion Development Plan, provided to Carlsmith Ball by UNK.

3. Attached hereto as Exhibit 30 is a true and correct copy of UNK’s 2019
Development - Historic Resources, provided to Carlsmith Ball by UNK.

4, Attached hereto as Exhibit 31 is a true and correct copy of UNK’s 2019
Development - Conformance with State/County Plans, provided to Carlsmith Ball by UNK.

5. Attached hereto as Exhibit 32 is a true and correct copy of a Traffic Impact
Analysis Report dated April 30, 2006, provided to Carlsmith Ball by UNK.

6. Attached hereto as Exhibit 33 is a true and correct copy of UNK’s Faith-Based

Financing Model, provided to Carlsmith Ball by UNK.

1
4850-9243-4838.2.069428-00001



DATED: Honolulu, Hawai‘i, May 17, 2019,

7Y 7

DEREK. B. SIMON
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2019 University of the Nations Expansion
Development Plan

EXHIBIT 29
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PROJECT SUMMARY

A. PROJECT NAME:

B. PROJECT APPLICANT:

C. LOCATION AND
OWNERSHIP:

University of the Nations Expansion

University Of The Nations Kona Inc. Hawaii non-profit
corporation

75-5851 Kuakini Hwy,

Kailua Kona, HI 96740

Location: TMK: (3) 7-5-10:85 & 7-5-17:6, (see
Figure 1.1 & 1.2 for TMK Maps) total project area of
approximately 62 acres approximately one mile southeast
of Kailua-Kona, County and State of Hawaii. The
Property is located on the lower western slopes of
Hualalai mountain, bordered by Kuakini Highway on the
west, Hualalai Road to the east, the University of the
Nations-Kona campus to the north and the Kona Hillcrest
subdivision on the south. The Property rises in elevation
from approximately 100 feet at Kuakini Highway to 325
feet at its highest point, with the steepest slopes on the
upper Mauka side just below Hualalai Road. (See Figure
1.1 for Project Area Map.)

Ownership: In 2000 the University of Nations — Kona
(“U of N Kona”) purchased the subject TMKs working
through U of N Bencorp (“Bencorp”), a Hawaii
501(c)(2) non-profit benefit corporation. Extensive
plans were prepared for development of the subject
TMKSs, ostensibly to benefit U of N Kona financially.
Several years later in 2004, a major shift of executive
officers occurred and the U of N Kona decided to
realign the development of the land to match it’s
mission purpose. Bencorp was dissolved and later the
property was transferred to the U of N Kona in 2018.
The U of N Kona intends to seek State and County
approval to develop the reclassified area into a U of N
Kona campus with staff and student housing and
integrate into the existing U of N Kona Master Plan.
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D. EXISTING USE: The land is currently vacant and undeveloped. Less than

three acres is used as an educational experimental farm.

E. STATE LAND USE CLASSIFICATION: Urban

F. COUNTY OF HAWAII

GENERAL PLAN: Medium Density Urban Development on the LUPAG

map.

G. COUNTY OF HAWAII TMK (3) 7-5-10:85, zoned A-la
ZONING: TMK (3) 7-5-17:06, split zoned RD-3.75 and R-7.5

H. TOTAL LAND AREA: Approximately 62 acres

I. LAND USE ALLOCATION: Residential: = 15 acres
Recreation / Sports: +16 acre
Roadway/Parking: + 5 acres
Academic: = 11 acres Open
Space: = 15 acres

J.PROJECT COST: Total project costs are estimated at approximately
$91 million inclusive of volunteer hard and soft costs
savings. The figures are based upon 2019 building

costs.

K. PROJECT DESCRIPTION:  The project comprises three Phases which link the property
to the original U of N Kona Campus Master Plan:

Halau for Learning 1 building
Staff Housing 5 buildings
Student Housing 5 buildings
University Classrooms 4 buildings
K-12 Education Center 1 complex
Phase 1 3 buildings
Phase 2 4 buildings
Science Research Center I complex
Social Science 3 buildings
Natural Science 3 buildings
Visitor’s Center 1 building
Sports Complex 1 large area



Stadium facility
Gym
Swimming

Basketball

Tennis

Beach Volleyball
Camp Area

CERT / Security building
Campus Services Complex

Small Group Pavilion

1 field house
1 building
1 competition pool
1 warm up pool
2 courts
6 courts
3 courts
1 complex
(11 small buildings)
2 buildings
1 complex
(5 buildings)
1 building
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A. Project Description

LOCATION AND OWNERSHIP
1. Location

The Property is located on the west coast of the Island of Hawaii, approximately one
mile southeast of the town center of Kailua-Kona, on the lower western slopes of
Mount Hualalai at an elevation ranging from approximately 100 to 325 feet. The
Property is bordered by Kuakini Highway on the west, Queen Kaahumanu (Queen K)
Highway and Hualalai Road on the east, the University of the Nations-Kona Campus
on the north and the Kona Hillcrest subdivision on the south. The Property is
generally gently sloped, with steeper slopes (approaching 25 percent) on the upper
Mauka side just below Hualalai Road. The Property is located within the area covered
by several public plans: the State of Hawaii General Plan, the West Hawaii Regional
Plan, the Keahole to Kailua Development Plan, and the Kailua-Kona General Plan.
The proposed development is consistent with the objectives and policies of all of
these plans. See Section III. Conformance with State/County Plans.

The property comprises approximately 62 acres, and two tax map parcels: TMKs (3)
7-5-10:85 & 7-5-17:6.

2. Ownership

The Property is owned in fee simple by University Of The Nations Kona Inc., non-
profit corporation with offices at 75-5851 Kuakini Hwy, Kailua-Kona, HI 96740.

The U of N Kona is a Hawaii 501(c)(3) non-profit corporation and mission-based
educational institution whose Kailua-Kona campus borders the Property to the north.
U of N Kona’s purpose is to educate men and women and prepare them spiritually,
intellectually and culturally for Christian service throughout the world, but especially
in the Pacific and Asia.

The U of N Kona is a mission-based educational institution, founded in Kona in the
late 1970°s and now actively involved in equipping men and women in more than
162 nations through field-driven course work within its seven colleges and focused
centers. Unique in the field of higher education, this non-traditional, globally
networked university offers viable university-level learning opportunities for
emerging leaders in 162 nations and over 750 locations worldwide.

Over the last two decades, through both the educational and physical development of
the campus, tens of thousands of lives have been impacted, and have in turn identified
with and invested in the mission and vision of the University. This investment has
generated parents who have sent their children, thousands of volunteers who have
labored in the building of the facilities, and a growing constituency of small as well as
substantial donors.
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CONCEPTUAL PLAN

A previous Change of Zone Application was submitted for the subject parcels in
September of 2003, however early in the spring of 2004 the University of Nations
changed the plan for development of the 62 acres to better re-align with its mission
and purpose. The University decided not to develop the land for primarily commercial
purpose but rather preserve the land for future growth of the University campus.
Figure 2.1 illustrates the proposed conceptual phased expansion and growth of the
University Campus.

Until the summer of 2018, the reclassified land was owned by Ka Ohana Waiaha
(KOW), a community land trust for YWAM/University of the Nations staff. KOW
held the land in trust but had no means to develop it. In early 2019, U of N Kona
leadership once again looked at moving forward to develop the land. Kumu
Leina’Ala Fruen, a linenal descendent, was called for consultation in the current
process on multiple occasions. She gave spiritual input as well as helped fashion the
concept for the Halau for Learning. Local Kahu and Kupuna have also been kept up
to date with these developments and have been invited to engage in the development
process.

The current proposal puts the land to its best use by developing it consistent with the
County of Hawaii General Plan’s medium density urban designation. The land is
within the geographic limits of the town of Kailua-Kona, the main population center
on the west coast of the Island of Hawaii. In keeping with its high-quality design and
respect for the Kona lifestyle, the proposed development program is considerably less
dense than the medium-density urban designation. The parcel has sweeping views
seaward and the proposed buildings are oriented to the site to catch daily Mauka-
makai breezes utilizing passive cooling. Thus, the parcel is a particularly good place
for the development proposed.



PROPOSED PROGRAM DESIGN SECTIONS

1. New Student Dormitories
4 Classroom Buildings

EX R-12 School

3

® CAMPUS SERVICES

G ME\
s

Hawaii Caltaral and Science Research Center
5 Sparts Complex
. Camp Area
7. SwafiHousing
8. CERT.
9. Campus Services Complex
10.  Outdoor Event Hall
11 Bus Stop
Pavillion

STAFF HOUSING

. i - STUDENT HOUSING
STUDENT HOQUSING® AND CLASSROOMS
NI CLASSROOMS

B CAMP ARFA

Land Use and Development Plan
at TMKs 7-5-010:085 & 7-5-017:006
University of the Nations Kona, Inc.
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Archeological Resources

There are 5 archeological sites slated for preservation on the reclassified area: 3
burial chambers, an agricultural heiau and the Kuakini Wall. The campus plan was
developed to give maximum space around them to respect and preserve the sites but
also to offer an interpretive program that offers education in Hawaiian and English as
to the historical meaning of the sites to preserve them for the next generation. All 5 of
these sites will be preserved in accordance with the preservation plan and any other
professional recommendations. These sites will be preserved for posterity as a valuable
part of the campus landscape and design. A twenty-foot buffer zone surrounding the
sites will be established with the boundaries of the buffer zone defined by a stone wall
constructed of local basalt boulders and cobbles. The wall would be built so as to be
typically traditional Hawaiian in appearance. The archeological report allows for a
widening of the Kuakini wall under supervision and to use the rocks to repair other
parts of the wall that needs repair.

Staff Housing
Currently a large majority of the U of N Kona staff do not live on the campus

because of the limited space available on the existing 42 acre campus. The alternative is
the local housing supply. There is a great need for long term staff housing. The
proposed plan has development for long term housing which will help alleviate the
housing shortage in Kailua-Kona. The concept is that ownership of these housing units
will be held in a community land trust similar to Ka Ohana Waiaha which allows staff
to build and retain some equity. In each building there will be 6 studios; 9 one
bedroom apartments, 6 two bedroom apartments. Five buildings are planned with a

total of 105 units. The feel will be similar to the Hualalai Village Condominiums. '

Student Housing

In keeping with the U of N Kona live-learn philosophy, the student residential
area will seek to integrate living space with the learning environment. This acts as a
catalyst for cohortive learning. Each dormitory will consist of two wings divided by a
courtyard and offer a variety of residential units for a diverse student population. The
units are designed with as much flexibility as possible. The residential design has a
variety of units: 8 for couples; 22 for families or singles; 15 for singles; 6 ADA units;
2 multi-purpose classroom/recreation rooms. These will be complimented by laundry
facilities; storage rooms; ground floor open air courtyard and 2 Outdoor seating areas.
There are 255 student residential units currently on the plan.

Academic and Recreation Facilities

-a. Wai‘aha Hawaiian Legacy Learning Village

The Wai‘aha Hawaiian Legacy Learning Village will be an open outdoor pavilion
style gathering place with a covered Ho‘ike pa (stage) and seating for up to 500
people. It will take the emphases of Henry ‘Opiikaha‘ia’s life and train local
Hawaiian community ‘ohana to learn about the Hawaiian Language through the
lens of ‘Opiikaha‘ia and his journey in being the first Hawaiian to translate the
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book of Gensis in the bible- Kauoha (use as the guiding thought behind Hawaiian
Bible teachings) and to establish Na p&°ai o na kupuna (Cultural pathways in the
circle of the Esteem Elder in Hawaiian Lifestyles).

There will be training in Hawaiian culture, history and heritage in cultural aspects
such as Hula the art of healing, Haleo Hawaiian language (Kama‘ilio with the
elders), Hawaiian Artisans and practioneers, culture traditions, native plants and
agriculture as well as training for Kahu (Kahuna Pule) and to foster engagement
with other indigenous communities in Pacific island nations, Maori of Aotearoa,
first nations people, and even Amazon tribes. The Halau will influence other
UofN Kona programs_(K-12, Associate, Bachelor, Masters level programs) by
overseeing Hawaiian welcome protocols, celebrating Hawaiian culture and
identity, training students to Malama our Hawai‘i Island community and respect
the land.

b. K- 12 Education Center

The K-12 school will provide a much-needed facility for the diverse school
programs currently run at the U of N Kona campus: the Learning Center (lab
school focused on “profound learning concepts”), Wai’aha (homeschool co-op
focused on fostering parent-child relationships), English and Korean Foundation
Schools (serving the children of U of N Kona student families). This facility will
also double as a learning environment for training teachers and interns. The total
K-12 student population will be a maximum of 1,500 every year. Enrollment will
be both from the children of staff and students as well as open to the wider
community.  Special consideration will be given to make the Iearning
environment conducive for foster children and those with ADA needs. This
education center will be built in two phases. Phase one will be comprised of 3
larger buildings with 16 open classrooms; 4 offices; 4 swing rooms for teacher
training. Phase two will be comprised of 4 larger buildings: 30 open classrooms;
8 offices; 6 swing rooms for teacher training.

University Classrooms (Associates, Bachelor and Master Levels)
The U of N Kona training concept brings together academics as well as practical
project development (or field assignments). The training will be fashioned around
centers to bring positive change through the application of course content. There
are 7 Colleges in the University of the Nations that offer Associate, Bachelor and
Master levels. The training will include programs from those 7 Colleges and will
seeks to have a positive effect on the Big Island community as well as in other
nations. Examples: social work with a view to training students to serve local
families with wrap around care; whole person healthcare (medical and
counselling) where students will intern attending needs of the local community;
community development where students apply concepts to developing increasing
sustainability in regards to energy, food, water and shelter and much more. The
facilities will be four University level training buildings with different size
classrooms and office space. Each building will be 3 levels and will consist of 2
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large lecture halls, 9 classrooms, 1 prayer room, 1 outdoor classroom, 3
conference rooms and 5 offices.

d. Science Research Center
The multi-complex plan has a wing for Social Science, Natural Science, and a
combined wing with a Visitor Center, Museum and Auditorium. The Center
brings together scientific research, applied sciences to aid community
development (food, energy, shelter, water) as well as linguistics. The facility will
have 7 connected buildings: 1 visitor center; 3 buildings for social sciences and 3
for the natural sciences.

Sports Complex

The sports complex will offer sports training in a variety of disciplines. The complex
will include the following facilities: soccer field with integrated running track and
stadium seating; an integrated field house with locker rooms and office space/
classrooms; olympic size swimming pool with a warm up pool; 6 tennis courts; 3 beach
volleyball courts; 1 basketball court; 1 large gym area. The Sports Complex will be used
by the K-12 school, students, staff and by invitation to the Kona community for sporting
events.

Camp Area
The camp area has smaller, rustic housing spread out over the landscape. The housing is

designed for short term stays including: summer camps; sports camps; teams returning
from field assignments, and seminar participants. These camps will be open to local and
off island youth. The camp area will be comprised of 11 buildings for dormitory style
accommodation and 1 support building. There will be accomodation for a maximum 380
people.

Campus Services Complex -
The Campus Service Complex will have technical shops for campus construction,
maintenance and support of the sustainability plan. It will also include a trade school.
The location at the top edge of the campus provides for direct road access and allows a
generous distance from the classrooms and dormitories. The facility will include offices,
storage, maintenance, classrooms and work space.

Community Emergency Response Team Building (CERT) & Security
The Community Emergency Response Team (CERT) and Campus Security facility will
consist of 4 sleeping quarters; 3 meeting rooms; 1 large lecture room; emergency vehicle
garage; a covered courtyard; 5 equipment storage rooms and 1 kitchen.

Coffee Shop and Mini-Market
A coffee shop and a mini market will be centrally located and adjacent to the sports
complex. The mini market on the first floor will sell items such as toiletries, snack food,
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drinks, books, and t-shirts. The coffee shop located on the 2nd floor will sell local Kona
coffee and tea.

Small Groups Pavilion
The U of N Kona education philosophy seeks to facilitate a personal relationship between
the lecturer and the student. Sometimes there is need to break a large class into small
groups to process the concepts in a less formal environment hence the need for a small
group pavilion. The pavilion will consist of 9 light and airy bays that are accessible from
all directions; will have large overhangs and louvers to shade from the sun; will also have
interior dividing features to hold multiple groups at a time.

B. Development Plan

The aforementioned facilities will be developed in a three phase process. (See the
overview of the breakdown of the phases below with the estimation of the development
cost in point C and D respectively).

The first phase is estimated to cost $11.2 million with consideration given to the savings
made in soft and hard costs through donation of professional and trade services. We
estimate that the first phase will realistically take 5 years to complete.

With respect to finances it should be noted that over the past 10 years the U of N Kona has
spent $19.2 million on construction and capital expenditure on the current campus. The
money was not raised using conventional financing but rather donor contributions for
specific projects. After the campus recovered from the embezzlement 2014-2016, we have
been able to cash flow about $1.5 million per year for capital developments. With that
track record we will be able to fund the first phase of the development of the reclassified
parcel through donations and cash flow. The University is also in a stable financial
position, such that financial institutions are ready and willing to provide additional
funding.

In terms of the timeframe to develop the reclassified area, the first phase will be receiving
the requisite approvals from the State of Hawaii and the County of Hawaii. While this is
ongoing we will take the opportunity to launch a capital fundraising program with our
partners and donors to get the finances needed to complete the project. Initially the soft
costs will be able to be covered out of our campus cash flow.

Currently we are already working on the reclassified area with respect to grubbing the land
for a firebreak. We can also complete the survey and recording of the setbacks of the
archaeological resources and continue the educational signage regarding their historical
significance.

During 2019 we are working with the Hawaii State Land Use Commission for their
approval of the modified plans with respect to allowing us to submit an “Amendment” to
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the “Motion to Amend the Conditions” submitted in 2007. Once we receive the approval
of our plan from the LUC, we will be able to move forward in the next phase of the
development of the land.

During 2020-2021 we will work with the County of Hawaii to i.) rezone the reclassified
area to the appropriate designation ii.) submit the plans to the Kona Village Design
Committee iii.) submit the plans to the County of Hawaii Planning Department and iv.)
pull the necessary permits to perform work on phase 1. This may take up to 2 years to get
this process worked out. Once the various approvals are granted then we will move onto
the next phase.

As soon as possible we would start with the necessary site work i.) perform necessary
grading and excavation ii.) put in utilities: water, sewage, electric iii.) put in the roads for
phase 1 iv.) erect a security fence/wall on the southern boundary. We estimate the time
frame would be between 2020-2022.

After the site work has been performed, the facilities will be erected i.) Halau for Learning
ii.) K-12 School (part 1) iii.) Sport Grounds (soccer field, grass running track, tennis
courts; volleyball court, bathrooms) iv.) Storage and Maintenance Area (part 1). The
target date to complete phase one will be 2024.

C. Development Timetable

The University persevered through difficult times and has emerged with a strong
financial position as well as clarified vision. The land will be developed in 3 phases.
An overview is given below:

PHASE ONE (2019-2024)
e Archeological Preservation
e Grubbing land for firebreak and care of land
o State of Hawaii Land Use Commission approvals
e County of Hawaii rezoning from agricultural to approiate zone
e KVDC approvals
e County of Hawaii Planning approvals and permits
e Site work: grading, excavation, utilities (water, sewage, electric) and roads.
e South Security Fence/Wall
e Halau for Learning
o K-12 Education Center (part 1)
o Sport Complex (soccer field, grass running track, tennis courts; volleyball court,
bathrooms)
e Campus Services Complex (part 1)

PHASE TWO (2025-2034)
e K-12 Education Center (part 2)
e Sport Complex (Stadium Seating includes storage, locker room, bathroom



gym; Swimming pool; Large Gym)
Camp Area

Student Housing (part 1)
University Classrooms: (part 1)
CERT/ Security Center

Campus Services Complex (part 2)

PHASE THREE (2034-2040)

Small Group Pavilion
University Classrooms (part 2)
Science Research Center
Student Housing (part 2)

Staff Housing

D. Project Development Costs

It is challenging to provide cost estimates for a project that will unfold over twenty- five years
or longer, due to building cost inflation and other factors. Therefore, the following cost of

project development is an estimation based upon today’s costs:

16

PHASE 1

1
3
4
5
6
7
8

9

. Henry ‘Opiikaha‘ia Legacy Center
2. K-12 School phase A

. South Security Wall

. Volleyball Courts

. Soccer Field and Track

. Tennis and basketball courts

. Restrooms

. Campus Services phase A

. Other infrastructure — sewer, water, power, etc.

10. Roadways and Parking

11. Landscaping, Furnishings Soft Cost & Contingency Included

TOTAL PHASE 1 BUDGET:

PHASE 2
1. K-12 School phase B

2. Campus Services phase B

3. Stadium Seating / Sports Complex
4. Olympic Swimming Pool

5. Sports Camps

$1,225,000
$2,856,900
$530,000
$115,500
$465,000
$250,000
$239,000
$2,660,000
$1,650,000
$1,240,000

$11,231,400

$3,285,500
$3,059,000
$1,562,500
$1,771,875
$1,400,000
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6. Student Dorms phase A
7. CERT
8. Classrooms phase A

9. Other infrastructure — sewer, water, power, etc.

10. Roadways and Parking

11. Landscaping, Furnishings Soft Cost & Contingency Included
TOTAL PHASE 2 BUDGET

PHASE 3

1. Classrooms phase B

2. Discovery Center

3. Student Dorms (50% of Master Plan)

4. Staff Housing

9. Other infrastructure — sewer, water, power, etc.

10. Roadways and Parking

11. Landscaping, Furnishings Soft Cost & Contingency Included
TOTAL PHASE 3 BUDGET

TOTAL PROJECT ESTIMATED COST — Approximately

$4,250,000
$1,818,900
$11,573,140

$1,897,500
$1,426,000

$32,044,415

$13,309,000
$22,695,500
$4,850,000
$3,260,000
$1,897,500
$1,426,000

$47,438,000

$90,713,815



\_//‘

2019 DEVELOPMENT PLAN
HISTORIC RESOURCES

1. Archaeological Resources

Permanent settlement began in the Kailua-Kona area in approximately A.D. 1000-
1200. Several large and densely populated centers were situated at several locations
along the shoreline between Kailua and Honaunau, and included dwellings for rulers,
chiefs and people, places of refuge, and other structures. Also present are large and
small heiau, sporting areas, and burial clusters. Fishing and farming were the major
economic activities. The zone of habitation was segmented makai to Mauka, a land
division known as an ahupua'a, and included the shoreline inland to approximately
600 feet; the Kula, which extended approximately to 500 feet in elevation where some
food growing occurred and where permanent habitations are more sparsely
distributed, and several other zones demarcated primarily by elevation. The Property
lies within the Kula zone. '

Two levels of archaeological/historical reconnaissance were performed Paul H.
Rosendahl, Ph.D. In April 2002, an initial field assessment survey was done to
determine if any features of archaeological, cultural or historic importance were
observable and to make a preliminary assessment of possible historic-preservation
treatments appropriate or required by such features. The assessment survey identified
28 possible sites comprising approximately 53 features, including walls, terraces,
mounds, modified outcrops, stone concentrations, platform, enclosures, and a lava
blister cave. The functional types included boundary, temporary and permanent
habitation, possible grave, possible ceremonial, clearing, ranching, and indeterminate.
During this survey, as many as 30-35 component structural features at eleven different
sites were tentatively identified as possible burial features. This tentative functional
identification was based primarily on physical similarities to structural features
previously identified on other survey projects and confirmed through excavation to
contain human skeletal remains.:

Between October 29 and December 20, 2002, Rechtman Consulting, LLC conducted
an intensive field survey of the entire subject property. Field crew members walked
transects across the property with a spacing interval of 5 meters. The vegetation
coverage varied from extremely dense to bare ground. All of the archaeological
features that were encountered during this surface survey were cleared of vegetation
and fully documented. A map was generated using GPS technology and the
archaeological features were organized into sites based on spatial distribution.
Preliminarily 84 sites containing nearly 300 features were defined. Upon further
analysis some of the sites were combined. The sites include Historic Period ranching
features (walls and corral), the Kuakini Wall, Pre-contact Period habitation and burial
features, trail segments, possible agricultural shrines, and a wide distribution of
agricultural features.

Subsurface testing was conducted at twenty-two features, including habitation,
agricultural, and suspected burial features. All of the sites recorded during the study
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were assessed for their significance based on criteria established and promoted by the
DLNR-SHPD and contained in the draft Hawaii Administrative Rules 13 §13-284-6,
dated 1998. These significance evaluations should be considered as preliminary until
DLNR-SHPD provides concurrence. Ten sites were recommended for data recovery.
Sites in this category should be protected until data recovery investigations are
completed. The presence of burial human remains was confirmed at three platform
features. DLNR—SHPD Burials Program has been notified of the discovery of human
remains. The three sites were recommended for preservation. Sites in this category
should be protected indefinitely, and perpetual easements established to ensure their
long-term preservation. In cooperation with the State Historic Preservation Officer, a
treatment and mitigation plan will be developed for all features determined to be
archaeologically or historically significant. Please refer to Appendix G.

2Data and description for this section were derived from Paul H. Rosendahl, Ph.D., Archaeological Assessment Survey —U
of N BENCORP Development—Lands of Waiaha 1 and 2-, North Kona District, Island of Hawaii, April 2002; and Letter
Report 2257-070302 from Paul H. Rosendahl, Inc. to Mark Spengler of U of N Bencorp, dated Juty 7, 2002, and from
Matthew R. Clark and Robert B. Rechtman, Ph.D., An Archaeological Inventory Survey of TMKs: 3-7-5-10:85 and 3-7-5-
17:06, February 2003.

2. Cultural/Historic Resources

Historical documentation indicates that as early as the 15th century during the reign of
‘Ehukaimalino, the mokuoloko, the interior land district of Kona with its vast natural
resources was a preferential location for royal residence, particularly between the
regions of Lanihau to Keauhou. Numerous native oral traditions and foreign accounts
illustrate that the ahupua'a of Wai’aha was part of a larger and significant political and
population center that was primarily sustained by a variety of dry land agricultural
practices. Wai’aha was also a favored retreat for Emma Naea Rooke and her husband,
Alexander Kalanikualiholihokekapu ‘lolani (Kamehameha IV), who acquired land in
the upland regions of the ahupua'a, and their son Prince Albert Edward Kauikeaouli
Leiopapa a Kamehameha. Upon the king’s death in 1865, the Dowager Queen Emma
purchased the land of Wai’aha from the estate of her late husband, where she retained
a home on the estate until her death in 1885. Two recorded oral accounts, one
composed by the Queen herself, also speak of the verdant uplands of Wai’aha and the
general Kona region in a poetic and honorific tribute. K&ia mau kanikau, these
lamentation chants marked the death of the young Prince Albert, who died at the age
of four from acute appendicitis.

Sources suggest that by the late 1890s, much of the land within the Wai’aha ahupua'a
was utilized by the Kona Sugar Company to support the sugarcane industry that was
emerging within the region. Following the closure of the plantation in 1926, Manuel
Gomes as part of an immense cattle and ranching operation purchased much of the
land within Wai’aha, including a large portion of the project area.

Findings

Based upon the information obtained from the review of historical documentation,
archaeological reports, oral traditions, informal discussions, and formal interviews,
the following is a summary of findings. Please also see Appendix E.



e Since the early 15th Century, the mokuoloko of Kona was a recognized
residential and political center whose population was sustained by a variety of
agricultural activities and an abundant coastal resource base. Evidence of these
traditional land use patterns are documented in remnant cultural properties and
features of nd heiau ho’oulu ‘ai, nd ko’a, nd kii’ula, springs, enclosures, and
terraces of the once extensive Kona field system.

e During the late 1800s, the upper slopes of Wai’aha served as a summer residence
for Emma Naea Rooke and Alexander Kalanikualiholihokekapu ‘lolani, who
enjoyed the quiet repose of the uplands. These lands remained as a royal estate
until the Queen’s death in 1885. The ascription of Wai’aha in several kanikau
(lamentation chants) composed by the Queen illustrates the exceptional affinity
she felt for this place.

e Wai’aha, meaning “gathering water,” has one major tributary system whose
headwaters are situated in the upper slopes of Hualalai, near *Umiahu and
Kumukou. However, intermittent flow rates of the system historically influenced
the development of dry land agriculture.

e Sources suggest that by the late 1890s, much of the land within the Wai’aha
ahupua'a was utilized by the Kona Sugar Company to support the expanding
sugarcane industry. Following the closure of the plantation and the mill site in

1926, much of the land within Wai’aha was purchased by Manuel Gomes as part
of an immense ranching operation.

e Archaeological studies have identified three burial sites within the project site,
which are to be preserved in-place. The applicable procedural requirements of
HAR, Title 13, Chapter 300 will be administered. Additionally, in the event of an
inadvertent discovery that requires that iwi kupuna (ancestral bones) be moved
or touched, it is recommended that an identified cultural monitor, a lineal or
cultural descendant, or someone of Hawaiian ancestry willing to accept the
associative kuleana conducts this task.

It is recommended that the physical design, landscaping, and programmatic themes of
the proposed development incorporate and reflect the collective cultural landscape
features of Wai’aha and the applicable principles of traditional stewardship practices.
The philosophy of the development is to “build to the land,” avoiding major cuts and
fills. :



2019 DEVELOPMENT PLAN
I. CONFORMANCE WITH STATE/COUNTY PLANS

A.

State Land Use Designation

In accordance with the State Land Use Commission hearings of March 5 & 6 and June
26 & 27,2003 LUC Docket No. A02-737, approval has been made granting the State
Land Use designation be changed from Agriculture to Urban District, making these
parcels consistent in use with the surrounding parcels. The Property is surrounded on
three sides by lands in the Urban classification. Abutting the Property on the north,
the U of N-Kona is in the urban classification and zoned RM-4. Bordering the project
area to the south is the Kona Hillcrest subdivision, classified urban and zoned RS-7.5;
there is also a narrow parcel owned by U of N that is urban and split-zoned RD-3.75
and R-7.5. Across Kuakini Highway lies a 6.8-acre parcel classified urban and zoned
RM-2; adjacent to that is a 7.8-acre parcel still classified agriculture and zoned AG-5.
To the east across Queen Kaahumanu Highway lie parcels zoned commercial and RD-
3.75; nearby, the planned Pualani Subdivision is classified urban and zoned RS 7.5.
The Pualani Subdivision was granted a change in state land use designation in 1989;
the project has broken ground and its development is underway.

B. Conformance To Chapter 205a, Coastal Zone Management & Special Management

Area

Hawaii Revised Statutes Chapter 205A, describes Coastal Zone Management (CZM)
objectives, policies and guidelines for all development in the State of Hawaii. It
specifically sets guidelines for development in the Special Management Areas
(SMAs), establishes guidelines for shoreline setbacks, and marine and coastal affairs.
The subject Property is not within the Special Management Area established by the
County of Hawaii pursuant to Chapter 205A, Hawaii Revised Statutes. '

The proposed U of N expansion is consistent with the objectives, policies and
guidelines established for the CZM. A detailed discussion of the relationship of the
project to the Hawaii State Plan Chapter 205A, Hawaii Revised Statutes follows.

Historic Resources:
A. Identify and analyze significant archaeological resources;

B. Maximize information retention through preservation of remains and
artifacts or salvage operations; and

C. Support state goals for protection, restoration, interpretation, and display
of historic resources.

Discussion: While the regulatory requirements of Act 50 are not triggered by the
proposed project, the Cultural Impact Assessment (CIA), prepared by Group 70
International, Inc. for the former U of N Bencorp, was conducted in accordance with
the substantive components in Chapter 343, Hawaii Revised Statutes, as amended by
H.B. No. 2895, H.D. 1 of the State of Hawaii Twentieth Legislature and approved as
the aforementioned Act.
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The purpose of the Act includes a requirement that a disclosure of effects of a
proposed action on the cultural practices of the community and State be provided. The
CIA provides historical and ethnographic data related to the Waiaha ahupua'a and the
greater Kona community, which includes a disclosure of identified traditional and
contemporary land use patterns and uses through the investigation of: recorded native
historical accounts; foreign journal logs; correspondence with knowledgeable
individuals and organization; and a cursory overview of recorded oral traditions. The
purpose of this investigation was to identify the potential cultural properties, features,
resources, practices, and beliefs within or associated with the ahupua'a of Waiaha, and
if applicable, within the project area. Please see Appendix C.

As a cultural landscape, the ahupua’a of Waiaha offers a kaleidoscope of historical
and cultural features and properties. In the event of an inadvertent discovery of
ancestral remains, the applicable processes outlined in existing State regulations,
specifically those provided in the Hawaii Administrative Rules Title 13, Chapter 300,
Section 40 and Section 33, will be employed.

2. Scenic and Open Space Resources:
A. Identify valued scenic resources in the coastal zone management area;

B. Ensure that new developments are compatible with their visual
environment by designing and locating such developments to minimize the
alteration of natural landforms and existing public views to and along the
shoreline;

Discussion: The Property is located on the lower western slopes of Mount Hualalai,
one of five shield volcanoes whose lava flows created the island of Hawaii. The
Property is gently sloping, rising in elevation from approximately 100 feet at Kuakini
Highway to 325 feet at its highest point, with the steepest slopes on the upper Mauka
side just below Hualalai Road. Slopes average 5-10% but increase to as much as 25%
just below Hualalai Rd. The slightly steeper slopes on the Mauka end afford the
opportunity to provide sweeping ocean views from the Staff Housing complex. Some
condominium units will have a view of Kailua Bay. The site plan conserves these
views.

3. Public Participation:

A. Disseminate information on coastal management issues by means of
educational materials, published reports, staff contact, and public workshops for
persons and organizations concerned with coastal issues, developments, and
government activities; and

B. Organize workshops, policy dialogues, and site-specific mediations to
respond to coastal issues and conflicts.

Discussion: The U of N Expansion development is not situated in the SMA and
therefore does not have coastal zone impacts that would be of concern to the public.
However, the former U of N Bencorp has held public meetings for the residents of
the adjacent housing developments and businesses alike to inform them of their plans
for development and to address any concerns the community may have. These will
continue to occur as development plans proceed.



C. Hawaii State Plan, Chapter 226, Hawaii Revised Statutes

Hawaii Revised Statutes Chapter 226, the Hawaii State Planning Act, serves as “a
guide for the future long-range development of the State....”, which identifies the
goals, objectives, policies and priorities for the State to act as a basis for the allocation
of limited natural and fiscal resources and to provide for integration of all major State
and County activities. Functional Plans are plans that set forth the policies, guidelines
and priorities within a specific field of activity. The proposed U of N Expansion
Development conforms to the applicable goals, objectives and policies of the Hawaii
State Plan and the applicable priority guidelines of the functional plan policies. A
detailed discussion of the relationship of the project to the Hawaii State Plan and
Functional Plans follows below.

Section 226-5: Objective and Policies for Population:
A. To achieve the population objective, it shall be the policy of this State to:

1. Encourage an increase in economic activities and employment opportunities on
the neighbor islands consistent with community needs and desires.

2. Promote increased opportunities for Hawaii's people to pursue their socio-
economic aspirations throughout the islands.

Discussion: The staff and student housing represent a very minimal increase in the
population of North Kona. The proposed expanded facilities will provide full- and
part- time employment opportunities both during construction and while operated.
The educational opportunities offered at U of N are available to the local community
to pursue educational aspirations.

2. Section 226-6: Objectives and Policies for the Economy — In General:

A. Planning for the State's economy in general shall be directed toward
achievement of the following objectives:

1. Increased and diversified employment opportunities to achieve full employment,
increased income and job choice, and improved living standards for Hawaii's
people.

2. A steadily growing and diversified economic base that is not overly dependent on
a few industries, and includes the development and expansion of industries on the
neighbor islands.

Discussion: The U of N expansion project will create temporary jobs in construction
and ongoing jobs in operation of the facilities.

Section 226-7: Objectives and Policies for the Economy — Agriculture:

Planning for the State's economy in general shall be directed toward achievement of
the following objectives:

1. Viability of Hawaii’s sugar and pineapple industries.

2. Growth and development of diversified agriculture throughout the State
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3. An agriculture industry that continues to constitute a dynamic and essential

component of Hawaii's strategic, economic, and social well-being.

To achieve the agriculture objectives, it shall be the policy of the State to:

1.

Establish strong relationships between the agricultural and visitor industries for
mutual marketing benefits.

2. Foster increased public awareness and understanding of the contributions and

3.

benefits of agriculture as a major sector of Hawaii's economy.

Increase the attractiveness and opportunities for an agricultural education and
livelihood.

Discussion: The proposed project will reclassify the approximately 62-acre parcel
from Ag-1 to both R-4 and CV While the parcel has a history of use for cattle grazing,
the land is poorly suited for agricultural production and is surrounded by urban lands
on all sides.

D. Objectives and Policies for The Agricultural Economy

Discussion: The County of Hawaii had 1,214,732 acres of land in the Agricultural
land use designation in 2000; North Kona had 158,853. The proposed reclassification
of 62 acres to the urban land use district is a relatively insignificant change, especially
in this case, where the land is poorly suited to agriculture.

1. Section 226-11: Objectives and Policies for the Physical Environment — Land-
Based, Shoreline, and Marine Resources:

1.

5.

To achieve the land-based, shoreline and marine resources objectives, it shall be
the policy of the State to:

Take into account the physical attributes of areas when planning and designing
activities and facilities.

Manage natural resources and environs to encourage their beneficial and multiple
use without generating costly or irreparable environmental damage.

Encourage the protection of rare or endangered plant and animal species and
habitats native to Hawaii

Pursue compatible relationships among activities, facilities, and natural resources

2. Section 226-12: Objectives and Policies for the Physical Environment — Scenic,
Natural Beauty, and Historic Resources

1.

Planning for the State’s physical environment shall be directed towards
achievement of the objective of enhancement of Hawaii’s scenic assets, natural
beauty, and multi-cultural/historical resources.

To achieve the scenic, natural beauty, and historic resources objective, it shall be
the policy of this State to:

Promote the preservation of views and vistas to enhance the visual and aesthetic
enjoyment of mountains, ocean, scenic landscapes, and other natural features.



4. Protect those special areas, structures, and elements that are an integral and
functional part of Hawaii’s ethnic and cultural heritage.

5. Encourage the design of developments and activities that complement the natural
beauty of the islands.

Discussion: The planning and design of the development reflects the history, location,
topography and setting of the site. Prominent view corridors and major topographical
features will be maintained and highlighted in its design. The historical setting of the
region will be reflected in its traditionally based planning, architecture, site amenities
and operation. The State Historic Preservation Division (SHPD) will be consulted
regarding treatment of any historic sites that are identified within the property. No
rare or endangered plant and animal species or habitats are present on-site. Native
habitats do not exist on the site given its history as an agricultural parcel and the
introduction of non-native species over time.

3. Section 226-13: Objectives and Policies for the Physical Environment —
Land, Air, and Water Quality

1. To achieve the land, air, and water quality objective, it shall be the policy of this
State to:

2. Encourage design and construction practices that enhance the physical qualities
of Hawaii’s communities.

3. Encourage urban developments in close proximity to existing services and
facilities.

Discussion: Developing the project parcel is consistent with the intent of this
objective as the project site is adjacent to an existing community and commercial
development. The project is intended to keep development clustered in this area. It is
planned as a destination of compatible activities and facilities representative of the
area’s sense of place and unique setting.

4. Section 226-14: Objectives and Policies for Facility Systems — In General:

1. Planning for the State’s facility systems in general shall be directed towards
achievement of the objective of water, transportation, waste disposal, and energy
and telecommunication systems that support statewide social, economic, and
physical objectives.

2. To achieve the general facility systems objective, it shall be the policy of this
State to:

1. Accommodate the needs of Hawaii’s people through coordination of
facility systems and capital improvement priorities in consonance with
state and county plans.

2. Encourage flexibility in the design and development of facility systems
to promote prudent use of resources and accommodate changing public
demands and priorities.

3. Ensure that required facility systems can be supported within resource
capacities and at reasonable cost to the user.
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4. Pursue alternative methods of financing programs and projects and cost-

saving techniques in the planning, construction, and maintenance of
facility systems.

Discussion: Existing roadway systems are generally adequate to accommodate the

proposed project. Regional traffic improvements are needed in the area despite the U
of N expansion.

The water system will tie into the County’s water system. At the present time capacity
seems sufficient to meet the projected demand as building slowly occurs over the next
20 years. Coordination with the County Board of Water Supply is underway.

The wastewater system will connect to the existing County system. System capacity is
adequate to accommodate the projected loads. Drainage designs will meet County
standards for runoff. No offsite impacts are expected.



II. PHYSICAL CHARACTERISTICS AND ENVIRONMENTAL SETTING OF THE
PROPERTY AND SURROUNDING AREA

A. Physical Characteristics/ Environmental Setting

1. Description of Subject Property

The Property is currently vacant and undeveloped. It consists of approximately 62
acres and is located on the lower western slopes of Mount Hualalai, one of five shield
volcanoes whose lava flows created the island of Hawaii. The Property is bordered by
Kuakini Highway on the west, Hualalai Road and Queen Kaahumanu Highway to the
east, the University of the Nations-Kona campus to the north and the Kona Hillcrest
subdivision on the south. The Property is gently sloping, rising in elevation from
approximately 100 feet at Kuakini Highway to 325 feet at its highest point, with the
steepest slopes on the upper Mauka side just below Hualalai Road. Slopes average 5-
10% but increase to as much as 25% just below Hualalai Rd. The slightly steeper
slopes on the Mauka end afford the opportunity to provide sweeping ocean views
from Hualalai Village. Some condominium units may have a view of Kailua Bay. The

site plan conserves these views.

The climate of the Island of Hawaii is characterized by remarkable differences in
rainfall over short distances, mild temperatures, persistent northeasterly trade winds,
and distinct climatic regimes in locales sheltered from the prevailing winds. The
property is on the leeward side of the Big Island, at a low elevation, and thus receives
relatively little precipitation. Yearly rainfall at the nearest weather station (Holualoa
Beach) averages around 28 inches, spread relatively evenly throughout the year. At
this station August, the month of greatest average precipitation, averages 3.33 inches
and December, the month with least rainfall, 1.6 inches. The property is on the 750-
mm isohyet, equal to approximately 29.5 inches per year. Temperatures are similarly
fairly constant, with the daily highs averaging between 80 and 85 degrees (with the
highest temperatures from August to October), and the lowest temperatures ranging
from 64 to 70 degrees Fahrenheit, with the coolest temperatures in January and
February. The local daily solar heating and nightly cooling results in ocean breezes
flowing up the slopes in the daytime and cooling mountain breezes blowing toward
the ocean in the evening. The site plan orients the buildings to catch these breezes

and utilize passive cooling techniques.

2. Lava Hazard Zone

Hazard zones from lava flows are based chiefly on the location and frequency of both
historic and prehistoric eruptions. “Historic eruptions” include those for which there
are written records, beginning in the early 1800’s, and those that are known from the
oral traditions of the Hawaiian people. Our knowledge of prehistoric eruptions is
based on geologic mapping and dating of the old flows of each volcano. The hazard
zones also take into account the larger topographic. The island of Hawaii is divided
into nine hazard zones according to the level and degree of potential hazards related to
lava flows. “Zone 17 designated areas are considered to be areas of greatest potential
hazard. These zones are determined primarily from the location and frequency of past

eruptions.
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In the last 3000 years, Hualalai has erupted near its summit, along the northwest and
south-southeast rift zones, and from vents on the north flank of the volcano. Twenty-
five percent of the volcano is covered by flows less than 1000 years old. Hualalai last
erupted in 1800-1801 from several vents on the northwest rift zone. Large flows
spilled down both sides of the ridge formed by the rift zone and quickly reached the
ocean. One of these flows lies south of Ktholo Bay, and part of the Kona Village
resort is built upon it. Another flow underlies the northern end of the Keahole (Kona)
Airport. Other major eruptions occurred about 700 and 300 years ago, respectively. A
large flow from the 700-year old eruption forms the north side of Keauhou Bay, south
of Kailua-Kona.

The Kailua-Kona area is within Zone 4, indicating a moderate hazard. Zone 4 includes
all of Hualalai, where the frequency of eruptions is lower than on Kilauea and Mauna
Loa. Flows typically cover large areas. The dormant Hualalai last erupted in 1801
(Stearns and McDonald, 1946). Since 1800, five percent of the Hualalai area has been
covered by lava. In the last 750 years, 15% has been covered. (See Figure 4.1 USGS
Lava Flow Hazard Zone Map.)

UNIVERSITY OF NATIONS » CAMPLUS EXPANSION PROJECT

Change of Zone Application

2
{Som‘
Kesiakekus j
Figure 4.1

USGS Lava Flow Hazard Zone Map
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3. Distance from Coastline

The subject Property is not within the Special Management Area established by the
County of Hawaii pursuant to Chapter 205A, Hawaii Revised Statutes. Its location is
approximately one-quarter mile inland from the coast and is sufficient to help reduce
the possibility of any such impacts caused by rainfall runoff even from newly hard-
topped areas. No impacts on coastal waters are anticipated. Rainfall in the area is
generally quite low and evenly distributed throughout the year. Site design will
minimize runoff and provide for its collection, including runoff from newly hard-
topped areas, and for its dispersal through percolation from drywells. Adequate
provision has been made for the 100-year flood event. No surface water is expected to
reach the coast directly, or flow into drainage ways north or south of the property and
so reach the coast. The management of surface water and drainage control measures
during construction and subsequent operation will meet County of Hawaii and State
Department of Health standards.

4. Agricultural Lands of Importance in the State of Hawaii (ALISH) Designation-
Community Development Plan

The agricultural potential for the Property is generally poor because of the shallow,
rocky soil type. None of the Property is classified as within “agricultural lands of
importance to the state of Hawaii” (ALISH). The ALISH classification system
contains four categories: prime, unique, other important agricultural lands, and
unrated. The Property is classified as unrated. The nearest rated ALISH parcel is
roughly three- quarters of a mile south. The Land Study Bureau map classification for
the Property is “E”/Very Poor, or among the lowest levels of agricultural productivity.
The County of Hawaii had 1,214,732 acres of land in the Agricultural land use
designation in 2000; North Kona had 158,853. The reclassification of 62 acres to the
urban land use district is a relatively insignificant change, especially in this case,
where the land is poorly suited to agriculture.

S. U.S.D.A. Natural Resources Conservation Services Soil Service Report Soil Type

The Property comprises two soil groups. The Soil Conservation Service Soil Survey
of the Island of Hawaii, State of Hawaii, locates a narrow band of Honuaulu
extremely stony silty clay loam (“HVD”) along the Mauka border of the property. The
Honuaulu series consists of well-drained silty clay loams that formed in volcanic ash.
The HVD soil subtype is generally found with stones covering 3-15% of the area and
with slopes of 12-20%. Its typical use is for growing of coffee or macadamia nuts (at
higher elevations than the Property), or pasturage.

The vast majority of the Property is Punaluju extremely rocky peat (“rPYD”) with
slopes of 6-20%. The Punaluju Series consists of well-drained, thin organic soils
over pahoehoe lava bedrock. Soils of this type are used for pasturage. The peat is
rapidly permeable; the underlying lava is very slowly permeable, with runoff slow
and erosion hazard slight. On the Property, the ground surface is very broken with
heaps of sharp broken lava rock appearing more like Ayé than the smooth pahoehoe.
These fragments have been piled, apparently by hand, to facilitate cattle grazing. As
described below, the potential for agricultural productivity is low. (See Figure 4.2)



The short-term impact of the proposed action on soils is limited to the small potential
for erosion during construction. All earthwork operations will be conducted in
compliance with dust and erosion control requirements of the County of Hawaii.

Practicing strict erosion control and dust control measures, particularly those specified
in the following, will mitigate the impact of construction activities on soils:

e County of Hawaii Grading Ordinance

o State of Hawaii, Hawaii Administrative Rules, Chapter 11-60.1, Air Pollution
Control

o State of Hawaii, Hawaii Administrative Rules, Chapter 11-60.1-33, Fugitive
Dust '

o State of Hawaii, Department of Health, Water Quality Standards, Chapter 37-
A, Public Health Requirements (1968)

o USDA Soil Conservation Service, Erosion and Sediment Control Guide for
Hawaii (1968), State of Hawaii, Hawaii Administrative Rules, Chapters 11-55,
Water Pollution Control

Primary fugitive dust control methods that will be implemented include providing an
adequate source of water to regularly water exposed soil areas, good housekeeping on
the job site, and prompt landscaping, covering or paving of bare soils in areas where
construction is completed.

Land Study Bureau Soil Rating

The Land Study Bureau soil rating for the project site is E324. Land Types with an
overall productivity rating or master productivity rating of E are considered very poor or
the least suited for agricultural uses. Additionally, the Land Type number 324 indicates
this land type is in a soil series of Regosol cones: Huikau, Apakuie and Kilohana, at a
deep depth. The texture is unweathering cinders and the color is gray to black. The parent
material is cinders. It is stony, well drained on a slope of 36 — 80%. The climate is cool,
variable with a mean annual rainfall of 10 — 300 inches. Elevation for this Land Type is
between 2,000 to 10,000 feet and is unsuited for machine till ability. (See Figure 4.2
Land Study Bureau Soil Rating Map.) !
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TRAFFIC IMPACT ANALYSIS REPORT
for the
UNIVERSITY of the NATIONS MASTER PLAN

A new master plan has been prepared for the University of the Nations in Kailua-
Kona, Hawaii. This report documents a study that was conducted to identify the
traffic impacts of the proposed project and o recommend any mitigating measures.
This report describes the proposed project, the study methodology, results of the
analysis, forecast of traffic impacts, and recommendations for mitigating measures.

PROJECT DESCRIPTION

The University of the Nations is a Christian, non-accredited institution granting
Associates, Bachelors and Masters degrees. There are currently about 300
students and 200 to 250 staff members pach quarter. As parlof the education
experience, the great majority of students live in the dormitory village on campus
with-about one-fourth of the staf. Many of the remaining staff reside in apartments
within walking distance of the campus. The University of Nations is designed as a
walking campus and only about 5% of the students have private vehicles.

The university has a current master plan for its original 41 acre site. The campus
site is on tax map key parcel TMK (3)7-5-10:08, and is situated between Hualalai
Road and Kuakini Highway. The primary access to this campus is through a
roadway onto Kuakini Highway about 3600 feet south of the Kuakini
Highway/Hualalal Road intersection. There is no access to Hualalai Road. The
location of the campus in relationship o the Kailua-Kona roadway system is shown
on Figure 1,

The current master plan includes the following major facilities:

0 Conference Center

o Counseling and Health Care Center

o} Design Center

o Early Children Education Center — A learning labaratory for teachers

whose pupils are primarily the children of staff,
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Ohana Court

Hale Ohana (dining facility)

Administration Building

Village 1

Villages 2, 3 and 4 - Each village unit would have 48 student units
that could accommodate 232 students; 40 staff units and classrooms,

The staff units could house one or two staff members, since both
spouses living in a campus unit must work on campus.

o Resource Center
Classroom Laboratory Center
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Only the first seven faciiities and Village 1 have been developed to date. Village 2
is currently under construction and is expected o be ready for occupancy in Spring
2006. There is no development schedule for the balance of the current master
plan since major improvements are made only as donations are received and funds
become available. 1t is virtually impossible to forecast growth of any educational
institution that is directly dependent upon demand. The uncertainty is even more
severe for a Christian institution. The addition of new faciliies is totally dependent
upon philanthropy, the generosity of friends. To illustrate the above point, it was
predicted in 1980 that the Universily of the Nations campus would be totalty built
out in about twenty years, by the year 2000. Now in the year 2005, the original
campus master plan is only one-third built out.

in 2000, the University of the Nations purchased the 68-acre agricultural property
directly south of the campus from Mr. Gomes. Working through a benefif
corporation (Bencorp), extensive plans were prepared for development of the land,
ostensibly to benefit the university financially. Early in the spring of 2004, the top
administration of the University of the Nations decided to change direction in the
ptanning for development of the former Gomes property. They decided it was a
mistake to develop the land for primarily commercial purposes, inciuding 400
condominium units {the Hualalai Village) and the Pacific isiand Cultural Center.
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A new master plan has been developed that incorporates the former Gomes
property into the original campus master plan. The expanded carhpus site is on {ex
map key parcels TMK (3)7-5-10:85 and :86. The proposed master plan for the
expanded campus is shown on Figure 2.

The new direction would complete only the first 103 units of Hualalai Village at the
mauka end of the property.. These units received separate zoning approval and
are currently under construction. The first half of the project has been completed
and is occupied. Access to the Hualalai Village is via a single roadway connegcting
to Hualalai Road about 1,100 feet northwest of the Queen Kaahumanu Highway
Extension intersection. The project access point is shown in relation to the Kailua
roadway system on Figure 1.

The remainder of the land would be preserved for the future growth of the-
university campus. The following facilities would be added on the remaining 62
acres:

o Student Village Apartments - Three Villages (5,6,and 7) with the
same design concept as the earlier Villages,

0 Low-cost staff housing community - Eventually up to 100 family units
would be available for staff to purchase, including efficiencies, one-
bedroom, two-bedroom, and three-bedroom condominiums. These
would be similar to the Hualalai Village housing in character but
would be much less in cost. They would be constructed as the need
demands, slowly, over several years. The intended market would be
the more senior staff who have "settled down." These units would be
located adjacent to the Hualalai Village with vehicular-access around
the edge of the village.

0 Coliege of Arts and Communications - A performance theater to seat
400 people, plus a stage, studios and offices.

0 College of Education - An elementary school for 300 pupils and 25
staff from kindergarten through 8™ grade levels, with teaching
laboratory, classrooms and offices. The students are expected to be
primarily children of staff, with a limited number of students from the
community.

0 Soccer, football, track field - with bleacher seating for 200 people
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o Common - A multi-purpose gymnasium/auditarium with balcony
seating for 800 people to serve the campus and the community. The
facility would be open to the community on a special needs basis,
and not on a regular basis, ”

Four tennis courts and two volieyball courts
o Olympic swimming pool
Softball field

Vehicular access and parking for these proposed land uses would be via a matka-
makai service roadway on the south boundary of the property. The makai terminal
of the roadway would intersect with Kuakini Highway about one-quarter mile south
of the current University driveway. The mauka portion of the roadway would

include two emergency access points and one controlled access point. The first

emergency access point would intersect Hualalai Road near the Queen
Kaahumanu Highway Extension intersection with a right turn in, right turn out
design as approved by State DOT staff. The second gmergency access point
would be between Hualalai Village and the Kona Hillerest subdivision, which does
not have mauka access to Hualalal Road. These two access points would
normaily be closed and opened only during emergencies. When opened, Kona
Hillcrest subdivision residents would have a direct route to Hualalai Road. The
third controlled access point would allow Hualalai Village residents access to the
mauka-makai service roadway. This controlled access point (whose specific
cohtrol mechanism has not yet been identified) would allow Hualalai Village
residents access to Kuakini Highway but not allow campus staff/students access to
Hualalai Road. The controlled access would be opened in times of emergency so
that the general public on Kuakini Highway couid have a secondary evacuation
route. This roadway access is expected to be available by 2008.

Throughout this campus expansion, the University intends to maintain their design
as a walking campus. In addition to two mauka-makai vehicuiar roadways, there
would also be perhaps two north-south connector roadways and a series of
pedestrian walkways between the two roadways. A system of people mover
shuttles utilizing golf cart technology that can travel on the walkways is envisioned
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to keep the campus pedestrian oriented. Tt would be possible to go anywhere oh

the campus without having to use an automobile, although vehicular circulation

would be available throughout the campus.

A previous paragraph discussed the difficulty with preparing developmerit

schedules for the University. For the purposes of this study, a tentative schedule

identifying the starting dates of various facilities based upon assumptions and best

C}.

[ B @ S o N o S« A o L

‘guesses available is shown below:

2008 - Completion of Village 2.

2008 - Completion of Village 3; start of construction of Staff housing
condominiums at a rate of 25 per year, with completion expected in
2012; and construction of mauka-makai service road.

2010 - Completion of Village 4; Soccer, football, track field.
2012 ~ Completion of Village 5; multi-purpose gym..

2014 — Completion of Village 6, tennis courts.
2016 — Completion of Village 7; Arts & Communications Center

2022 - Elementary School

2024 - Olympic pool
2028 - Other sports fields (softball)

The number of staff units available in the Villages and staff housing based on the

agbove schedule is summarized below:

CUMULATIVE STAFF HOUSING | TOTAL CUMULATIVE
YEAR | VILLAGE VILLAGE STAFF CUMULATIVE UNITS STAFF UNITS
UNITS
2004 One 50 50
2006 Two 90 90
2008 Three 130 0 130
2010 Four 170 50 220
2012 Five 210 100 310
2014 Six 250 100 350
2016 Seven 290 100 390
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Based on the current staff level of 250 of which about 75 live in the Villages, there
are about 175 staff members who do not live in the Villages. This assumes that
there are 1.5 staff members per staff unit. To determine the future number of
commuting and non-commuting staff, it is assumed that total number of staff would
increase by 40 each time a Village opened, and by 20 per year in those years
Villages were not initially opened. Based on the proposed development schedule
and the above assumptions, the cumulative student and staff (by Village, staff
housing, and non-resident) populations are summarized below:

STAFFING POPULATION
YEAR | STUDENTS | VILLAGE | HOUSING |  NON-RESIDENT TOTAL
2004 300 75 0 175 250
2006 532 135 0 175 310
2008 | 764 195 0 175 370
2010 996 255 75 100 430
2012 1228 315 150 25 490
2014 1460 375 150 25 550
2016 1692 435 | 150 25 610

The above schedule assumes that University student and siaff population will peak
in 2016, The number of non-resident staff is forecast to remain steady {o 2008, and
then begin decreasing as more Villages and staff housing are built, to a level one-
seventh the current population. This implies that the University would be "self-
sufficient” by about 2012, with only a very small portion of the staff living off-
campus.

STUDY METHODOLOGY

The first task is to identify the study area and time frame. Based on the location of
the project and previous TIAR's performed for the site, the four major intersections
which would be utilized by drivers to the project site are identified on Figure 1 and
listed below:




N
\\/ b

N4

Queen Kaahumanu Highway Extension at Nanj Kailua Drive:
Queen Kaahumanu Highway Extension at Hualalal Road
Kuakini Highway at Hualalai Road

Kuakini Highway at Oni Oni StreetWalua Road

T & BN o R ot

Two future analysis years were selected based on the development schedules for
the original and proposed master plan projects. The first analysis vear is 2010 to
coincide with completion of the original master plan. The second analysis year is
2016 when Village Seven is scheduled to be completed. The academic and
athietic facilities proposed for the new campus were not considered in the timetable

since they are not expected to be external trip generators. These facilities are

primarily resources for use by the University staff and students, who would already
be on campus,

EXISTING CONDITIONS

A survey of the existing roadway and traffic conditions was made,

Existing Roadways

The roadways of interest in the study area inciude the Queen Kashumanu Highway
Extension {(a.k.a. Hawaii Bell Road), Kuakini Highway, Hualalai Road, Nani Kailua
Drive, Oni Oni Street and Walua Road.

Queen Kaahumanu Highway Extension is the major north-south arterial passing
through Kailua. It is.a continuation of Queen Kaahumanu Highway that extends
from Kawaihae Road in the north to the merge with Kuakini Highway in the south.
The highway and extension are part of State Routes 11 and 18 that form part of the
circle island route. Queen Kaahumanu Highway Extension is a two-lane highway
but has two south bound lanes in the vicinity of Henry Streel. There are traffic
signals and separate turning lanes at major intersections along this route. The
highway is posted for 35 miles per hour speed limii north of Nani Kailua Drive and
45 miles per hour south of Nani Kailua Drive. The Hawaii Department of
Transpaortation has jurisdiction over this roadway.
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Kuakini Highway is a two-Jane highway under the jurisdiction of the County of
Hawali and is the middle of three north-south routes through Kallua-Kona. The
highway previously served as the State's north-south highway until the completion

of the Queen Kaahumanu Highway Extension, It has a 24-feet pavement width

and is posted for 35 miles per hour speed limit. -

Hualalai Road is a two-lane collector roadway that provides mauka-makai access
from All'i Drive to Queen Kaahumanu Highway Extension and points mauka, Nani
Kailua Drive is another two-lane coliector road that prdVidés- access through the
Pines subdivision between Queen Kaahumanu Highway Extension and Hualalai
Road. It also serves the Kailua View Estates subdivision mauka of the highway
extension. Oni Oni Street is a two-lane local road that is the only access into the
Kona Hillcrest subdivision. Walua Road is a two-lane collector road that provides
mauka-makai access between Al Drive and Kuakini Highway. These roadways
are identified on Figure 1.

Two of the study intersections are on Queen Kaahumanu Highway Extension, The
Nani Kailua Drive intérsection has four approaches and is signalized. There are
single through lanes and separate left and right turn lanes on each of the highway
approaches, while both Nani Kailua Drive approaches have a throughfieft tumn iane
and a separate right turn lane. The mauka and makai approaches of Hﬁalaiai
Road to the highway are offset by several hundred yards from each other so that
they operate as separate T-intersections. ‘Only the makai approach was analyzed
in this study. The Hualalai Road intersection is unsignalized with separate turning
lanes on all approaches.

The Kuakini Highway/Hualalai Road intersection is the southernmost signalized
intersection on Kuakini Highway in Kailua-Kona. Both of the Kuakini Highway
approaches have separate left turn fanes. The Hualalai Road approaches have
different lane configurations. The mauka bound approach has a separate left turn
Jane while the makai bound approach has a separate right turn lane.



Oni Oni Streetand Walua Road intersect Kuakini Highway directly across from
sach other. Oni Oni Street intersects Kuakini Highway from mauka and has a one
farie approach. Walua Road intersects from makai and has a through/ieft turn lane
and a separate right turn lane. Both approaches of Kuakini Highway do not have
ieft turn lanes. The intersection is not signalized and both side street approaches
are stop sign controlled.

Traffic Volumes

The University of the Nations is expecied to generate its peak traffic during the
morning and afternoon commuter hours, Traffic counts taken at the four study
intersections on Queen Kaahumanu Highway Extension and Kuakini Highway in
2004 during the morning and afternoon peaks for other proposed projects in the
area were utitized. These counts, although one year old, are applicable to this
study because of the long forecast time frames (5 and 11 years) of this sfudy.
Traffic counts were taken on Queen Kaahumanu Highway Extension on Tuesday
and Wednesday, April 13 and 14. The traffic counts on Kuakini Highway were
taken on Tuesday and Thursday, April 6 and 8.

- Traffic turning movement counts require workers to station themselves by each

study intersection and record each vehicle movement as through or turping
movements by 15 minute intervals. The worksheets for the traffic counts are
included in the Appendix.

The resultant paak hour movements are summarized on Figure 3, with traffic
volumes over five vehicles per hour (vph) rounded to the nearest five. The
predominant direction of fravel on Queen Kaahumanu Highway Extension is north
bound in the morning peak and south bound in the afternoon peak, although the
afternoon north bound volumes are almost equal to the south bound volumes. The
volumes of left turns at the Nani Kailua Drive intersection on the makai bound,
south bound and mauka bound approaches are aimost equal in the morning peak,
and is highest on the south bound and mauka bound approaches in the afternoon.
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The volume of eft turns from Hualalal Road into Queen Kaahumanu Highway
Extension is low, 1 vph in the morning peak and 5 vph in the afternoon peak.
These small volumes indicate the level of difficuity in making this movement and
show these turns are easier made at the nearby signal-controfled intersection at
Nani Kailua Drive.

The dominant traffic volumes on Kuakini Highway are north bound in the morning

ﬁahd south bound in the afternoon. The Kuakini Highway/Hualalai Road intersection

shows relatively high left turn movements on three of ihe four approaches: the
north bound, south bound and mauka bound approaches. The hor'ih and south
bound approaches have leading left turn irafﬁc.ségnaf phases while the mauka
bound approach has a leading green phase o accommodate the high volumes of
left tums.

The 2004 traffic volumes are compared to the 2002 volumes counted for the
“Traffic Impact Analysis Report for the U of N Bencorp Development” (First
Revision, August 2003) by M&E Pacific, Inc., on Figure 4, The top graphic of each
figure shows the 2002 volumes while the bottom graphic repeats the 2004 volumes
shown on Figure 3. The bottom figure also shows the combined volumes on each
approach, the change in volume between the two years, and the percent change.

The results for the two main north-south routes are mixed. For the moming peak
volumes shown on Figure 44, the north bound approach of Queen Kaahumanu
Highway Extension increased 3% at Hualalai Road while decreasing 6% at Nani
Kailua Drive. The north bound volumes on Kuakini Highway remained unchanged
at Walua Road while increasing 24% at Hualalai road. During the afternoon peak,
the south bound approach volumes on Queen Kaahumanu Highway Extension
were relatively unchanged, decreasing 1% at Nani Kaiftua Drive while increasing
1% at Hualalai Road. The south bound volumes on Kuakini Highway showed
farger changes, decreasing 6% at Hualalai Road while increasing 11% at Walua

10.
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Road. The north bound volumes at both intersections showed large decreases in
traffic.

The results are also mixed for the mauka-makai side streets. Traffic on the makai
bound approach of Nani Kailua Drive at Queen Kaahumanu Highway Extension
increased 9% in the morning but decreased 21% in the aftemoon. The mauka
bound approach traffic volumes decreased 5% in the morning and increased 28%
in the afternoon. The mauka bound approach traffic volumes of Waiua Road at
Kuakini Highway increased 27% in the morning but decreased 8% in the afternoon,
Likewise, traffic volumes on the makai bound approach of Hualalai Road increased
7% in the moming but decreased 18% in the afternoon.

A traffic turning movement count was taken at the entrance 1o the University of the
Nations on Kuakini Highway on January 13, 2005. The traffic volumes are shown
on Figure 5 with volumes over five vph rounded to the nearest five. The inbound
and outbound volumes are very low for what can be-expected for a campus with
300 students and 250 staff. This is because the great majority of students live on
campus and much of the staff either live on campus or within walking distance.
The traffic counts showed a higher volume of inbound than outbound trips in the
afternoon peak period, while the opposite should have been expected. University

officials attributed this to resident staff returning to campus from personal errands

and non-resident staff returning for dinner with the other staff and students.

Figure 5 also compares the moming and aftemoon peak hour counts with similar
counts taken in 2000. The right graphic also shows the combined approach
volume for the campus roadway, and the volume change and percentage change.
For the Kuakini Highway approaches, only the left and right turn volumes into the
campus are compared. The comparison shows that traffic volumes into and out of
the campus has changed only slightly in five years. During the morning peak,
inbound traffic has increased from 95 vph in 2000 to 100 vph in 2605. Outbound
traffic increased from 35 to 45 vph. Although the latter represents a 29% increase,
there was only an increase of 10 vph. During the afterncon peak, inbound traffic

11



increased from 45 vph to 70 vph, which is only a 25 vph increase. Qutbound traffic
volumes remained the same at 55 vph. During this five year period, the enrollment
remained the same at about 300 students. By comparison, peak hour, peak
direction through traffic on Kuakini Highway increased by 200 vph (55%) in the
morning and 65 vph {17%} in the afternoon.

The State Department of Transportation takes traffic counts every two years at
selected roadway sections on Hawaii, Two of these count stations: the Queen
Kaahumanu Highway Extension/Hualalai Road intersection and the Kuakini
Highway/Hualalai Road intersection, are at the study intersections. The data
shown on Figure 6.gives the historical frend of dally traffic on these roadways.

Daily two-way traffic volumes for the four approaches of the Kuakini
Highway/Hualalai Road intersection are shown for 1992 to 2002. Traffic has
increased 39% on the south leg of Kuakini Highway in ten years, with all of the
growth in the last two year period. Traffic has remained constant on the west leg of
Hualatai Road, dropped 33% on the east leg of Hualalai Road, and decreased 20%
on the north leg of Kuakini Highway. Speculafive reasons for the stable/decreasing
traffic on the three approaches could be laid on the stagnant visitor market
following the 9/11 incident. The increase on the south approach in the last two
years could be atiributed {0 the development of two commercial centers to the
south of Hualalai Road with large parking lots fronting Kuakini Highway.

The traffic volumes on Queen Kaahumanu Highway from 1994 to 2004 shows
constant growth, with an annual growth rate of 3.8% on the south leg and 2.7% on
the north leg, an average growth rate of 3.2%. The daily two way traffic volumes
on Hualalai Road have declined 12% in the ten year interval.

PROPOSED ROADWAY IMPROVEMENTS

The State of Hawaii Department of Transportation and the County of Hawali each
have roadway improvements planned in the study area. The Hawaii Department of
Transportation is planning to widen Queen Kaahumanu Highway {o a four lane

12
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divided highway north of Henry Street; with design slated to begin in the spring of
2005, This change is not expected to affect traffic pattermns in the study area. They
also expect to initiate planning studies for the widening of Queen Kaahamanu
Highway Extension and Kuakini Highway from Henry Street to Kamehameha 11
Road soon to determine the feasibility of this project. The State does not have a
start date for the construction of this project.

The County of Hawaii has begun widening Kuakini Highway fo four lanes between
Palani Road and Hualalai Road and improving the traffic signals. These
improvements would significantly increase the capacity of Kuakini Highway and
add more lanes to Kuakini Highway at the Hualalai Road intersection. The
northbound approach would have two through lanes in addition to the left turnand
right turn fanes. A right turn lane would be-added to the southbound approach.
These improverments are expected to significantly improve the traffic operations at
this‘intersection. As will be discussed later; these improvements in themselves
would not change the traffic patterns in the study area, but combined with
increased traffic congestion on Queen Kaahumanu Highway Extension and
completion of the Kahaluu to Keauhou Parkway, some traffic diversion from Queen
Kaahumanu Highway Extension to Kuakini Highway can be expected.

The County was planning to begin construction of the Kahalui to Keauhou Parkway
(f.k.a. Ali'i Highway) between the Queen Kaahumanu Highway Extension and
Keauhou in 2004, This new two lane roadway is intended to divert traffic from the
Queen Kaahumanu Highway Extension, Kuakini Highway and Ali'i Drive to improve
their traffic operations. The first segment between Lako Street extension and
Keauhou was scheduled for completion by 2007. The second segment to Queen
Kaahumanu Highway Extension was expected to be complete by 2009. However,
litigation has delayed start of construction indefinitely and County officials cannot
provide any revised completion dates.

When completed, this roadway improvement project can be expected {0 cause
shifts in traffic between Queen Kaahumanu Highway Extension, Kuakini Highway

13
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and Ali'i Drive in the study area. The "Kahului to Keauhou Parkway Traffic Analysis
Report" (August 2000) prepared by Julian Ng, Inc., developed traffic forecasts for

eight scenarios on roadway segments south of where the parkway would intersect

Queen Kaahumanu Highway Extension. Comparison of "build” and "no build”
traffic volumes showed that traffic would decrease 22%. on Queen Kaahumanu
Highway Extension, 47% on Kuakini Highway and 15% on Ali'f Drive with the
parkway built. The Ng report did not address changes in traffic volumes on
roadway segments north of the parkway intersection.

Due to the uncertainties associated with the Kahului to Keauhou Parkway and the
widening of Queen Kaahumanu Highway Extension south of Henry Street, three
different scenarios of roadway improvements were analyzed:

o Scenario 1 assumes that neither proposed roadway improvement
would be built, so that this would represent the no-build case.

Scenario 2 assumes:that the Parkway would be built by 2010.

o Scenario 3 assumes that both the Parkway and the highway widening
would be constructed by 2016, The highway widening project
realistically could not be completed by 2010.

in all, there would be five combinations of three stenarios and two forecast years:

Scenario 1, noimprovemenis, 2010
Scenario 1, no improvements, 2016
Scenatio 2, parkway only, 2010
Scenario 2, parkway only, 2016

SN

Scenario 3, parkway and highway widening, 20186,

TRAFFIC FORECAST

The new master plan is expected to take 20 years or more to fully implement.
However, the major components that affect student enrollment and siaff levels, the
student Villages, are expected to be completed by 2016. As previously stated, this
study analyzed traffic conditions for 2010 and 20186.
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The traffic forecasting methodology consisted of three steps. The first step was to

forecast ambient traffic representing traffic growth on the area roadways with the
current campus in piace. The second step was to forecast the traffic volumes that

‘would be generated from the master plan elements in each of the two analysis

years.. The last step was to combine the ambient traffic with the project generated

traffic to obtain the total with project traffic forecasts for the two analysis years,

The traffic operations with the ambient and total with project forecasts were
compared to identify traffic impacts, as described in the next section,

Ambient Traffic Forecast

Ambient traffic on the study area roadways can be expected to increase due {o

regional growth and new projects in the area. Ambient traffic forecasts were first
prepared for 2010 and 2016 scenarios 1, and then adjusted to obtain the 2010 and
2016 scenarios 2 {with parkway) and 2016 scenario 3 (with parkway and 4 lane
Hawaii Belt Highway) forecasts.

The 2010 scenario. 1 forecast analysis year was calculated first. Traffic growth to
2010 was assumed to come from known future projects and general area growth.
Ambient traffic forecasts at the four study intersections for the year 2006 were
obtained from the “Traffic Impact Analysis Report Kona Oasis Condominium” (April
2004) and “Traffic Impact Analysis Report Kona Hale Alii" (May 2004), both
prepared by M&E Pacific, Inc. The 2006 forecasts were calculated by increasing
2004 volumes (frc»m Figure 3) by 5% (2-1/2%/year)on Kuakini Highway and 4%
(2%lyear) on Queen Kaahumanu Highway, To these volumes were added traffic
that would be generated by the following new projects in the area that were
identified with the assistance of County staff:

Q Pualani residential subdivision on Hawaii Belt Road- 400 units in
2010,

o Hualalai Village on Hualalai Road- 103 condominium units that are
under construction and are part of the new master plan.

o Pua'a elderly housing on Hualalai Road- 126 units.
Apartment building on Hualalal Road- 164 units.
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o Kona Hawaiian Village on Alii Drive and Kuakini Highway- 270 time
share units.

Kona Sea Ridge on Alii Drive- 137 multi-family units.

Alii Cove on Alii Drive-and Walua Road- 200 multi-family units.
100 other units on Alii Drive (assumed to include Kona Séa Villas).
Hotel on Walua Road- 80-30 rooms.

o T e B BN o SR o

Commercial lots on Walua Road- 40,000 square feet of retail floor
area assumed.

Traffic generated by the first four projects were assigned to Queen Kaahumanu
Highway Extension and Kuakini Highway. Traffic from the remaining projects was
assigned to Kuakini Highway via Hualalai Road and Walua Road. Traffic forecasts
from traffic impact analysis reports were utilized when available. Otherwise, the
traditional trip generation, distribution and assignment procedure was used to
forecast the additional volume of trips oh the study area roadways.

The resuitant 2006 traffic forecast was then extended to 2010 by increasing by 8%
{2%/year) on Queen Kaahumanu Highway Extension and Kuakini Highway, and
4% (1%/year) on all other roadways. Traffic volumes info and from Oni Oni Street
were not increased since it serves a stable neighborhood. The resuttant 2010
scenario 1 ambient traffic forecast is shown on Figure 7 with volumes over five vph
rounded to the nearest five. The 2010 traffic forécast was then extended to 20186
by increasing by 12% (2%/year) on Queen Kaahumanu Highway Extension and
Kuakini Highway, and 6% (1%/year) on all other roadways. The resultant 2016
stenario 1 ambient traffic forecast is shown on Figure 8 with volumes over five vph
rounded to the nearest five.

For the scenarios 2 and 3 forecasts, it was assumed that through fraffic volumes on
Queen Kaahumanu Highway Extension and Kuakini Highway would ¢hange while
traffic volumes into and from the side streets would remain unchanged. The
changes would be relative fo the ambient traffic volumes for scenario 1. The
aforementioned “Kahuiui to Keauhou Parkway Traffic Analysis Report” shows AM
and PM peak hour traffic volumes on Queen Kaahumanu Highway Extension,
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Kuakini Highway, Alfi Drive and the proposed parkway with various combinations
of roadway improvements for 2020. The following scenarios from the report
correspond to this study's scenarios 1,27and 3, respectively:

o No-Build 1 {Exhibit 3)
0 Build 1 with proposed parkway (Exhibit 7)
) Build 2 with proposed parkway and 4.lane Hawaii Belt Hwy (Exhibit 8)

The peak hour traffic. volumes for the 2020 no-build scenario from the parkway
report are shown on Figure 9, for the 2020 build 1 scenario on Figure 10, and for
the 2020 build 2 scenario on Figure 11. The Ng study did not forecast traffic
volumes north of the parkway's intersection with Queen Kaahumanu Highway
E)étensio,n and Kuakini Highway, Therefore, the traffic volumes on these roadways
north of the parkway were extrapolated from the reported volumes and are shown
as derived volumes on Figures 10.and 11. For the build 2 scenario which
corresponds to this study's scenario 3, the volume of traffic on Kuakini Highway
was thought to be too high; therefore; a portion of this traffic between the parkway
and the Queen Kaahumanu Highway/Kuakini Highway junction was diverted to
Queen Kaahumanu Highway. These adjusted volumes are shown as derived
volumes on Figure 11,

By comparing the traffic volumes on Figures 10 and 11 with those on Figure 9, it
was possible to estimate the relative changes: in fraffic on the two roadway
facilities. The relative changes for scenarios 2 and 3 for 2020 are shown on
Figures 10and 11 as "Change from No build scenario® and are summarized below:

RELATIVE CHANGES FOR 2020
SCENARIO 2 SCENARIO 3
AM PM AM PM
Queen Kazhumanu Highway Northbound -85 -120 +380 +190
Queen Kaahumanu Highway Southbound -100 -158 +330 +420
Kuakini Highway Northbound +150 +150 +290 +250
Kuakini Highway Southbound +120 +165 -55 +350
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These changes to 2020 traffic forecasts were then adjusted to this study's analysis
years of 2010 and 2106, respectively. To develop thess adjustment factors, the
first step was to determine the change in traffic volumes from 2004 to 2010 relative
to the change from 2004 to 2020 traffic volumes for scenario 1. This ratio was the
growth ratio from 2004 to 2010, Likewise, the ratio of change from 2004 to 2016
over the change from 2004 to 2020 iraffic volumes was calculated o obtain the
growth ratios from 2004 to 2016. These growth ratios were calculated for both
difections of each highway in the AM and PM peak hours and found 1o be similar
for both directions; therefore, one growth ratio was used for each highway. The
following growth ratios were obtained;

2010 2016
AM PM AM PM
Queen Kaahumanu Highway 34% 35% 66% 67%
Kuakini Highway 45% 48% | 72% 74%

The positive volume changes in traffic were multiplied by the above growth ratios fo
obtain the change in traffic volumes for the year and scenario and analysis peak
hour. The negative volumes changes were multiplied by the difference of 1 less
the growth ratio, implying that traffic would decrease. The resultant relative
change volumes for 2010 are shown below:

RELATIVE CHANGES FOR 2010
SCENARIO 2
AM PM
Queen Kaahumanu Highway Northbound -72 -78
Queen Kaahumanu Highway Southound -76 -101
Kuakini Highway Northbound : +68 +53
Kuakini Highway Southbound +54 +58
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The resultant relative change volumes for 2016 are shown below:

RELATIVE CHANGES FOR 2016
SCENARIO 2 SCENARIO 3
AM PM AM PM
Queen Kaahumanu Highway Northbound -32 -40 +230 +125
Queen Kaahumanu Highway Southbound -34 -51 +200 +280
Kuakini Highway Northbound +108 +111 +210 +185
Kuakini Highway Southbound +87 +122 -15 +260

The relative changes in volumes for scenario 2 show négative values on Queen
Kaahumanu Highway Extension and positive values on Kuakini Highway . The
relative change volumes for scenario 3 show generally positive values except for
Kuakini Highway southbound in the AM peak hour.

These relative changes in volumes were then added to their respective through
volumes on Queen Kaahumanu Highway Extension and Kuakini Highway for
scenario 1 to obtain the adjusted ambient volumes for scenarios 2 and 3. The
results are shown on Figure 12 for 2010 scenario 2, Figure 13 for 2016 scenario 2,
and Figure 14 for 2016 scenario 3, with volumes over five vph rounded to the
nearest five.

Project Generated Traffic

The traditional procedure of trip generation, distribution, and assignment was used
to forecast the number of trips that would be generated by the proposed projects,
the disfribution of these trips, and the specific intersection turning movements at
the study intersections that would be utilized.

The trip generation step forecasts the volume of vehicle trips that would be
generated by the proposed projects during the two analysis periods. Due to the
near self-sufficient nature of the University, the traditional {rip generation rates from
the Institute of Transportation Engineers Trip Generation Handbook (Sixth Edition,
1997) were not applicable to forecast AM and PM peak hour trips that would be
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generated by the University. Rather, the existing traffic volumes entering and
exiting the university were categorized into four components: commuting staff,
resident staff trips, non-resident students and deliveries. The estimated
composition of current trips is shown on Table 1 based on the traffic count taken at
the University driveway to Kuakini Highway in January 2005.

To calculate the volume of trips that would be generated in 2010 and 20186, the
different trip components were adjusted proportionally with their change in
population. The number of trips by non-resident staff would decrease with the
decline in their population. The non-resident student trips would disappear when
non-residents are not permitted. The number of trips by the resident staff was
based on trip generation rates: 0.4 in the AM peak and 0.5 in the PM peak hour.
These rates are iower than conventional rates for townhouses, as discussed below.
The proportion of inbound and outbound trips by resident staff in the PM peak hour
is expected to become more balanced to 60% in the future rather than the current
83%. The number of deliveries in both peak hours is not expected to increase with
the student population, since larger delivery vehicles or more non-peak hour trips
could be utilized. The 2010 and 2016 trip generation analysis for the University of
Nations is summarized on Table 1. The volume of inbound trips in the AM peak
hour is expected to decline while the volume of outbound trips is expected to
increase. During the PM peak hour, the volumes of inbound and outbound trips
are forecast to increase slightly.

The forecast number of trips generated by the resident staff per staff residential
unit (both Village and Staff Housing} is compared to the rates forecast for the
Hualalai Village, Phase 1 below:

TRIP GENERATION RATES

AM PEAK PM PEAK
Staff Housing Units 0.40 0.50
Hualalai Village 0.51 0.61
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The rates for the residential staff units are lower than a comparable muiti-famity
unit since staff would not have to commute.

The trip distribution step divides the generated trips by directions of travel to/from
the project site. The trip distribution factors were based on the existing distribution
of traffic entering and leaving the University of the Nations driveway as shown on
Figure 5, and updated for the future years. The results of this analysis are shown
on Tabie 1.

The trip assignment step assigns the distributed trips as turning movemenits to the
study intersections. The project generated trips were assigned to the north and
south project driveways based on whether they were from the north campus or
south campus. Trips from the Villages and staff housing were assumed to access
Kuakini Highway. Trips from the Hualalai Village that originally access Kuakini
Highway via Hualalai Road were diverted to the mauka-makai service road. These
diverted trips are shown negative values on the trip assignments figures. The trips
were then assigned to the turning movements at the adjoining intersections based
on the current distribution of furning movements at these intersections. One trip
assignment was made for 2010 and assumed applicable to scenarios 1 and 2 and
is shown on Figure 15. The 2016 trip assignment was applicable for all three
scenarios and is shown on Figure 16. The traffic volumes are not rounded.

Total Forecast Volumes

The 2010 project generated volumes from Figure 15 were added to the 2010
ambient traffic forecasts for scenarios 1 and 2 from Figures 7 and 12, respectively,
to obtain the fotal with project traffic forecasts on Figures 17 and 19. Likewise, the
2016 project generated volumes from Figure 16 were added to the 2016 ambient
traffic forecasts for scenarios 1, 2 and 3 from Figures 9, 13 and 14, respectively, to
obtain the total with project traffic forecasts on Figures 18, 20 and 21. Traffic
volumes over five vph are rounded to the nearest five.
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LEVEL OF SERVICE ANALYSIS

The concept of level of service is used to quantify the quality of traffic flow on
roadway facilities. The Transportation Research Board has developed procedures
to calculate level of service value(s) by measuring iraffic volumes against the
capacities of different types of roadway facilities. Their Highway Capacity Manual
(2000) describes the various procedures developed for freeways, highways,
signalized and unsignalized intersections, etc. A comparison of levels of service
for the different forecast scenarios can give an indication of the traffic impacts of
ambient traffic growth and the proposed project. The levels of service for the total
with project forecasts were compared to the levels of service for the corresponding
ambient forecasts to determine if the proposed project would have an adverse
traffic impact. A change in level of service to unacceptable levels would be one
indication of an adverse fraffic impact.

Unsignalized Intersection Analysis

The procedure used for analyzing unsignalized intersections calculates vehicle
delays and levels of service based on the distribution of gaps in traffic on the major
street and driver judgment in selecting gaps through which to execute turns. For
two-way stop intersections where only the minor street approaches are controlled
by a stop sign, levels of service are calculated for the critical fuming movements
including outbound movements from the stop-controlled approach, and left turns
from the main road to the minor street. The procedure does not calculate an
overall intersection level of service nor does it identify when the through traffic on
the main road is over capacity.

The Highway Capacity Manual defines the relationship between ievel of service
and delay (in seconds/vehicle) for unsignalized intersections as shown below:
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LEVEL OF SERVICE DELAY (SECONDS/VEHICLE)

A <10.0

10.11t0 15.0

15.11025.0

25110350

35.1t0 50.0

MmO O|®@

>50.1

N

Levels of service A to E are considered acceptable for unsignalized intersections.
Level of service F (with average delays longer than 50 seconds) is considered
undesirable and would indicate the probable need for mitigation. However, leve! of
service F conditions may be tfolerated for certain conditions when delays are not
excessive and there are no real feasible mitigating measures.

Table 2 shows the levels of service for each critical turning movement at the
unsignalized intersections for the AM and PM peak hours, for the existing, ambient
and total with project forecast volumes. Scenario 1 analyses include the 2004
existing volumes, and 2010 and 2016 forecast volumes; scenario 2 includes the
2010 and 20186 forecasts; and scenario 3 only has the 2016 forecast.

The Queen Kaahumanu Highway Extension/Hualalai Road intersection currently
shows a problem on one turning movement in both AM and PM analysis periods.
The eastbound left turn movement from Hualalai Road is already at level of service
F and would remain so for all forecast conditions. This poor level of service reflects
the difficulty in making this movement and is the reason for the low volumes of
these turns counted in both peak periods.

The levels of service on the other two intersection movements are currently at
acceptable levels and would remain unchanged during the morning peak hour for
the ambient and total with project forecasts for 2010 and 2016 scenarios 1 and 2.
With the widening of Queen Kaahumanu Highway Extension for scenario 3, the
Hualalai Road right turn would improve to ievel of service B while the left turn from
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the highway into Hualalai Road would decline to level C in 2018. Level of service
C is not acceptable for this left turn movement based on traffic observations. This
would indicate that unsignalized intersection control would not be acceptable for
scenario 3 in 2016.

During the afternoon peak, the northbound left turn from Queen Kaahumanu
Highway Extension into Hualalai Road is currently at leve! of service B and is
forecast fo remain at that level for the 2010 scenaric 1 and the 2010 and 2016
scenario 2 forecasts. However, it would change to an unacceptable level of
service C for the 2016 scenarios 1 and 3 forecasts. The right turn from Hualalai
Road is forecast to change to level of service E for the 2010 scenario 1 and 2016
scenario 2 forecasts, and to level F for the 2016 scenario 1 forecasts. This change
is primarily due to the higher traffic volumes on the highway and less due to
increases in traffic on Hualalai Road. Even if there were no increase in traffic from
Hualalai Road, increased traffic volumes on the highway would cause the levels of
service for the side street movements to decrease.

The above analysis indicates that mitigating measures would be needed at this
intersection by 2016 due to increased ambient traffic volumes. The signalization of
the intersection and widening of the highway (scenario 3) would be two long-term
measures. The impact of signalizing the intersection is discussed in the next
section. If the intersection remains unsignalized, the left turn movement from
Hualalai Road onto Queen Kaahumanu Highway Extension should eventually be
eliminated for traffic safety. The proposed project is expected to generate few trips
through this intersection and is not expected to have any adverse impact upon its
traffic operations.

Levels of service at the Oni Oni Street/Walua Road intersection on Kuakini
Highway are currently at acceptable levels, although the mauka bound through/left
turn movement from Walua Road is already at level of service D in both peak
pericds. With the fraffic increases forecast with all three scenarios, the latter
movement would change to level of service F by 2010 for all three scenarios due to
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the increases in traffic on both Kuakini Highway and Walua Road. A review of the
level of service calculation worksheets shows that traffic delays and queues on
Walua Road would be considerable, indicating that this problem would require
some form of mitigation. The 2016 forecast conditions were not analyzed since it
was determined that unsignalized operations would not be feasible by this date.

This analysis indicates the eventual need for mitigation at the Kuakini Highway/Oni
Oni Street/Walua Road intersection with or without the proposed project. Traffic
signalization when warranted would mitigate the through/left turn problem from
Walua Road and also help the residents using Oni Oni Street. The impact of
signalizing the intersection is discussed in the next section. Separate left tum
lanes on Kuakini Highway should be considered {o facilitate the higher through
traffic volumes on the highway. When installed, this traffic signal should be
coordinated with the proposed traffic signals at the Kuakini Highway/ Kahului to
Keauhou Parkway intersection.

In addition, the traffic forecast volumes on Kuakini Highway for the 2016 scenarios
2 and 3 are near the capacity of a two lane urban highway. This would impiy that
Kuakini Highway should be widened to four lanes if the Kahului to Keauhou
Parkway is built or the Queen Kaahumanu Highway Extension is widened to four
lanes. Rather than recommend widening the Kuakini Highway for these scenarios,
this study recommends that new traffic forecasts he prepared to determine the
impacts of both roadway improvement projects on Kuakini Highway, and if the
portion of Kuakini Highway between Hualalai Road and the parkway should be
widened.

The outbound and inbound left furn movements at the current (north) University
driveway on Kuakini Highway are forecast to have acceptable levels of service for
both forecast years and three forecast scenarios. No mitigating measures are
required but a separate south bound left tum lane on Kuakini Highway should be
provided for enhanced traffic operations and safety.
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The movements to the new (south) driveway that would serve the proposed
mauka-makai service road are also forecast to operate at acceptable levels of

- service in 2010 and 2016 for all three scenarios. Mitigating measures other than

the previously described separate left tumn are not required.

As stated for the Kuakini Highway/Walua Road/Oni Oni Street intersection, the
traffic volumes forecast for Kuakini Highway with the 2016 scenarios 2 and 3 are
near the capacity of a iwo lane highway. New traffic forecasts are recommended
to determine the impact building the parkway or widening the Queen Kaahumanu
Highway would have on Kuakini Highway traffic, and if the portion of Kuakini
Highway between Hualalai Road and the parkway should be widened.

Signalized Intersection Analysis

The methodology for analyzing signalized intersections calculates the levels of
service for individual approaches and the intersection as a whole based on the
average stopped delay per vehicle. The results range from level of service A (best
with average delays less than ten seconds) to F (worst with average delays longer
than 80 seconds), described as follows:

COUNTS DELAY PER VEHICLE
LEVEL OF SERVICE (SECONDS/VEHICLE)

A <10.0

10.1 10 20.0

20.110 35.0

35110 55.0

55.1 t0 80.0

MmO |®m

>80.0

Many jurisdictions consider levels of service A to D as acceptable for areas like
Kailua, with level of service F indicating the need for mitigating measures. Leve! of
service E, aithough considered undesirable, can be tolerated for minor movements
such as left tums. The County of Hawaii recommends a minimum level of service
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C for proposed projects, while recognizing that many of their signalized
intersections are already at level of service D.

Table 3 shows the level of service for the overall intersection and for each
approach at the signalized intersections for the AM and PM peak hours, for the
existing, ambient and totat with project forecast volumes. Scenaric 1 analyses
include the 2004 existing volumes, and 2010 and 2016 forecast volumes; scenario
2 includes the 2010 and 2016 forecasts; and scenario 3 only has the 2016 forecast.
in addition to the current signalized intersections at Kuakini Highway/Hualalai Road
and Queen Kaahumanu Highway Extension/Nani Kailua Drive, the currently
unsignalized Queen Kaahumanu Highway Extension/Hualalai Road and Kuakini
Highway/Walua Road/Oni Oni Street intersections were also analyzed since traffic
signals were recommended as mitigating measures.

The Kuakini Highway/Hualalai Road intersection is currently at level of service Cin
both peak hours with the current design. 1t is forecast {0 remain at level of service
C in the AM peak hour for all three scenarios with the improved roadway design.
The additional capacity that would be brought about by the current widening of
Kuakini Highway would offset the higher forecast volumes, resulting in the same
level of service. These resuits imply that the proposed project would not have an
adverse traffic impact during the AM peak hour.

The current and future PM peak hour volumes are higher than their corresponding
AM peak hour volumes. As a result, the level of service during the PM peak hour
would change from C to D for the total with project forecast for the 2016 scenario 1.
Although this change in level of service could be attributed to the proposed project,
it is not considered an adverse impact since level of service D is still considered
acceptable. The levels of service for both ambient and total with project 2016
scenario 2 forecasts would be at D. The levels of service for both 2016 scenario 3
forecasts would be E. This indicates that the higher south bound through volumes
on Kuakini Highway forecast for scenario 3 would require some form of mitigation
with or without the proposed project.
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One possible mifigating measure is to convert the southbound right turn only lane
into a shared through/right turn lane and build a second receiving lane on the south
side of the intersection. This second through lane would only need to be extended
so that southbound traffic could merge together further downstream, since
southbound traffic volumes decrease considerably. But as previously noted, this
study recommends a new traffic forecast to determine the impact building the
parkway or widening the Queen Kaahumanu Highway Extension would have on
Kuakini Highway traffic, and if Kuakini Highway would have to be widened.

The intersection at Queen Kaahumanu Highway Extension and Nani Kailua Drive
is currently at levet of service C in both the moming and afternoon peak hours.

The intersection levels of service would remain at C in 2010 and decrease to D in
2016 for scenarios 1 and 2 in the AM peék, which assumed no widening for Queen
Kaahumanu Highway Extension. For both scenarios in 2016, the Nani Kailua Drive
approaches would be at level of service F, indicating unacceptable conditions. The
intersection would remain at level of service C for the 2016 scenario 3 due to the
widening of Queen Kaahumanu Highway Extension.

During the afternoon peak hour, the intersection level of service with scenario 1
would decline to D in 2010 and fo E in 2016 for both ambient and total with project
forecasts. For scenario 2, the intersection level of service would remain at C in
2010 and decline to E in 2016. As in the AM peak, the Nani Kailua Drive
approaches would be at level of service F for both scenarios in 2018, indicating
unacceptable conditions. The intersection would remain at leve! of service C for
the 2016 scenario 3 due to the widening of Queen Kaahumanu Highway Extension.

The above analysis indicates that mitigation is required by 2016, with or without the
proposed project. The widening of Queen Kaahumanu Highway to four lanes
would mitigate the problems forecast with scenarios 1 and 2. This ﬁnding
corroborates the findings in the “Keahole to Honaunau Regional Circulation Plan”
(February 2003) by Townscape, Inc., which stated, "Thus, by 2020, peak hour
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volumes per lane wili be similar to existing conditions even with the completion of
the Mamalahoa Bypass and the Parkway as 2-lane roads. Construction of the two-
lane Ke Aka o Keauhou (Ail'i Parkway} and Mamalahoa Bypass will thus alleviate
traffic congestion over the next 10 to 20 years but will not accommodate 2020
needs for the region.” The proposed project is expected to generate few trips
through this intersection and is not expected to have any adverse impact upon its
traffic operations.

The Queen Kaahumanu Highway Extension/Hualalai Road intersection is currently
unsignalized but widening of the highway and traffic signals were recommended as
mitigating measures by 2016. With traffic signals, the intersection would remain at
leve! of service C during the AM peak hour for 2010 and 2016 scenario 1. With
scenario 2, the intersection would be at level of service B in 2010 and C in 2016.
With the highway widening for scenario 3 in 20186, the intersection level of service
would be at B. Signalizing the intersection would also make the east bound left
turn easier to make and would divert vehicles from the Nani Kailua Drive
intersection; thereby, helping to improve the level of service at the latter
intersection.

The growth in ambient traffic would have a greater impact during the PM peak hour
at this intersection. The intersection would be at level of service C in 2010 and D in
2016 with scenario 1, but the Hualalai Road approach would be at an unacceptable
level of service E. With scenatio 2, the intersection would be at level of service B
in 2010 and C in 2016, but the Hualalai Road approach would be at an
unacceptable level of service E. With the highway widening for scenario 3 in 2016,
the intersection level of service would be at B. The analysis of PM peak hour
conditions indicates that a two lane Queen Kaahumanu Highway would not be
sufficient by 2016, and that widening to four lanes wouid be a mitigating measure.
This finding corroborates the findings for the Queen Kaahumanu Highway
Extension/Nani Kailua Drive intersection that widening the highway to four lanes
would be required by 2016.
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The Kuakini Highway/Walua Road/Oni Oni Street intersection is currently
unsignalized but traffic signals were recommended as a mitigating measure by
2010, or when warranted. With traffic signals and left turn lanes on Kuakini
Highway, the intersection levels of service for both AM and PM peak hours in 2010
and 2016, and for all three scenarios would be at acceptable levels of C or better.
This indicates that traffic signals and left turn lanes would be sufficient to mitigate
the traffic problems forecast with the unsignalized intersection. The project
generated trips passing through this intersection are not expected to have any
adverse impact upon its traffic operations since there is no change between the
ambient and total with project levels of service.

CONCLUSIONS

This study determined that the existing transportation network in the study region
would need to be improved to accommodate future regional traffic growth. The
current widening of Kuakini Highway between Palani Road and Hualalai Road and
improvement of traffic signals will significantly improve traffic operations and
provide additional north-south capacity that should accommodate traffic growth on
that section of roadway beyond the 2016 study year.

The status of two other roadway improvement projects is uncertain at this time.
Litigation has stopped the commencement of construction of the Kahului to
Keauhou Parkway. The State of Hawaii Department of Transportation has only
begun the planning process for the widening of Queen Kaahumanu Highway
Extension to four lanes between Henry Street and Kamehameha 1ll Road and there
is no definite start of construction date. Three different forecast scenarios were
evaluated to consider the uncertainty with impiementing these two projects:

o Scenario 1 — No highway improvements, neither project is
implemented in 2010 or 2016.

o} Scenario 2 — The Kahului to Keauhou Parkway is implemented by
2010,

0 Scenario 3 — Both the Parkway and the Queen Kaahumanu Highway
widening are implemented by 2016.
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Based on this study's analysis, the following improvements would be required with

or without the proposed project.

1.

The Walua Road approach to Kuakini Highway is forecast to be at level of
service F by 2010 and in need of mitigation with or without the proposed
project. The Kuakini Highway/Walua Road/Oni Oni Street intersection would
have to signalized by 2010, or when warranted. In addition, it would be
desirable to have separate left turn lanes on the Kuakini Highway |
approaches due to the increase in traffic forecast on Kuakini Highway.

The Queen Kaahumanu Highway Extension is forecast to be near and over
capacity in the 2010 to 2016 period. Both the "Traffic Analysis for Kahului to
Keauhou Parkway” and the "Keahole to Honaunau Regional Circulation
Plan” identified capacity problems on Queen Kaahumanu Highway by 2020.
In addifion, the mauka bound approach of Nani Kailua Drive is forecast to be
at unacceptable levels of service by 2016 without mitigation. The widening
of the highway would mitigate both the above problems but is not expected
before 2010. Until the highway is widened, some traffic would be diverted
from Queen Kaahumanu Highway Extension to Kuakini Highway until the
former highway is widened.

In conjunction with the widening of Queen Kaahumantu Highway Extension,
the Hualalai Road intersection should be signalized. The intersection could
be warranted for signals at an earlier date based on the volumes of

“eastbound right turns and northbound left turns.

A new traffic study shouid be made to determine the impact implementing
the Kahului to Keauhou Parkway and widening the Queen Kaahumanu
Highway Extension would have on traffic volumes in the portion of Kuakini
Highway between Hualalai Road and the Parkway. This study wouid
determine whether or not this section of highway should be widened. The
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"Traffic Analysis for Kahuiui to Keauhou Parkway” did not address this
particular issue.

5. If higher traffic volumes do materialize on Kuakini Highway, the capacity of
the southbound approach of Kuakini Highway at Hualalai Road wouid have
to be increased. This can be accomplished by converting the southbound
right turn only lane into a shared through/right turn lane and building a
second receiving lane on the south side of the intersection.

The proposed master plan for the University of the Nations would result in very few
additional trips being generated. The large projected increase in student
enrollfnent would be accompanied by a large increase in staff housing so that most
of the staff would live on campus, either in the Villages or in the staff housing
project. Although the staff is forecast to increase from the current 250 to 600+ in
2018, the number of non-resident staff who will have to commute will decrease
from 175 to about 25. Several other actions will also serve to reduce the number of
external trips. These actions include serving of communal meals for students and
staff, providing preschool and elementary schools for children of staff, and
maintaining a pedestrian friendly campus. The number of current and forecast
external trips is summarized below:

YEAR DIRECTION OF TRAVEL AM PEAK PM PEAK
2005 Inbound 100 70
Outbound 45 55
2010 Inbound 100 80
Outbound 65 80
2016 inbound 100 130
| Outbound 90 95

Since this traffic would be split between two driveways in the future, the volumes at
each would be at reasonable levels and wouid not require traffic signals. The
traffic generated by this proposed project is not expected {o have an adverse
impact on traffic operations at the study intersections.
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UofN BENCORP is willing to pay their pro rata fair share of costs for recommended
traffic improvements in the vicinity.
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24 HOUR TWO WAY TRAFFIC VOLUMES

STATION 8-K STATION S-BB
KUAKINI HIGHWAY § HUALALAI ROAD | HIGHWAY EXTENSION | HUALALAI ROAD

YEAR | NORTH | SOUTH EAST | WEST | SOUTH NORTH WEST

1982 | 22022 10281 8660 9952

1994 | 21360 11930 ©996 7781 20301 20043 2874

1996 | 18129 10848 4856 8105 23201 21371 2875

1998 | 20254 10436 4884 8016 23732 22027 1079

2000 | 21702 8345 6631 8880 26278 - 21887 2116

2002 | 17698 14324 § 5794 9290 26072 23903 2317

2004 27981 25419 25632

Source: State of Hawaii Department of Transportation
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DERIVATION OF TRAFFIC FORECASTS FOR SCENARIO 1
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FIGURE 10
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TABLE 1
TRIP GENERATION AND DISTRIBUTION ANALYSIS

AM PEAK HOUR PM PEAK HOUR

FORECAST YEAR

TRIP COMPONENT UNITS| INBOUND| OUTBOUND | INBOUND| OUTBOUND
2005

TRIP GENERATION ANALYSIS

Non-resident staff ' 175 60 15 25 30

Resident staff 75 10 10 25 5

Non-resident students 20 0 10 10 10

Deliveries 10 10 10 10

Total 100 45 70 85

TRIP DISTRIBUTION ANALYSIS

North -850 35 55 30

South 50 10 15 25
2010

TRIP GENERATION ANALYSIS

Non-resident staff 100 45 10 15 25

Resident staff 220 45 45 65 45

Non-resident students 0 0 0 0 0

Deliveries 10 10 10 10

Total 100 65 80 80

TRIP DISTRIBUTION ANALYSIS

North 50 45 60 45

South 50 20 30 35
2016

TRIP GENERATION ANALYSIS

Non-resident staff 25 10 5 5 5

Resident staff 390 75 80 116 80

Non-resident students 0 i} 0 0 0

Deliveries 10 10 10 10

Total 95 95 130 95

TRIP DISTRIBUTION ANALYSIS

North 48 65 85 55
South 47 30 45 40
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TABLE2
UNSIGNALIZED INTERSECTION LEVEL OF SERVICE ANALYSIS

AM PEAK HOUR PM PEAK HOUR
INTERSECTION 2004 2010 2016 2004 2010 2016
Approach/Movement EXST|AMB TOTIAMB TOT |[EXST| AMB TOT |AMB TOT
QUEEN KAAHUMANU HWY/HUALALAI RD {SCENARIO 1, NO HIGHWAY IMPROVMENTS)
Hualzlai Rd EB RT c Cc c C C Cc E E F F
Hualalai Rd EB LT F F F F F F F F F F
Queen Kaahumanu Hwy NB LT B B B B 8 B B B c| C
QUEEN KAAHUMANU HWY/HUALALAI RD (SCENARIO 2, WITH KAHALUU TC KEAUHOU PARKWAY)
Hualaiai Rd EB RT Cc Cc C C D D E E
Hualalai R§ EB LT F F F F F F F F
Queen Kaahumanu Hwy NB LT B B B B B B B B
QUEEN KAAHUMANU HWY/HUALALAI RD {SCENARIO 3, WITH PARKWAY AND 4 LANE Ht BELT RD)
Hualalai Rd EB RT B B C C
Hualalai Rd EB LT F F F F
Queen Kaahumanu Hwy NB LT c o C C
KUAKINE HIGHWAYAWALUA RD/ONIONI ST {(SCENARIO 1, NO HIGHWAY IMPROVMENTS)
Walua Rd EB RT A B B INA|NAI B B B | NA | NA
Walua Rd EB LTTH D F F D F F
OniOni St WB A A A A A A
Kuakini Hwy SB LT A A A A A A
Kuakini Hwy NB LT A A A A A A
KUAKINI HIGHWAYAWALUA RD/ONIONI ST |{SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)
Walua Rd EBRT B B [ NA| NA B B | NA | NA
Walua Rd EB LTTH F F F F
OniOnt St WB A A A A
Kuakini Hwy SB LT A A A A
Kuakini Hwy NB LT A A A A
KUAKINI HIGHWAYMWALUA RD/ONIONI 8T |{SCENARIO 3, WITH PARKWAY AND 4 LANE HI BELT RD)
Walua Rd EB RT NA | NA ' NA | NA
Walua RdEB LTTH
OniOni St WB

Kuakini Hwy SB LT
Kuakini Hwy NB LT




LT
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TABLE 2

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE ANALYSIS

AM PEAK HOUR PM PEAK HOUR

INTERSECTION 2004 2010 2016 2004 2010 2016

Approach/Movement EXST|AMB TOT|AMB TOT [EXST| AMB TOT|[AMB TOT
KUAKINI HWY/UOFN NORTH DRIVEWAY (SCENARIO 1, NO HIGHWAY IMPROVMENTS)

UofN WB driveway B B B Cc B B C o c o

Kuakini Hwy SB LT A A A A A A A A A A
KUAKINI HWY/UOFN NORTH DRIVEWAY (SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)

- UofN WB driveway c Cc C Cc c c C C

Kuakini Hwy SB LT A A A A A A A A
KUAKINI HWY/UOFN NORTH DRIVEWAY (SCENARIO 3, WITH PARKWAY AND 4 LANE Hi BELT RD)

UofN WB driveway C C D E

Kuakini Hwy SB LT B B A A
KUAKIN! HWY/UOFN SOUTH DRIVEWAY (SCENARIO 1, NO HIGHWAY IMPROVMENTS)

UofN WB driveway B B o] D

Kuakini Hwy SB LT A A A A
KUAKINE HWY/UOFN SOUTH DRIVEWAY {SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)

UofN WB driveway Cc c C C

Kuakini Hwy SB LT A A A A
KUAKINI HWY/UOFN SOUTH DRIVEWAY (SCENARIO 3, WITH PARKWAY AND 4 LANE HI BELT RD)

UofN WB driveway C E

Kuakini Hwy SB LT A A

LEGEND

NB = northbound

SB = southbound

EB = eastbound

WB = westbound

LT = left tum

RT = right turn

TH = through movement

Delay measured in seconds/vehicle

EXST = Existing traffic conditions
AMB = Ambient traffic forecast conditions

TOT = Total with project traffic forecast conditions
NA = Not appropriate since unsignalized
conditions are infeasible




M

TABLE 3

SIGNALIZED INTERSECTION LEVEL OF SERVICE ANALYSIS

AM PEAK HOUR PM PEAK HOUR
INTERSECTION 2004 2010 2015 2004 2010 2016
Approach/Movement EXST! AMBI TOT|AMB TOT JEXST|AMB TOT |AMB TOT
I I
(SCENARIQ 1, NO HIGHWAY IMPROVMENTS)
KUAKINI HWY/HUALALAI RD C C C Cc C C C C C D
Hualalai Rd EB B C c c C c C D D D
Hualalal Rd WB D C C C C C c D D D
Kuakini Hwy NB C B B B c B C c C C
Kuakini Hwy SB B B B B C B Cc C Cc D
(SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)
KUAKINI HWY/HUALALAI RD Cc C C C C c D b
Hualalai Rd EB c C C C C D D E
Hualalai Rd WB C C Cc C D D D E
Kuakini Hwy NB B c C Cc c C C C
Kuakini Hwy SB B C C c cJ|c¢C D D
(SCENARIO 3, WITH PARKWAY AND 4 LANE Hi BELT RD)
KUAKIN] HWY/HUALALAI RD c C E E
Hualalai Rd EB C C E F
Hualalai Rd WB C C E F
Kuakini Hwy NB C C D C
Kuakini Hwy SB C C E E
. (SCENARIO 1, NO HIGHWAY IMPROVMENTS)
QUEEN KAAHUMANU HWY/NANI KALUADR | C Cc Cc D D c D D E E
Nani Kailua Dr EB (o} D D F F | C D D F F
Nani Kailua Dr WB 8] D D F F C D P F F
Queen Kaahumanu Hwy NB c C C C C B D b C C
Queen Kaahumanu Hwy SB B B B B B C D D C c
(SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)
QUEEN KAAHUMANU HWY/NANI KAILUA DR c C b D C C E E
Nani Kailua Dr EB D D F F D D F F
Nani Kaitua Dr WB D D F F D D F F
Queen Kaahumanu Hwy NB c C c C C Cc Cc c
Queen Kaahumanu Hwy SB B B B B C Cc c c
(SCENARIO 3, WITH PARKWAY AND 4 LANE HI BELT RD)
QUEEN KAAHUMANU HWY/NANI KAILUA DR C C 'C c
Nani Kailua Dr EB D D D D
Nani Kailua Dr WB D D o D
Queen Kaahumanu Hwy NB B B C Cc
Queen Kaahumanu Hwy SB B B B| B




o TABLE 3
SIGNALIZED INTERSECTION LEVEL OF SERVICE ANALYSIS

AM PEAK HOUR PM PEAK HOUR
INTERSECTION 20041 2010 2016 2004 2010 2016
Approach/Movement EXST{AMB TOT [AMB_TOT [EXST|AMB TOTjAMB TOT
(SCENARIO 1, NO HIGHWAY IMPROVMENTS)
KUAKINI HWYMWALUA RD/ONIONI ST B B | B B B B B B
Walua Rd EB D D D D D D] D D
OniOni St WB C C c C c C c C
Kuakini Hwy NB A A A B A A A B
Kuakini Hwy SB B B B B B B 2] B
(SCENARIO 2, WITH KAHALUU TO KEAUHOU PARKWAY)
KUAKINI HWY/WALUA RD/ONIONI ST B B B Cc B B B C
Walua Rd EB D D D D D b D D
OniOnt St WB Cc C C C C Cc Cc C
Kuakini Hwy NB A B B B B B B B
Kuakini Hwy SB B B B B B 8 B B
(SCENARIO 3, WITH PARKWAY AND 4 LLANE HI BELT RD)
KUAKINI HWYAWALUA RD/ONIONI ST 8 C C C
Walua Rd EB 1} D D D
OniOni St WB c C C C
Kuakini Hwy NB B B B B
o Kuakini Hwy SB B | B c| ¢C
(\v/) (SCENARIO 1, NO HIGHWAY IMPROVMENTS)
QUEEN KAAHUMANU HWY/HUALALA! RD c c c o c c D D
Hualalai Rd EB c C D D D D E E
Queen Kaahumanu Hwy NB C C c C B B C c
Queen Kaahurnanuy Hwy NB LT C c B B B B B B
Queen Kaahumanu Hwy SB C c C Cc D D (¥} D
{SCENARIC 2, WITH KAHALUU TO KEAUHOU PARKWAY)
QUEEN KAAHUMANU HWY/HUALALAI RD B B c Cc B B Cc c
Hualalai Rd EB Cc Cc D D D D E E
Queen Kaahumanu Hwy NB B B C C A A B B
Queen Kaahumanu Hwy NB LT B B B B A A B B8
Queen Kaahumanu Hwy SB B B B B C C C C
(SCENARIO 3, WITH PARKWAY AND 4 LANE HI BELT RD)
QUEEN KAAHUMANU HWY/HUALALAI RD B 8. B B
Hualalai Rd EB b D D D
Queen Kaahumanu Hwy NB e B B B
Queen Kaahumanu Hwy NB LT C c D D
Queen Kaahumanu Hwy SB C C C c
Delay measured in seconds/vehicle
LEGEND
NB = northbound EXST = Existing traffic conditions
8B = southbound AMB = Ambient iraffic forecast conditions
EB = eastbound TOT = Total with project traffic forecast conditions
WB = westbound :
LT = feft tum



Appendix A

Traffic Turning Movement Counts
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TRAFFIC TURNING MOVEMENT COUNT
UNIVERSITY OF THE NATIONS

University of the Nations Entrance Road

LOCATION:  Kuakini Highway/University of the Nations Access Road 3 4
DATE: January 13, 2005, Thursday ! L
TIME: 8:30a.m ~8:30a.m /3:30p.m-5:30p.m. t 5
WEATHER:  Sunshine, Mixed with Few Clouds 1 - ~ B
RECORDER: Thomas Lemanski Kuakini Highway
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 |TOTAL
6:30-6:45a 20 3 3 0 3 43 72
6:45-7:00a 45 6 3 2 2 56| 114
7:00-7:15a 37 S 5 1 3 77] 128
7:15-7:30a 42 4 2 0 3 79| 130
7:30-7:45a 65 16 5 1 8 95! 190
7:45-8:00a 72 12 8 2 22 131} 247
8:00-8:15a 68 10 14 5 14 117 228
8:15-8:30a 66 10 8 2 6 80; 172
6:30-8:30a 415 66 48 13 61 678]| 1281
7:30-8:30a | 271 48 35 10 50 423 444
PHF! 0.95 0.77
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 |TOTAL
3:30-3:45p 115 8 13 2 3 89 230
3:45-4:00p 128 8 7 5 3 104} 255
4:00-4:15p 103 3 4 6 2 771 195
4:15-4:30p 99 11 3 1 6 80| 200
4:30-4:45p 130 12 7 7 3 93] 252
4:45-5:00p 110 14 11 13 5 74| 227
5:00-5:15p 117 19 8 4 2 84| 234
5:15-5:30p 70 13 10 8 2 53] 156
3:30p-5:30p 872 88 63 46 26 654| 1749
' 4:15p-5:15p 456 56 29 25 i6 331} 913
PHF| 0.98 0.90




i
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TRAFFIC TURNING MOVEMENT COUNT

(maukay)
LOCATION: Kuakini Hwy/Hualalai Rd 7 8 9 l
DATE: April 8, 2004, Thursday | | {
TIME: 6:30a-8:30a/3:30p-5:30p <- v -—>
WEATHER: partly coudy Kuakini 1 -~ A~ 10
RECORDER:R. Alberts, T. Lemanski Highway 2 > <o 11
3_---v v--- 12
<~ A —>
I
4 5 6
Hualalai Road
(makai)
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 S 6 7 8 9 10 11 12|{TOTAIL
6:30-6:45 6 28 16 24 3 0 14 6 3 1 69 21 172
6:45-7.00 23 46 32 23 4 5 22 9 4 i 57 0] 226
7:00-7:15 16 51 35 37 4 1 37 5 6 S 60 5] 262
7:15-7:30 26 46 20 41 7 8 26 3 8 1 78 3 267
7:30-7:45 35 55 32 49 7 3 45 8 8 2 97 3| 346
7:45-8:00 34 75 4 41 16 3 62 12 21 1 115 2| 426
8:00-8:15 23 79 48 40 8 5 568 21 8 1 144 S| 440
8:15-8:30 16 62 33 44 9 3 82 12 15 2 108 9] 365
6:30-8:30 179 442 260 299 58 30 316 76 73 14 728 29| 2504
7:30-8:30 108 271 157 174 40 16 217 53 52 6 464 19 1577
PHFj 0.89 0.96 0.85 0.82
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 S 6 7 8 9 10 11 12|TOTAI
3:30-3:45 37 151 100 95 39 15 45 16 15 10 113 12{ 648
3:45-4:00 39 105 33 49 16 10 42 18 18 5 96 14| 465
4:00-4:15 45 133 47 47 13 g9 50 18 17 6 &0 7| 472
4:15-4:30 25 92 50 43 15 9 40 13 16 3 66 S| 377
4:30-4:45 29 104 55 40 11 7 44 22 17 4 100 8| 441
4:45-5:00 22 118 56 39 11 6 48 21 13 6 109 19| 468
5:00-5:15 25 131 57 38 15 9 39 25 20 2 115 8| 484
5:15-5:30 13 114 62 29 9 7 38 12 16 - 8 104 8| 420
3:30-5:30 | 235 948 480 380 129 72 346 145 132 44 783 81f 3775
3:30-4:30 146 481 250 234 83 43 177 65 66 24 355 38] 1962
PHF] 0.76 0.6 ' 0.91 0.77




TRAFFIC TURNING MOVEMENT COUNT

(mauka}
Oni Oni Street

LOCATION:  Kuakini HwyMalua Rd/Oni Oni St.. 7 8 9
DATE: April 6, 2004, Tuesday | |
TIME; 6:302-8:30a/3:30p-5:30p <- v -

WEATHER:  partly cioudy Kuakini 1 A Aee 10
RECORDER: R.Aberts, T. Lemanski Highway 2 - <--- 11
3 v y--- 12
<- N -->
I
4 5 6
Walua Road
{makai)
TIME MOVEMENT NUMBER
PERIOD 1T 2 3 4 5 6 7 8 9 10 11 12|tora
6:30-6:45 3 21 9 15 2 9 13 0 2 2 24 9 109
_ 6:45-7:00 1 43 24 22 0 7 8 6 9 1 30 14| 165
() 7:00-7:15 2 35 18 24 1 17 14 2 6 1 32 9| 161
- 7:15-7:30 8 34 12 24 2 9 14 3 2 2 44 11} 165
7:30-7:45 6 49 18 29 0 18 14 4 2 3 48 16| 207
7:45-8:00 4 3¢ 24 46 6 17 11 2 8 2 46 22| 222
8:00-8:15 6 32 16 35 2 11 9 4 & 2 48 16| 187
8:15-8:30 4 45 27 29 1 13 8 1 3 4 54 11] 200
6:30-8:30 34 203 148 224 14 101 91 22 38 17 326 108[1416
7:30-8:30 20 160 85 139 9 59 42 11 19 11 196 65| 816
PHF| 0.87 0.75 09 0.97
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12|rora
3:30-3:45 11 43 38 24 3 17 6 5 1 5 42 19 214
3:45-4:00 12 51 38 35 5 10 10 3 7 3 53 21| 248
4:00-4:15 14 68 29 37 4 16 6 2 1 4 48 14| 243
4:15-4:30 15 41 27 21 3 10 7 4 3 3 39 23 196
4:30-4:45 14 62 47 20 0 9 13 2 4 3 56 9| 239
4:45-5:00 10 47 39 34 5 6 8 3 0 10 54 19| 235
5:00-5:15 6 58 47 25 1 18 11 2 4 4 46 10| 232
5:15-5:30 | 10 46 47 12 3 7 8 0 3 9 37 13| 195
. 3:30-5:30 92 416 312 208 24 93 69 21 23 41 375 128[1802
- 3:45-4:45 55 222 141 113 12 45 36 11 15 13 196 67| 926
PHF| 0.85 0.75 0.82 0.9




()

TRAFFIC TURNING MOVEMENT COUNT

{mauka)
LOCATION: Queen Kaahumanu Hwy Ext/Nani Kailua Dr 7 8 9
DATE: April 13, 2004, Tuesday |
TIME: 8:30a-8:302/3:30p-5:30p <- v -->
WEATHER: cdoudy Queen 1 A A 10
RECORDER:R. Alberts, T. Lemanski Kaahumam 2 > <--- 11
' Highway 3 ---v v--- 12
<- A -—> »
‘ I l
4 5 6
Nani Kailua Drive
(makai}
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12|TOTA
6:30-6:45 2 97 1 6 4 2 18 S5 4 1 202 2{ 344
6:45-7:00 2 132 6 3 7 1 26 8 17 6 234 6| 448
7:00-7:15 20 133 3 10 4 2 24 7 20 9 244 3] 479
7:15-7:30 13 161 4 7 3 3 31 6 20 8 233 5] 494
7:30-7:45 9 188 16 20 4 4 32 13 14 10 226 6| 542
7:45-8:00 22 142 15 10 9 4 32 20 16 4 221 2] 497
8:00-8:15 18 155 6 20 7 3 31 10 15 14 225 4| 508
8:15-8:30 14 148 19 6 2 4 27 18 8 6 209 8| 469
6:30-8:30 100 1156 70 82 40 23 221 87 114 58 1794 3613781
7:15-8:15 62 646 41 57 23 14 126 49 65 36 905 17 2041
PHF| 0.88 0.78 0.88 0.99
TIME MOVEMENT NUMBER :
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12|TOTA
3:30-3:45 19 196 40 21 8 10 26 2 6 20 235 13| 596
3:45-4:00 25 246 13 17 11 7 12 8 8 20 222 15| 604
4:00-4:15 19 245 15 29 6 6 8 8 6 15 213 7] 577
4:15-4:30 21 211 24 28 8 3 22 7 9 7 177 8} 525
4:30-4:45 31 249 11 25 11 8 19 7 2 11 233 104 617
4:45-5:00 28 219 10 20 7 7 15 7 8 7 183 71 518
5:00-5:15 31 230 13 283 10 17 18 3 5 7 192 5| 554
5:15-5:30 13 175 14 12 11 4 16 2 S5 9 159 21 422
3:30-5:30 187 1771 140 175 72 62 136 44 49 96 1614 67(4413
3:45-4:45 96 951 63 99 36 24 61 30 25 53 845 40]2323
PHF{ 0.98 0.97 0.76 0.92
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TRAFFIC TURNING MOVEMENT COUNT

Gueen Kaahumanu Hwy Ext
1----- > <----6
LOCATION:  QueenKashumanu Hwy ExyHualalei Rd R v Veommm 5
DATE: Aptil 14, 2004, Wednesday <-—- -—->
TIME: 6:30a-8:308/3:30p-5:30p { |
WEATHER:  doudy 3 4
RECORDER: L Haris Hualalai Rd
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 TOTAL
6:30-6:45a 127 1 0 10 15 230] 383
6:45-7:00a 128 0 0 19 22 222 391
7:00-7:15a 146 1 0 11 21 218] 397
7:15-7:30a 192 0 1 11 43 246 493
7:30-7:45a 188 0 0 10 52 244| 494
7:45-8:00a 146 3 0 8 76 247] 480
8:00-8:15a 159 1 0 16 57 226| 459
8:15-8:30a 176 0 0 12 28 2171 433
6:30-8:30a 1262 6 1 97 314 1830| 3530
7:15-8:15a 685 4 1 45 228 963| 1866
PHF| 0.90 0.92
3:30-3:45p 231 3 0 16 28 239 517
3:45-4:00p 197 3 4 15 31 217 467
4:00-4:15p 254 1 1 24 20 186 495
4:15-4:30p 246 1 1 23 25 186 484
4:30-4:45p 251 0 3 23 17 189 483
4:45-5:00p 239 0 1 24 22 194] 480
5:00-5:15p 256 1 1 32 8 167| 465
5:15-5:30p 222 1 1 17 16 183 440
3:30-5:30p 1896 10 12 176 176 1561 3831
3:30-4:30p 028 8 6 80 113 828] 1963
PHF| 0.92 0.88




Appendix B

Traffic Calculations
Signalized and Unsignalized Intersection
Level of Service (LOS) Calculations



Traffic Calculations
Signalized Intersection Level of Service (LOS) Calculations
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