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Figure 16. Portion of the Alanui Aupuni crossing the kula kai lands of ‘O‘oma 2"; view toward Kohanaiki.

The primary routes of travel through the 1960s, descended from upland Kohanaiki and Kaloko, or came out
of Kailua. In the 1950s, Hu‘ehu‘e Ranch bulldozed a jeep road to the shore at Kaloko. The ranch, and some
individuals who went to the shore either as a part of their ranch duties, or for leisure fishing along the coast,
used this jeep road. The Alanui Aupuni was modified from Kailua, to at least as far as Honokohau and Kaloko,
and remained in use through the 1970s. It was not until the Queen Ka‘ahumanu Highway was opened (ca. 1973)
that travel across the kula kai (shoreward plains) of ‘O*oma was once again made possible for the general
public.

ORAL HISTORY INTERVIEWS

Information is presented from six oral history interviews that had been previously conducted by Kepa Maly of
Kumu Pono Associates. One of these interviews was conducted in 1996 and the others between 2000 and 2003.
Rechtman Consulting, LLC conducted five additional interviews, two in 2005, one in 2006, and two in 2007.
Transcripts of the recorded interviews are available upon request and are archived with Rechtman Consulting,
LLC. A more socially oriented, community—based public analysis was also conducted for the current proposed
development (Preister 2007); the informal and formal interviews conducted for that analysis were conducted
independently of the present study.

Interview Method

The oral-historical information was collected using a standard interview format that included the following
process. Personal and demographic information about each interviewee was obtained, as well as the details
about how she or he came to know the lands of ‘O‘oma and the larger Kekaha region. Information was obtained
from the interviewee concerning the time and/or place of specific events they recalled The formal interviews
were recorded, transcribed, and returned to the interviewees for review, correction, and release-approval. Copies
of the final interview transcripts, along with the historical background and summary information were provided
to each of the interviewees or their families. The informal interviews were conducted both in person on the land
and over the telephone.

58



RC-0445

All of the interviewees had genealogical ties to early residents of lands within or adjoining the study area.
Each is recognized within the community as being someone possessing specific knowledge of lore or historical
wisdom pertaining to the lands, families, practices, and land use and subsistence activities in the region, and the
older the informant, the greater the likelihood that the individual had personal communications or first-hand
experiences with even older, now deceased Hawaiians and area residents.

Readers are asked to keep in mind that while this component of the study records a depth of cultural and
historical knowledge of ‘O‘oma and the Kekaha region, by nature, the documentation is incomplete. In the
process of conducting oral history interviews, it is impossible to record all the knowledge or information that
the interviewees possess. Thus, the records provide only glimpses into the stories being told, and of the lives of
the interview participants. Every effort has been made to accurately relay the recollections, thoughts and
recommendations of the people who so openly shared their personal histories.

Interview Participants

All of the individuals that participated in the oral history interviews cited in this sudy are directly descended
from traditional residents of ‘O‘oma and adjoining lands, and many of the personal recollections date back to
the 1920s. The interviewees also benefited from the words of their own elders and extended family members,
whose personal recollections dated back to the middle 1800s. Following is a summary of the interviewees.

Valentine K. Ako is of Hawaiian ancestry and was born at Holualoa in 1926. He currently resides on
Kaua‘i. Interviewed in 1996, kupuna Ako visited families and fished at ‘O‘oma and neighboring lands of
Kekaha (ca. 1930s-1940s). He is well known for his knowledge of Hawaiian fishing customs and fisheries, and
is a member of several cultural committees.

George Kinoulu Kahananui Sr. is of Hawaiian ancestry and was born at Holualoa in 1925. Raised from
infancy at “‘O‘oma 2", he continues to reside on old family land in ‘O‘oma. Uncle Kino regularly traveled the
uplands and coastal lands of ‘O‘oma and Kekaha, learned of traditions and practices; and later managed the
lands under Hu‘ehu‘e Ranch. He continues to fish on the coastal lands of ‘O‘oma and Kohanaiki. As a child he
farmed the family lands that make up a portion of the current project area, a portion of which he retained
ownership of until recently. Uncle Kino is well respected and known for his knowledge of the land, and is a
valued resource on a number of cultural committees.

Elizabeth Maluihi Ako Lee is of Hawaiian ancestry and is the sister of Uncle Kino. Auntie Elizabeth was
born in 1929 and was raised by her hanai family, Kahananui, in upland ‘O‘oma. As a child she walked the
upland trails and cultivated sweet potatoes on her family land in ‘O‘oma 2" Ahupua‘a, which are now part of
the current project area. She is a well-respected lauhala weaver and retains valuable cultural knowledge.

Samuel Keanaaina is of Hawaiian ancestry and was born at Kolaoa in 1926, where he remains resident.
Descendant of families with generational ties to various lands of the Kekaha region, including ‘O‘oma, kupuna
Keanaaina regularly traveled the uplands and coastal lands of ‘O‘oma and Kekaha. He learned of traditions and
practices of the families of the land, and was a fisherman in his youth.

Malaea Agnes Keanaaina-Tolentino (with daughter Cynthia Torres) is of Hawaiian ancestry and was born
at Kolaoa in 1928. She currently resides in Kealakehe and is the Sister of Samuel Keanaaina, who shared in
similar experiences as her brother. She was raised by her grandparents in Honokohau Nui and as a youth she
regularly traveled between the uplands and coastal lands of Honokohau-Kaloko, Kalaoa-*O‘oma and Kohanaiki.
Kupuna Malaea has served on several cultural committees and is known for her knowledge of the land.

Ruby Keanaaina McDonald was born at Kalihi on O‘ahu in 1942 and moved to Kona when she was about
six years old. Kipuna Keanaaina and Malaea are her uncle and auntie. Ruby grew up with her aunties and
uncles in Kona (mauka Kalaoa and Holualoa) and spent a lot of time with her kizpuna listening to their stories
and later documenting the family geneology. As a child her experiences on the land in ‘O‘oma included
stopovers at the family’s kula house (Kamaka homestead) on the way to the shore to gather and process lauhala.
She currently works as the Office of Hawaiian Affairs liason for west Hawai‘i.

Peter Keka is of Hawaiian ancestry and was born at Waiki‘i in 1940. His family resided for years in the
Kalaoa-Kohanaiki-Honokohau vicinity, and he currently resides in Kohanaiki. Peter traveled the Kekaha region
and fished at ‘O‘oma and neighboring lands. He has been employed by the National Park Service and was
responsible for the restoration of the Kaloko-Honokahau fishponds and other cultural sites in the park.
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Peter Keikua‘ana Park was born at ‘O‘oma 2™ in 1918. He currently resides in Kalaoa 5. He was also
raised there from infancy by his maternal grandparents, Peter Kaawa and Kahanawale Kamaka. Until kupuna
Park’s recent passing, he resided nearby in Kalaoa 5™ Although he grew up on his grandparents 10 acre
homestead in the upland section of ‘O*oma 2™ he regularly traveled with his grandparents to the coastal lands of
‘O*oma. Kupuna Park described life on the lands and identified the elder families of ‘O‘oma and neighboring
lands. He noted that there was much more eveidence of house sites and other features, some quite large, on the
shores of ‘O‘oma when he was younger. He also shared important documentation pertaining to traditions
associated with fishing and cultivation of the land. Kupuna Park’s elders were noted lauhala weavers, a craft
that was passed on to him and his sisters, and was an activity that sustained their family. They collected lauhala
from “Ohikapua on the kula lands of Kalaoa 5. Kupuna Park was a noted weaver and resource for several
cultural programs and his loss will be greatly felt. A summary of a recent informal interview conducted with
kupuna Park on July 24, 2007 is attached as Appendix A to this report..

Summary of Oral-Historical Information

Elder kama‘aina of the Kekaha region, tell much the same story as that described in the communications from
the period of homestead development, and in the accounts given by J. Puuokupa in 1875 and J.W.H. Isaac Kihe
in 1924. By the late 1800s, only a few permanent residence remained along the ‘O‘oma (and Kekaha) coastline.
Primary residences were in the uplands, in the vicinity of the old Mamalahoa Highway. In that region, people
were able to cultivate a wide range of crops—both native staples and new introductions—with which to sustain
themselves, and in some case even as cash crops.

By the middle to late 1800s, the kula lands, from around the 900-foot elevation to shore, were primarily
used for goat, cattle, and donkey pasturage. The families of the uplands regularly traveled to the coast via trails.
This was usually done to go fishing, or to round up cattle, goats, or donkeys. During periods of extreme dry
weather, when water resources dried up, the families relied on the brackish water ponds in the near-shore lands.
In “‘O‘oma, near Wawaloli, the area marked on J.S. Emerson’s Register Maps 1280 (see Figure 7), as Kama’s or
Keoki Mao’s house, families still took shelter, and drank the water from the spring, through the 1940s. Such
was the case at various locations of the coast, between Kohanaiki, ‘O‘oma, Kalaoa, Ho*ona, Kaulana, and lands
further north to Kapalaoa.

Near the coastline several sites were described and, during field visits, pointed out by kipuna Peter
Kaikuaana Park and George Kinoulu Kahananui. These are also described by other elder kama‘aina. The
features included old goat and cattle corrals, old kahua hale (house sites), shelters, springs, burial sites, and
fishery resources. Except for the old mauka/makai trail, the Alanui Aupuni (makai Government Road — “Old
Mamalahoa Trail”), and walls, few other features were known by the interviewees on the lower kula lands (the
area of the current proposed development). This is not surprising as the interviewees observed, when they were
young, they were instructed not to wander around, and maha‘oi (poke their noses) into caves and such. Their
primary interest while traveling makai was to get to the fishing ground, and in reverse, to get back home. In the
region of the lower homestead lots (the area of the current project) and above, interviewees have described the
occurrence of caves, walls, and various features, including burials. Occasionally, when working the range,
rounding up cattle, huaka‘i po or night marchers have been heard, or even seen. The explanation being that the
people of old, who once lived on the land, were traveling the trails in one direction or the other to attend to
some ceremony or to venture out on fishing journeys, or other such activities. Both Auntie Elizabeth Maluihi
Ako Lee and George Kinoulu Kahananui described their family’s agricultural practices within portion of the
current project area, and their father’s use of the mauka/makai trails to access the shore for fishing.

When asked about proposed development on the ‘O‘oma lands and in other locations of Kekaha, the
interviewees all speak with hesitancy. It is difficult for them to see the landscape that they have known all their
lives, and for which traditions were handed down, change. None of the interviewees shared any specific
knowledge about traditional cultural resources and associated practices within the boundaries of the current
project area. All interviewees believe that ilina (burial sites) should be preserved in place; likewise, should any
heiau, or other important sites be located, they should be protected. Whenever possible all sites, such as house
sites, petroglyphs, walls, and other features should be protected.
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IDENTIFICATION AND MITIGATION OF
POTENTIAL CULTURAL IMPACTS

The OEQC guidelines identify several possible types of cultural practices and beliefs that are subject to
assessment. These include subsistence, commercial, residential, agricultural, access-related, recreational, and
religious and spiritual customs. The guidelines also identify the types of potential cultural resources, associated
with cultural practices and beliefs that are subject to assessment. Essentially these are nature features of the
landscape and historic sites, including traditional cultural properties. In the Hawai‘i Revised Statutes—Chapter
6E a definition of traditional cultural property is provided.

“Traditional cultural property” means any historic property associated with the traditional practices and
beliefs of an ethnic community or members of that community for more than fifty years. These
traditions shall be founded in an ethnic community’s history and contribute to maintaining the ethnic
community’s cultural identity. Traditional associations are those demonstrating a continuity of practice
or belief until present or those documented in historical source materials, or both.

The origin of the concept of traditional cultural property is found in National Register Bulletin 38 published
by the U.S. Department of Interior-National Park Service. “Traditional” as it is used, implies a time depth of at
least 50 years, and a generalized mode of transmission of information from one generation to the next, either
orally or by act. “Cultural” refers to the beliefs, practices, lifeways, and social institutions of a given
community. The use of the term “Property” defines this category of resource as an identifiable place.
Traditional cultural properties are not intangible, they must have some kind of boundary; and are subject to the
same kind of evaluation as any other historic resource, with one very important exception. By definition, the
significance of traditional cultural properties should be determined by the community that values them.

It is however with the definition of “Property” wherein there lies an inherent contradiction, and
corresponding difficulty in the process of identification and evaluation of potential Hawaiian traditional cultural
properties, because it is precisely the concept of boundaries that runs counter to the traditional Hawaiian belief
system. The sacredness of a particular landscape feature is often times cosmologically tied to the rest of the
landscape as well as to other features on it. To limit a property to a specifically defined area may actually
partition it from what makes it significant in the first place. However offensive the concept of boundaries may
be, it is nonetheless the regulatory benchmark for defining and assessing traditional cultural properties. As the
OEQC guidelines do not contain criteria for assessing the significance for traditional cultural properties, this
study will adopt the state criteria for evaluating the significance of historic properties, of which traditional
cultural properties are a subset. To be significant the potential historic property or traditional cultural property
must possess integrity of location, design, setting, materials, workmanship, feeling, and association and meet
one or more of the following criteria:

A Be associated with events that have made an important contribution to the broad patterns of
our history;

B  Be associated with the lives of persons important in our past;

C Embody the distinctive characteristics of a type, period, or method of construction; represent
the work of a master; or possess high artistic value;

D  Have yielded, or is likely to yield, information important for research on prehistory or
history;

E  Have an important value to the native Hawaiian people or to another ethnic group of the state
due to associations with cultural practices once carried out, or still carried out, at the property
or due to associations with traditional beliefs, events or oral accounts—these associations
being important to the group’s history and cultural identity.

While it is the practice of the DLNR-SHPD to consider most historic properties significant under Criterion
D at a minimum, it is clear that traditional cultural properties by definition would also be significant under
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Criterion E. A further analytical framework for addressing the preservation and protection of customary and
traditional native practices specific to Hawaiian communities resulted from the Ka Pa‘akai O Ka‘gina v Land
Use Commission court case. The court decision established a three-part process relative to evaluating such
potential impacts: first, to identify whether any valued cultural, historical, or natural resources are present; and
identify the extent to which any traditional and customary native Hawaiian rights are exercised; second, to
identify the extent to which those resources and rights will be affected or impaired; and third, specify any
mitigative actions to be taken to reasonably protect native Hawaiian rights if they are found to exist.

As a result of the several archaeological studies (Barrera 1985, 1989, 1992; Cordy 1985, 1986; Donham
1987; Rechtman 2002, 2007; Rosendahl 1989; Walker and Rosendahl 1990) that have been conducted within
the current project area, fifteen historic properties or portions thereof (Table 1) are recognized by DLNR-SHPD
to retain the potential to be impacted by the proposed development activities. These impacts could be direct, as
the result of development activities; or indirect, resulting from increased access and site visitation traffic.
Preservation is the DLNR-SHPD approved treatment for all of these.

Table 1. Historic properties within the proposed development area.

SIHP No. Function Temporal Significance Treatment
Association
2 Trail Precontact A CD,E Preservation
1910 Habitation Precontact C,D,E Preservation
1911 Habitation Precontact/Historic D Preservation
1912 Habitation Precontact D, E Preservation
1913* Heiau Precontact D, E Preservation
10181 Shrine Precontact D, E Preservation
10155 Habitation Precontact D Preservation
18027* Habitation Precontact D, E Preservation
18775 Habitation Precontact/Historic D Preservation
18808 Habitation Precontact D Preservation
18821 Habitation Precontact D Preservation
18822 Habitation Precontact D Preservation
18773 Burial Precontact D, E Preservation
25932 Burial Preconatct D, E Preservation
26678 Burial Precontact D, E Preservation

* portions of both of these sites are included in the archaeological preservation area established on the NELHA property to the north.

The three sites containing burials (SIHP Site 18773, 25932, and 26678), which are significant under both
Criterion D and Criterion E, will be preserved pursuant to a burial treatment plan prepared in consultation with
recognized descedants and the Hawai‘i Island Burial Council. The twelve other preservation sites, considered
significant under multiple criteria, will be treated in accordance with a preservation plan submitted to and
approved by DLNR-SHPD prior to final subdivision approval. Development activities will not commence until
the site protection measures and stewardship aspects of these preservation plans are implemented. Two of these
sites (SIHP Sites 1913 and 18027) are direct extensions of sites that exist to the north on state (NELHA) land,
and the several others are part of the larger continuous archaeological landscape that remains for coastal
‘O‘oma. NELHA has committed to preserving a significant portion of this landscape (15 acres), and the
developers of the current project area are committed to spatially extending that preservation commitment. In a
effort to reduce direct impacts to significant cultural resources, as part of the NELHA preservation plan the
coastal jeep road may in the near future be closed to vehicular traffic, as a more direct public access route for
the “Pine Trees” recreational area is developed in neighboring Kohanaiki. The developers of the current project
area will support this road closure, if and when it occurs.

While there were no specific ongoing traditional cultural practices identified relative to the land within the
proposed development area, there are potential cultural impacts, both specific and nonspecific, related to coastal
and near-shore subsistence and recreational activities, primarily among beachgoers, fisherman, and surfers. As
these activities could be characterized as traditional and customary practices, the locations of these activities
could thus be considered traditional cultural properties and as such would be significant under Criterion E. As
the proposed development will in no way inhibit coastal access, and as most of the proposed development
elements are significantly setback a minimum of 1,100 feet from the shoreline, it is envisioned that the
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protection and preservation of the ‘O‘oma shoreline will be enhanced; and that no traditional and customary
practices will be impacted. One additional resource deserves consideration, as it is associated with traditional
practices. During their botanical survey of the study area Terry and Hart (2006) identified stands of pilo
(Capparis sandwichiana), which is used in traditional Hawaiian medicine. While there is no evidence that this
plant is currently being collected within the study area, pilo habitat could be conserved and the plants made
available to cultutral practitioners.
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APPENDIX A

Summary of talk story with Uncle Peter Park of Kailua-Kona, Hawai‘i with interviewers Coochie Cayan and
Shane Peters of Communications-Pacific, Inc. conducted on July 26, 2007 at Uncle Peter Park’s residence.

Malama “Aina i ‘O‘oma

Uncle Peter Park expressed concern that the shoreline be cared for according to existing preservation laws. He
cautioned that the new landowner for ‘O‘oma Il not dig up the sand or allow any ATVs or anything that will
destroy the land. Uncle Peter emphasized that “...people need to have pride and respect...no destroy things.”
This place was known for good fishing.

Uncle Peter Park was born in ‘O‘oma at the tree line, up mauka where his grandfather had 10 acres. His
grandmother Kahanawale Kamaka was the midwife. His ‘ohana — the Keana*aina’s — often camped there at the
‘O*oma shoreline. He recalled that “my father-in-law teach me fishing, make nets. We use suji, need double
knot as it slides...All the old nets are illegal, now you make 2’ eye...”

There were many families who had a hale (house) from the point to Honokdohau and through today’s National
Park at Kaloko. Everyone would go fishing and camping for a week or so at the shoreline. They usually would
ride a donkey down on the small trail to the camp site.

He remembers that “...there was plenty “‘opihi, crab and fishes you don’t see much today. At low tide, they go
out to the fish trap and on the papa to get limu....or go fishing out to the lighthouse and up to the Pine Trees
area to catch moi, manini, ‘ohu, aholehole with their throw net. Now the golf courses pesticides are killing the
reef and the fishes — not just here but all along the shoreline...”

Uncle Peter said that when food was scarce all the families would gather wana and ha‘uke‘uke. He said some
people didn’t want others to know that times were hard and shared this mana‘o.

“...Before the area of Kalauao, no light is on, but people eating. You can hear chewing when someone passes,
yet they no offer food to others. They are ashamed...gather the ha‘uke‘uke to make gravy, dip with raw fish.
Salt ‘em. Eat the wana too...”

Protecting Cultural Resources

Uncle Peter Park talked about the need to protect cultural resources. His family are known lauhala (pandanus)
weavers. One sister, now deceased was Esther Makanaloa, a weaver who lived on Kaua‘i till she was 92 years
old. His other sister, Virgie Shim lives in Pearl City, O‘ahu. His two sisters inherited the family’s weaving
implements, so he made his own ko‘i and ipu to do his lauhala weaving.

Uncle explained that gathering and preparing the lauhala was the hardest work, especially when you are young.
The weaving was easier and more enjoyable. In the old days, they would sell a fine lauhala hat for 30 cents or
50 cents per hat if you sold to the plantation workers. He added that everyone picked from the same trees in the
area because no one cultivated their own grove. Now Uncle Peter has his own trees for ease in gathering and
also ensuring the leaves are “clean” of mold and insects.

He noted that other native plants like the makaloa, an indigenous reed, are coming back along the pond as well
as the native birds that live in those ponds. Uncle Peter added that they had dry land taro and cautioned “...no
change the taro with GMO...less you lose the real one, the real kind taro...we had ‘uala, ‘ulu — different types
like lehua, wai, mana — black, white, yellow kinds...my Grandfather planted taro mauka...”

We ended the talk story with Uncle Peter sharing his plans to visit his sons in Seattle, Washington. Not long
after his return to Hawai‘i, Uncle Peter Park died (ua hala) on October 9, 2007.
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TRAFFIC IMPACT ANALYSIS REPORT
for the
‘O‘OMA BEACHSIDE VILLAGE

‘O'oma Beachside Village, a 302.38-acre residential and commercial mixed use
community, is being planned at ‘O‘oma, North Kona, Hawai'‘i. This report documents a
study that was conducted to identify the traffic impacts of the proposed community and

to recommend any mitigating measures.

PROJECT DESCRIPTION

‘O‘oma Beachside Village LLC intends to develop a 302.38-acre property (the Property)
at ‘O'oma, North Kona, Hawai‘i. The Property is comprised of a:
e 217.566-acre parcel identified by TMK (3)7-3-009:004 (Parcel 4);
e 83-acre parcel identified by TMK (3)7-3-009:022 (Parcel 22); and
e 1.814-acre portion of the State-owned Right-of-Way (ROW) located on by TMK
(3)7-3-009: (State ROW).

The Property is on the makai side of Queen Ka‘ahumanu Highway about two miles
south of the Kona International Airport at Keahole. Other major cross streets in the
vicinity include Ka‘iminani Drive and the entrance to the Natural Energy Laboratory of
Hawai‘i Authority (NELHA) to the north, and Huliko'a Drive (the entrance to the
Kohanaiki Business Park) and Hina Lani Street to the south. The Property’s location
relative to these other roadway facilities is shown on Figure 1.

M & E PACIFIC, INC. PAGE 1 60012984.00300
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‘O‘oma Beachside Village is planned to include the following:
e Approximately 950 to 1,200 homes, including:
o Single family units,
o Multi-family units, and

o “Live-work” units with commercial uses on the ground floor and residential
uses above.

e Approximately 200,000 square feet of commercial space, including:
o Space for a small grocery store,
o Restaurants, and
o Retail and office space.

e A private or charter school site.

e A public beach park, including a community pavilion.

Construction of ‘O‘oma Beachside Village is expected to begin in 2011 (with first
occupancy projected in 2012) and will continue through approximately 2029. For the
purpose of this analysis ‘O‘oma Beachside Village is roughly divided into three areas:
Area A, Area B, and Area C, as shown on Figure 2. The development of each area
could overlap into other areas at any one time. For the purpose of this analysis, the
projection is to deliver about 20-40 single family residential units, 30-50 multi-family
residential units, and 10-25,000 square feet of commercial space per year.

The study analyzed three forecast years to comply with the Concurrency Conditions of
County of Hawai‘i Ordinance 07-99 which requires analyses for 5, 10, and 20 year
forecasts. This study analyzed years 2015, 2020, and 2029 corresponding to 7, 12, and
21 year forecasts. The number of project components which were assumed to be
occupied by each analysis year for purposes of conducting the traffic impact analysis is
summarized on Table 1. The actual development schedule for the ‘O‘oma Beachside

Village could deviate from the schedule shown on Table 1.

The State of Hawai‘i Department of Transportation (HDOT) is currently preparing for the
second phase of widening of the Queen Ka‘ahumanu Highway to four lanes from

Honokohau Harbor to the Kona International Airport at Keahole, with completion of

M & E PACIFIC, INC. PAGE 2 60012984.00300
May 2008 ‘O‘oma Beachside Village TIAR



‘O'OMA BEACHSIDE VILLAGE TRAFFIC IMPACT ANALYSIS REPORT

construction currently scheduled for 2011. HDOT intends to restrict access to the
widened highway and permit fully accessible signalized intersections only at Kealakehe
Parkway (the harbor access road), Hina Lani Street, Huliko'a Drive (Kohanaiki),
Ka‘iminani Drive, and Keahole Airport Road. The developments on the makai side of
the highway may be permitted right turn in, right turn out movements onto the highway.
For this study, it was assumed that ‘O‘oma Beachside Village would have such an

access.

‘O‘'oma Beachside Village would also be serviced by a frontage road that would have
connections to fully accessible signalized intersections. This frontage road would
extend from Huliko'a Drive at Kohanaiki Industrial subdivision (crossing Queen
Ka‘ahumanu Highway into the Shores of Kohanaiki and resulting in a full, four-way
intersection) to the Keahole Airport Road, and would allow vehicles from connecting
makai projects direct access to the airport without having to enter the highway. The
frontage road alignment has not been determined but it is not expected to be a high
speed design roadway. Within ‘O‘oma Beachside Village there would be urban land
uses and several intersecting streets along the roadway as traffic calming measures.

‘O‘oma Beachside Village would also be served by a transit stop.

EXISTING CONDITIONS

A survey of the existing roadway and traffic conditions was made in September 2006.

Existing Roadways

The main roadways currently in the study area include Queen Ka‘ahumanu Highway,

Ka‘iminani Drive, the NELHA access road, Huliko‘a Drive, and Hina Lani Street.

Queen Ka'ahumanu Highway is the primary arterial highway on the west side of the
island of Hawai‘'i. The highway passes through the North Kona and South Kohala
districts and connects Kailua Village with the Kona International Airport, the Kohala
resort areas, and Kawaihae. It is a two-lane Class | State Highway with limited access

and a design speed of 70 miles per hour. Intersections on this highway are fully
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channelized and signalized where warranted, including the Ka‘iminani Drive and Hina

Lani Street intersections.

Ka‘iminani Drive is a collector road within a 60-foot right-of-way that provides mauka-
makai access between Queen Ka‘ahumanu Highway and Mamalahoa Highway and

provides access to the Kona Palisades subdivision.

The NELHA access road and Huliko‘a Drive provide access to two separate industrial

parks and their intersections with the highway are channelized but not signalized.

Hina Lani Street is a two-lane County secondary arterial road within an 80-foot right-of-
way. It provides mauka-makai access between Queen Ka‘ahumanu Highway and
Mamalahoa Highway and serves the Kaloko Light Industrial Subdivision at its

makai end.

Traffic Volumes

Traffic turning movement counts were taken at the Hina Lani Street and Ka'‘iminani
Drive intersections on Queen Ka‘ahumanu Highway during the morning and afternoon
peak periods on September 12 and 14, 2006. Traffic turning movement counts require
a traffic surveyor to observe traffic flow and record the movements of each vehicle
crossing the intersection as through or turning movements by 15 minute intervals. The

worksheets from these traffic counts are included in Appendix A.

The resultant morning and afternoon peak hour traffic volumes are shown on Figure 3,
with volumes for two consecutive morning and afternoon peak hours shown. The
volumes are rounded to the nearest five vehicles per hour (vph). The northbound
direction of traffic on Queen Ka‘ahumanu Highway south of Hina Lani Street is higher in
the first hour of the morning peak, then about equal to the southbound flow in the
second hour. The northbound volumes north of Ka‘iminani Drive are higher for both
peak hours. This reflects the commute of workers from Kona to the Kohala resort area
in the early morning, followed by the commute of workers to Kailua later in the morning.
During the afternoon peak, the southbound volumes south of Hina Lani Street are about
equal to the northbound volumes in the first hour while the northbound volumes are
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much higher in the second hour. The southbound volumes north of Ka‘iminani Drive are
higher during both afternoon peak hours. Long traffic queues in the southbound lane
were observed for short periods in the early afternoon period due to backup of traffic
from Kailua Village. The existing traffic operations at the study intersections are

discussed in the Level of Service Analysis section of this report.

The HDOT took metered traffic counts at selected locations on Hawai‘i Island roadways
in even numbered years. Station T-8-M is located on Queen Ka‘ahumanu Highway 850
feet north of the NELHA access roadway. HDOT has converted this station to a
telemetry station that provides continuous traffic data. The data from the previous
counts and the average weekday daily traffic volumes for 2006 provides the historic
trend in daily traffic volumes on the highway over a 14 year period ending in 2006. The
biannual change in two way daily traffic volumes on Queen Ka‘ahumanu Highway is
shown in tabular and graph form on Figure 4. Queen Ka‘ahumanu Highway shows a
94% increase in traffic volumes over the 14 year period, which corresponds to a 4.8%

compounded annual growth rate.

The pattern of hourly traffic volumes on Queen Ka‘ahumanu Highway on June 1, 2004,
is shown in tabular and graph form on Figure 5. Separate curves are shown for the
northbound and southbound traffic volumes. The northbound traffic volumes are higher
than the southbound volumes for the first two hours of the morning. The southbound

traffic volumes are higher for most of the afternoon hours except the last two hours.

PROPOSED ROADWAY IMPROVEMENTS

The HDOT and County of Hawai‘i have many roadway improvements planned to meet
the expected growth in the area. The “Keahole to Honaunau Regional Circulation Plan
County Action Plan” (August 2006) prepared by the County of Hawai‘i Planning
Department identifies several specific improvements pertinent to this study. Those
improvements include the widening of Queen Ka‘ahumanu Highway from Henry Street
to the airport and the development of an extensive roadway network mauka of

the highway.
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The HDOT is currently widening the highway from two to four lanes from Henry Street to
Kealakehe Parkway under Phase 1 of the widening project which is expected to be
completed in 2008. The second phase is expected to be completed by 2011 and would
extend the four lane design past the airport access roadway. The project would also
add a northbound bicycle lane and a southbound bicycle route/paved shoulder lane.

The new roadway network mauka of the highway would create more mauka-makai
roadways between Queen Ka‘ahumanu Highway and Mamalahoa Highway and create
more north-south roadways between and parallel to these two existing highways. The
three important north-south roadways include the Kealaka'a Street Extension, Ane
Keohokalole Highway Extension, and Main Street (Kamanu Street) Extension. Their net
effect would be the diversion of trips from the existing highways.

A timetable for the development of these new roadways has not been established but
would be tied in to new projects being built along the roadway alignments. The draft
Kona Community Development Plan has developed a list of roadway projects in
this area:

e Keanalehu Street-Manawale‘a Street connection

e Ane Keohokalole Highway Extension (Mid-level road) in stages from

Palani Road to Ka‘iminani Drive

e Kamanu Street Extension

o Kealakaa Street Extension

e Hienaloli Street Extension

e University Drive

e Frontage Road

e Queen Ka‘ahumanu Highway widening, Phase I
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TRAFFIC FORECASTS

The three forecast years for the ‘O‘oma Beachside Village are 2015, 2020, and 2029.
During the three periods, the ambient or background traffic on Queen Ka‘ahumanu
Highway can be expected to increase due to regional growth and new projects in the
area. The traffic patterns in the study area would also change as new roadways are
placed in operation. The traffic that would be generated from the ‘O‘oma Beachside
Village was added to the ambient traffic forecast to obtain the total with project

traffic forecast.

Ambient Traffic Forecast

The results of several traffic impact analysis reports for proposed projects in the area
were analyzed to develop ambient traffic forecasts on Queen Ka‘ahumanu Highway at
Ka‘iminani Drive, the NELHA access roadway, Huliko‘a Drive, and Hina Lani Street for
the three forecast years. The forecast procedures and summary results for each study

intersection are described below.

Ka'iminani_Drive - The traffic forecasts prepared by Rowell for UH Center at West

Hawai‘i Main Street Collector Road (June 2006) were used for the 2015 forecast. Other
projects included in the forecast were the Makalei Estates, Palamanui and Lokahi
Subdivision. Very large traffic increases were forecast for the two intersecting roadways
since the mauka network of roadways were not assumed to be well developed by 2015.
Also, traffic flows became significantly northbound in the AM and southbound in the PM.
For the 2020 ambient traffic forecast, the 2015 traffic volumes at Ka‘iminani Drive were
increased by 1.3% for the five year period. This represents a 4.83% annual growth but
with 20% of the growth being routed to the by then more defined mauka roadway
network. Then for 2029, the 2020 volumes were increased by 5% over the nine year
period. This represents a 4.83% annual growth with 28% being routed to the mauka
roadways. For each planning year, the through volumes were continued to the NELHA
access road intersection. The current and ambient forecast inbound and outbound

traffic volumes are summarized as follows.
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VEAR AM PEAK HOUR PM PEAK HOUR
INBOUND | OUTBOUND | INBOUND | OUTBOUND
2006 155 720 595 145
2015 440 1,015 1,290 445
2020 445 1,025 1,305 450
2029 470 1,070 1,375 470

NELHA Roadway — Traffic counts were taken on the NELHA access road in 2002 by

HDOT. There is a sharp peak inbound peak in the morning and a sharp outbound peak

in the afternoon with less than 100 vph in the peak direction. Most of the volumes in the

other hours were low. Entering and exiting peak hour volumes were increased by 3%

annually as follows:

VEAR AM PEAK HOUR PM PEAK HOUR
INBOUND | OUTBOUND | INBOUND | OUTBOUND
2002 86 28 41 87
2006 96 31 46 97
2015 120 39 57 121
2020 132 43 63 134
2029 153 50 73 155

These volumes were then distributed as shown below reflecting the increasing

urbanization of the area north of the Property:

PERCENT DISTRIBUTION BY
YEAR DIRECTION OF TRAVEL
INBOUND OUTBOUND
2015 45% 55%
2020 48% 52%
2029 50% 50%
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Huliko'a Drive — Two separate projects are planned on the mauka and makai sides of

the highway at this intersection. Only inbound and outbound traffic forecasts were

made for these two projects.

The existing Kohanaiki Business Park is accessed by Huliko'a Drive on the mauka side
of the highway. This intersection is currently unsignalized but there are plans to make
this a fully accessible signalized intersection with the highway widening project. In lieu
of traffic counts, the traffic forecast prepared by Pacific Planning and Engineering, Inc.,
in 1991 for the Kohanaiki Mauka project was updated for the current land use
classifications and trip generation rates. The business park project was assumed to be
fully occupied by 2015 and the results of this analysis were assumed to be constant for

the three forecast years as follows:

AM PEAK HOUR PM PEAK HOUR
INBOUND OUTBOUND INBOUND OUTBOUND
YEAR North | South | North | South | North | South | North | South
2006 65 95 95 65 35 50 90 135
2015 125 190 130 195 65 100 180 270
2020 125 170 130 175 65 90 170 240
2029 125 170 130 175 65 90 170 240

For the purposes of this study, the existing 2006 volumes were assumed to be half of
the 2015 forecasts. The south inbound and outbound volumes were reduced slightly for
2020 and 2029 since the Kamanu Street Extension would intersect the northern
terminus of Huliko'a Drive and provide an alternate route to the south, thereby diverting

some trips.

The Shores of Kohanaiki is planned for the makai side of the highway. Its access road
would intersect the highway across from Huliko'a Drive and form the west leg of the fully
accessible, signalized intersection. The access road would also serve as the southern
terminus for the makai frontage road. A letter report prepared by Julian Ng, Inc., in
2003 discussed the trip generation characteristics of the Shores of Kohanaiki project

with proposed new land uses (500 dwelling units, an 18-hole golf course, and
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120 parking stalls for public beach access). The Shores of Kohanaiki has been
approved and is expected to be in place by 2015. Only entering and exiting volumes

were forecast for each analysis year:

PEAK VEHICLE TRIPS/HOUR
HOUR INBOUND OUTBOUND
AM 125 290
PM 465 235

The trips were distributed north and south on the highway and a small portion of trips
was assumed to use the makai frontage road to access the airport. The through
volumes on the highway were forecast at the Hina Lani Street intersection and

continued to Huliko‘a Drive.

Hina Lani Street — For 2015, the existing 2006 through and turning volumes were

increased by 1.529, which is the 4.83% annual growth rate compounded for 9 years.
For 2020, the through volumes were increased by 1.3% similar to Ka‘iminani Drive,
however turning volumes for 2020 from the TIAR prepared by Fehr & Peers/Kaku
Associates for the Kula Nei Residential Development were used. This forecast also
included the traffic which would be generated by the proposed Kaloko Heights
subdivision. For 2029, the 5% growth factor used at Ka‘iminani Drive was also used
here. The through traffic forecasts were carried to the Huliko‘a Drive intersection. The

current and ambient forecast inbound and outbound traffic volumes are summarized

below:
VEAR AM PEAK HOUR PM PEAK HOUR
INBOUND OUTBOUND INBOUND OUTBOUND
2006 490 560 620 580
2015 740 860 960 975
2020 900 1,205 1,130 935
2029 930 1,050 1,215 995
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The results of the ambient traffic forecasts are shown on Figure 6 with the frontage
road assumed in place. The AM peak hour forecasts for the three forecast years are
shown on the first page of the figure, while the PM peak hour forecasts are shown on
the second page. The NELHA access road was assumed to provide right turn in, right
turn out access to the highway.

Project Generated Traffic

The traditional three-step process of trip generation, trip distribution, and trip
assignment was used to forecast future traffic that would be generated by ‘O‘oma
Beachside Village. The trip generation step forecasts the number of new trips that
would be produced during each of the two study periods. The trip distribution step
allocates these new trips by direction of travel. Finally, the trip assignment step assigns

the trips to the specific turning movements at the study intersections.

The trip generation step forecasts the volume of vehicle trips that would be generated
by ‘O‘oma Beachside Village during the morning and afternoon peak periods. The

Institute of Transportation Engineers’ Trip_Generation Report (Seventh Edition, 2003)

has rates to calculate the number of morning and afternoon peak hour trips that would
be generated by various land uses.

An initial step was to correlate the land uses proposed in ‘O‘oma Beachside Village with

the land uses included in the Trip Generation Report that would have similar trip

generation characteristics. The results of this analysis are summarized on Table 1 and

are discussed below:

. The single family residential units utilized the equations/rates for single
family detached housing (ITE land use 210).

. All multi-family residential units including the mixed use and live-work units
were assumed to be low-rise condominiums/town houses (ITE land use
231) that are described as residential units that have at least one other

unit located in the same building that has one or two levels.

M & E PACIFIC, INC. PAGE 11 60012984.00300
May 2008 ‘O‘oma Beachside Village TIAR



‘O'OMA BEACHSIDE VILLAGE TRAFFIC IMPACT ANALYSIS REPORT

. The makai mixed use village commercial area was assumed to be retail-
oriented and was classified as a shopping center (ITE land use 820). The
mauka mixed use/live-work village was assumed to be an office park (ITE
land use 750). The ITE report describes the latter as suburban
subdivisions or planned unit developments containing general office
buildings and support services such as banks, restaurants, and service
stations, arranged in a park-like setting. This was the closest land use to
the suburban neighborhood commercial center envisioned for this
proposed project.

. The charter school was assumed to have the trip generation
characteristics of a private school with grades K-8 (ITE land use 534) and

having 225 students.

. The grocery store was assumed to be a 15,000 sf supermarket (ITE land
use 850).
. The restaurant and private canoe club was assumed to be a 20,000 sf

quality restaurant (ITE land use 931) with turnover rates usually of one
hour or longer.

. There are no trip generation rates for a public beach use. Based on the
previously referenced letter report by Ng, the following number of beach

use trips were forecast:

HOURLY TRIPS
VEAR AM PEAK HOUR PM PEAK HOUR
INBOUND | OUTBOUND | INBOUND | OUTBOUND
2015 50 10 20 50
2020 60 15 25 60
2029 70 20 25 70
M & E PACIFIC, INC. PAGE 12 60012984.00300
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The trip generation analysis for each land use in each analysis year is detailed on

Table 2, including the trip generation equations and rates from the ITE report.

The Trip Generation Report also provides the percentage of inbound and outbound trips

in each peak hour. The number of generated trips was divided into inbound and

outbound trips based on the information from the report, as shown on Table 2.

The first forecast year (2015) of ‘O‘oma Beachside Village is summarized on the first
page of Table 2, and it would generate 187 outbound and 131 inbound trips in the
morning peak hour, and 310 inbound and 243 outbound trips in the afternoon peak
hour. The second analysis year (2020) is summarized on the second page and it would
generate 445 outbound and 421 inbound trips in the morning peak hour and 656
inbound and 701 outbound trips in the afternoon peak hour. The third analysis year
(2029) is summarized on the third and fourth pages and it would generate 884 outbound
and 906 inbound trips in the morning peak hour and 1,023 inbound and 1,128 outbound

trips in the afternoon peak hour.

The project generated trips were then distributed by three primary direction of travel to
and from the Property: north and south of the Property, and internal to the Property.
The distribution of external trips was determined from the current distribution of
population and employment in West Hawai‘i. The districts closer to the Property were
weighted higher due to the propensity for shorter trips to be made more frequently. This
analysis indicated that the current weighted population and employment distributions
are 55% south and 45% north. These proportions were assumed for the employment
distribution in all three forecast years. The proportion of population to the north was
assumed to be 45% in 2015, 48% in 2020, and 50% in 2029, reflecting the trend of
urbanization to the north. The morning outbound residential trips and the afternoon
inbound trips were distributed based on the employment distribution. The distribution of
population was used for all other trips. The percentage of internal trips were initially
calculated for the non-residential land uses, and made to balance the corresponding
resident-generated trips. The trip distribution rates also considered that a portion of the

trips from the live-work units and to a smaller extent, the mixed use units, would not be
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made outside of ‘O‘oma Beachside Village and the proportion of internal trips were

increased accordingly.

The results of the trip distribution analysis are shown on Table 3 with the 2015 results
on the first page, the 2020 results on the second page, and the 2029 results on the third
page. The residential land uses were combined into a single land use for this
calculation. Similarly, the two mixed-use village commercial uses and the live-work

commercial use were combined together.

The project generated traffic volumes were assigned to the highway and frontage road
network with movements as permitted. The results of the traffic assignment analysis

are shown on Figure 7 with the volumes not rounded.

A unique aspect of trips attracted by commercial centers is that a number of these trips
are pass-by trips. Pass-by trips are attracted from traffic passing the site on an adjacent
roadway having direct access to the commercial center. Therefore, these trips do not
add to the through volumes on the roadway. They are added to the turning movements
but are subtracted from the through movements where they turn off to access the
commercial center. The commercial areas of ‘O‘'oma Beachside Village are not
expected to draw pass-by trips in the morning peak hour but would attract some pass-
by trips in the afternoon peak hour, especially trips stopping for shopping purposes.

These trips are shown as negative volumes on the trip assignments (Figure 7).

Total Forecast Volumes

The project generated traffic assignment volumes from Figure 7 were added to their
corresponding ambient traffic forecasts from Figure 6 to obtain the total with project
traffic forecasts shown on Figure 8 for each forecast year. The traffic volumes are

rounded to the nearest five vph.
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LEVEL OF SERVICE ANALYSIS

The traffic forecast volumes in themselves do not indicate the quality of traffic
operations. The concept of level of service is used to quantify the quality of traffic flow
on roadway facilities. The Transportation Research Board (TRB) has developed
procedures to calculate level of service value(s) by measuring traffic volumes against

the capacities of different types of roadway facilities. Their Highway Capacity Manual

2000 (HCM2000) describes the various procedures developed for freeways, highways,

signalized and unsignalized intersections, etc.

A variety of methodologies was used to analysis existing and forecast traffic conditions.
The methodology for analyzing signalized intersections was used for the Ka‘iminani
Drive, Huliko'a Drive, and Hina Lani Street intersections. The methodology for
analyzing unsignalized intersections was used for the existing NELHA access road and
Huliko'a Drive intersections. The methodology for analyzing highway on-ramps was
used for the future right turn out movement at the NELHA and ‘O‘oma Beachside Village
access roads. Finally, separate methodologies for analyzing two-lane and multi-lane
highways were used for the current and forecast highway conditions fronting

the Property.

Signalized Intersection Analysis

The Ka‘iminani Drive, Huliko'a Drive and Hina Lani Street study intersections are/will be
signalized. The methodology for analyzing signalized intersections calculates the levels
of service for individual movements, 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.
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LEVEL OFE CONTROL DELAY PER

VEHICLE
SERVICE
(Seconds/Vehicle)

A <10.0
10.1t0 20.0
20.1t0 35.0
35.1t055.0
55.1to0 80.0
>80.1

m m O O

The County of Hawai'i considers levels of service A to D as acceptable by ordinance
with levels of service E and F indicating the need for mitigating measures. As a matter
of practice, the major streets of signalized intersections can be designed to have a
higher level of service than the side streets or turning lanes with the latter having
unacceptable levels of service in order to maintain an acceptable level of service on the
main road. These unacceptable levels of service are often times caused by long waits
for the green traffic signal phase rather than by capacity problems and are indicated by

low values of the volume/capacity (V/C) ratio as described below.

The results of the signalized intersection level of service analysis for the Queen
Ka'ahumanu Highway intersections with Ka‘iminani Drive, Huliko‘a Drive, and Hina Lani
Street are shown on Tables 4, 5, and 6, respectively. Each table is for a single
intersection and includes the results for the AM (morning) and PM (afternoon) peak
hours for the intersection as a whole, each approach of the intersection, and the left
turn, through and right turn movements of each approach. The results are shown for
the 2006 existing conditions (for Ka‘iminani Drive on Table 4 and for Hina Lani Street on
Table 6) and the years 2015, 2020, and 2029 forecasts, with ambient without project
and total with project results for each forecast year. The specific results data shown for
each year includes the level of service (LOS), average stopped delay (DEL) and
volume/capacity ratio (V/C), which is a percentage utilization of the traffic signal green
time given the entire intersection and each movement. The level of service calculation

worksheets are provided in Appendix B.
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Queen Ka'ahumanu Highway/Ka'iminani Drive — The results of the signalized

intersection level of service analysis for the Queen Ka‘ahumanu Highway/Ka'iminani
Drive intersection are shown on Table 4. The intersection is currently operating at an
acceptable level of service B in the AM peak hour. With the large increases in traffic
volumes forecast for 2015 ambient conditions, the Ka‘iminani Drive westbound
approach would require two left turn lanes to maintain the acceptable levels of service.
The frontage road approach is forecast to operate at level of service F due to the long
wait for the green phase and not capacity problems, as evidenced by the low V/C ratio.
The additional traffic generated by ‘O‘oma Beachside Village would cause the
Ka‘'iminani Drive approach to change from level of service D to E, but the intersection
would continue to operate at level of service D. Similarly, the intersection levels of
service would remain at acceptable levels for the 2020 and 2029 forecast years,
although individual and approach levels could be at unacceptable levels.

The intersection is currently operating at an acceptable level of service B in the PM
peak hour. As with the AM peak hour, the Ka‘iminani Drive westbound approach would
require two left turn lanes by 2015 to maintain the acceptable levels of service for the
ambient traffic forecast. The large traffic increases forecast for 2020 and 2029 would
require additional mitigation in the form of two southbound left turn lanes and two
northbound right turn lanes to maintain the intersection level of service D for both
ambient and total with project conditions. The AM peak hour forecasts would not
require these additional improvements but the AM peak hour results shown on Table 4
do include these mitigating measures. As with the AM peak hour, several
approaches/individual movements may have to operate at unacceptable levels of

service to maintain an acceptable intersection level of service.

The analysis for the Queen Ka‘ahumanu Highway/Ka'iminani Drive intersection
indicates that this intersection could operate at acceptable levels of service with
mitigation measures for the ambient traffic forecasts. These include having double left
turn lanes on the Ka'‘'iminani Drive westbound approach by 2015, and double left turn
lanes on the highway southbound approach and double right turn lanes on the highway
northbound approach by 2020. Additional mitigating measures would not be required to

M & E PACIFIC, INC. PAGE 17 60012984.00300
May 2008 ‘O‘oma Beachside Village TIAR



‘O'OMA BEACHSIDE VILLAGE TRAFFIC IMPACT ANALYSIS REPORT

accommodate traffic generated from ‘O‘oma Beachside Village.

Queen Ka‘ahumanu Highway/Huliko'a Drive — The results for the Queen Ka‘ahumanu

Highway/Huliko'a Drive intersection are shown on Table 5. There is no existing
analysis since the intersection is not currently signalized. The intersection is forecast to
operate at an acceptable level of service C for the three ambient forecast years in the
AM peak hour, although several individual movements would be at unacceptable levels.
The AM peak hour 2029 ambient traffic forecast shows a double left turn lane for the
northbound highway approach since it would be required for the PM peak

hour condition.

The AM peak hour 2015 and 2020 total with project traffic forecasts shows a double left
turn lane for the northbound highway approach since it would be required for the PM
peak hour condition. With the additional traffic generated by ‘O‘oma Beachside Village
in 2020 the intersection level of service would change from C to D, which is considered
an acceptable level of service. The additional project generated traffic in 2029 would
require a double left turn lane on the northbound highway approach to maintain the
intersection level of service D. The long delays on the Huliko‘a Drive approaches are
due to the long cycle lengths and not capacity problems, as noted by the low V/C ratios.

The PM peak hour has higher volumes and worse levels of service as a result. The
intersection is forecast to operate at an acceptable level of service D for the three
forecast year ambient conditions, although the 2029 forecast would require a double left
turn lane on the northbound highway approach as a mitigating measure to maintain the
intersection level of service D. The intersection levels of service for the 2015 and 2020
total with project forecasts could be maintained at D with a double left turn lane on the
northbound highway approach. Additional mitigation in the form of double left turn lanes
on the Huliko‘a Drive westbound approach would be needed to accommodate the 2029

total with project forecast.

The analysis for the Queen Ka'ahumanu Highway/Huliko‘a Drive intersection indicates

that this intersection would be impacted by traffic generated from ‘O‘oma Beachside
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Village and would require mitigation to operate at acceptable levels of service. These
measures include having double left turn lanes on the Queen Ka‘ahumanu Highway
northbound approach by 2015, and double left turn lanes on Huliko‘a Drive westbound

approach by 2029.

The level of service analysis indicated that the Huliko‘a Drive intersection would operate
at an acceptable level D for the volumes forecast with the large conflicting volumes of
southbound through traffic and northbound left turns. This assumes that sufficient traffic
would be diverted to the mauka roadway network. If the highway volumes are higher
than forecast due to insufficient traffic being diverted to the mauka roadway network or
other unforeseen reasons, then the intersection could operate at unacceptable levels of
service. As a contingency measure for this possibility, the “Michigan U-turn” should be
considered as a supplemental mitigating measure to divert turning traffic movements

from the intersection and reduce the conflicting movements.

The Michigan U-turn requires a U-turn facility in the highway median in concert with a
right turn in, right turn out access roadway so that left turns are not made. Exiting left
turns from the access roadway would make a right turn onto the highway, merge across
highway traffic into the left-most lane, then make a U-turn on the highway median
facility, and then proceed in the opposite direction from which they started. Similarly,
incoming left turns would proceed on the opposite side of the median past the access
road, make a U-turn on the highway median facility, then merge across highway traffic
into the right-most lane, and then make a right turn into the access roadway. A
Michigan U-turn on Queen Ka‘ahumanu Highway for the ‘O‘oma Beachside Village
would eliminate some of the crossing and turning movements at the Ka‘iminani Drive
and Huliko‘a Drive intersections and make them work more efficiently. The two median
U-turn facilities would be located between the ‘O‘oma Beachside Village and Huliko'a
Drive and between the ‘O‘oma Beachside Village and NELHA access road. The second
facility could be located further north between the NELHA access road and Ka'‘iminani
Drive to include NELHA in the Michigan U-turn.
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Queen Ka‘ahumanu Highway/Hina Lani Street — The results of the signalized

intersection level of service analysis for the Queen Ka‘ahumanu Highway/Hina Lani
Street intersection are shown on Table 6. The intersection is currently operating at an
acceptable level of service C in both peak hours, and is forecast to operate at a still
acceptable level of service D for the 2015 ambient without project and total with project
forecasts. The development of the mauka residential projects would generate the need
for a double left turn lane on the westbound approach of Hina Lani Street by 2020. The
additional traffic generated by the ‘O‘oma Beachside Village would not require any
additional mitigation. Hence, the ‘O‘oma Beachside Village is not expected to contribute
to adverse traffic impacts at the Hina Lani Street intersection until after 2020. However,
the additional project generated traffic would require mitigation in 2029 to maintain
acceptable level of service for the intersection. A double left turn lane on the
southbound highway approach would improve the intersection level of service to C.

Signalized Intersection Conclusions — The preceding level of service analysis indicated

the need for mitigating measures to accommodate the project generated traffic by 2029.
This need should be considered as speculative due to the uncertainties associated with
such a long forecast period, including regional development projects and mauka
roadway plans that may or may not be actually accomplished. Contingencies should be
made to implement these measures while recognizing that their needs may not actually

occur.

Unsignalized Intersection Analysis

The NELHA access road and Huliko'a Drive intersections are currently unsignalized.
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 traffic is controlled by a stop sign, levels of
service are calculated for the critical turning movements, including outbound
movements from the stop-controlled approach and left turns from the major street to the

minor street. The procedure does not calculate an overall intersection level of service.
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The Highway Capacity Manual defines the relationship between level of service and

delay (in seconds/vehicle) for unsignalized intersections as shown below:

LEVEL OF DELAY
SERVICE (Seconds/Vehicle)

A <10.0

B 10.1to0 15.0

C 15.1t0 25.0

D 25.1t0 35.0

E 35.1t050.0

F >50.1

The County of Hawai'i considers levels of service A to D as acceptable for unsignalized
intersections. Level of service F (with average delays longer than 50 seconds) is
considered undesirable for unsignalized intersections and indicates the possible need

for mitigation at that intersection.

The results of current operations at the two current unsignalized intersections are
shown on Table 7. The critical movement at each intersection is the outbound left turn.
Based on the estimated current volumes at each intersection, this movement at the
NELHA access road intersection is at level of service F in the AM and E in the PM peak
hour. Similarly, this movement at the Huliko‘a Drive intersection is at level of service F
in both peak hours. These results indicate the current need for mitigating measures at
both intersections. The level of service calculation worksheets are provided in

Appendix C.

No future study intersections were analyzed as unsignalized intersections since none

are expected to operate as unsignalized intersections.

Highway On-Ramp Analysis

The access roadways serving ‘O‘oma Beachside Village and NELHA are expected to be
unsignalized and limited to right turn in, right turn out movements. The methodology for

analyzing highway on-ramps was used instead of an unsignalized intersection analysis
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since the right turn lane would have adequate acceleration and taper lengths to perform
like a highway on-ramp. The methodology for analyzing on-ramps calculates maximum
flow rates in passenger cars/hour/lane based on the volumes of highway/roadway and
merging traffic, and roadway capacities, and then calculates levels of service based on

density as follows:

LEVEL OF DENSITY
SERVICE (passenger car/mile/lane)

A <10

>10-20

C >20-28

D >28-35

E > 35

F Demand > Supply

The results of the on-ramp analysis are summarized on Table 8 for the total with project
forecasts only. For each of the three forecast years, both access roads (for ‘O‘'oma
Beachside Village and NELHA) are calculated to operate at levels of service B in the
AM peak hour and C in the PM peak hours, indicating acceptable levels of service in
both analysis periods. This indicates that the traffic generated by ‘O‘oma Beachside
Village would not have an adverse traffic impact on this aspect of the highway
operations. The level of service calculation worksheets are provided in Appendix D.

Highway Analysis

Queen Ka‘ahumanu Highway is currently a two-lane highway that the HDOT is currently
widening to a four multi-lane highway. Separate methodologies and criteria are used for

calculating levels of service for these two distinct highway types.

The ideal (maximum) capacity of a two-way, two-lane highway is 1,700 passenger car
equivalents per hour per lane, and 3,200 passenger car equivalents per hour for both
directions of travel. This is lower than the capacity of a multi-lane highway that can
range from 2,000 to 2,200 passenger car equivalents per hour per lane. The analysis

procedure for two-way, two-lane highways takes into account the more restrictive
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aspects of its operations relative to wider multi-lane highways. The procedure
considers the impact of geometric data: lane width, shoulder width, type of terrain, free
flow speed, percent no passing zones; and demand characteristics: volumes, percent of
heavy vehicles; as some of the inputs. For Class | highways like Queen Ka‘ahumanu
Highway where efficient mobility is important and drivers expect to drive at relatively
high speeds, level of service is defined in terms of both percent time spent following
other vehicles and average travel speeds. The level of service criteria for Class | two-

lane highways are shown below:

LEVEL OF PERCENT TIME SPENT | AVE. TRAVEL SPEED
SERVICE FOLLOWING (Miles/Hour)
A <35 > 55
>35 to 50 >50 to 55
C >50 to 65 >45 to 50
D >65 to 80 >40 to 45
E > 80.0 <40

The methodology for analyzing multi-lane highways calculates several criteria based on
the capacity and design characteristics of the highway and traffic volumes. There are
several sets of criteria for levels of service based on the free flow speed of the highway.
The criteria for a 55 mph free flow speed (FFS) are summarized as follows.

LOS CRITERIA FOR 55 MPH FFS

CRITERIA A B C D E
Maximum DenS|ty_ 11 18 26 35 a1
(passenger car /mile/lane)

Average speed (mph) 55.0 55.0 54.9 52.9 51.2
Max. Volume/Capacity Ratio (V/C) 0.29 0.47 0.68 0.88 1.00
Max. Service Volume Flow Rate 600 990 1,430 1,850 2.100
(passenger car/hour/lane)

The results of the highway analysis are shown on Table 9. The first line shows that the
existing two-lane highway is currently operating at level of service E in both peak

periods, primarily due to the high percentage of time spent following other cars and the
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lack of opportunity to pass slower vehicles. The remaining lines show the results for the
ambient without project and total with project forecasts for southbound traffic fronting
the Property. With the highway widening, the highway is calculated to operate at levels
of service B in the AM peak hours and C in the PM peak hours, indicating acceptable
levels of service in both analysis periods. There is no difference between the ambient
without project and the total with project results, indicating that the traffic generated by
‘O‘oma Beachside Village would not have an adverse traffic impact on this aspect of the
highway operations. The level of service calculation worksheets are provided in
Appendix E.

CONCLUSIONS

The widening of Queen Ka'ahumanu Highway and the development of the mauka
roadway network would accommodate much of the anticipated growth in the North Kona
region. The highway system is expected to operate at acceptable levels of service in
the forecast future.

The ‘O‘oma Beachside Village is not expected to have a fully accessible intersection
connection with the widened Queen Ka‘ahumanu Highway; however, the right turn in,
right turn out access roadway intersection is expected to operate at acceptable levels of

service in the forecast future.

The ‘O‘'oma Beachside Village is planned to include a frontage road makai of and
parallel to Queen Ka‘ahumanu Highway. This frontage road would allow access to fully
accessible intersections at Ka'‘iminani Drive and Huliko‘a Drive, where vehicles traveling
from and to ‘O‘oma would be able to make left turns onto and from the highway,
respectively. These intersections would require mitigating actions to accommodate the
ambient forecast traffic. The additional traffic generated by the ‘O‘oma Beachside
Village would require further mitigating measures to maintain acceptable levels of
service at the Huliko'a Drive and Hina Lani Street intersections including the following:
. Huliko‘a Drive - a double left turn lane on the northbound highway

approach by 2015.
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. Huliko‘a Drive - a double left turn lane on the westbound approach by
2029.
. Hina Lani Street - a double left turn lane on the southbound highway

approach by 2029.

However, the need for mitigating measures to accommodate the project generated
traffic by 2029 should be considered as speculative due to the uncertainties associated
with such a long forecast period, including: 1) whether or not other development
projects in the region are built or are built with as many units as currently anticipated; 2)
the implementation of the mauka roadway network as currently planned and how much
turning movement traffic is diverted to the mauka roadway system as it is completed;
and 3) the level of mitigating measures that would be imposed on other development
projects that could mitigate the impact of ambient traffic. Contingencies should be
made to implement these measures while recognizing that their needs may not actually
occur. The right turn in, right turn out access roadway intersection and highway system

are expected to operate at acceptable levels of service in the forecast future.
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HOURLY TRAFFIC VOLUMES ON QUEEN KA'AHUMANU HIGHWAY
AT STATION T-8-M, North of NELHA access road, June 1, 2004
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TABLE 1
PROJECT MILESTONE SCHEDULE

PLANNING YEAR MILESTONE TG REPORT
RS él?:-nsulative lz\l?err?ber of lzJ?ﬁtgs LAND USE
Single Family DU Residential 120 275 475 SFDU (210)
Multi-family DU Residential 115 355 715 Low-rise Townhome (231)
TOTAL RESIDENTIAL 235 630 1,190
Makai Village - MU Commercial (sf) 30,000 30,000 30,000 Shopping Center (820)
Restaurant & Canoe Club (sf) 20,000 20,000 20,000 Quality Restaurant (931)
TOTAL COMMERCIAL - Area A (sf) 50,000 50,000 50,000
Mauka Village - MU&LW Commercial (sf) 0 35,000/ 135,000 Office Park (750)
Grocery Store (sf) 15000 15,000 Supermarket (850)
TOTAL COMMERCIAL - Area B (sf) 0 50,000 150,000
Charter School (students) 225 Private School (534)
Public Beach Clubhouse (ac) 1 1 1 Constant assumed

Proposed development schedule assumed for forecasting project generated traffic.
This schedule does not reflect the actual project development schedule.




TABLE 2

TRIP GENERATION ANALYSIS

TIME PERIOD Cumulative Trip Generation T = Number | Direction Number
. . Ln(T) . Percent )
Land Use Units Equation of Trips | of Travel of Trips
PLANNING YEAR 2015
WEEKDAY AM PEAK HOUR
Single Family Residential 120 units T=0.7(x) + 12.05 96 Enter 26% 25
Leave 74% 71
MF & Mixed Use Vill Residential 115 units T =0.88(x) - 49.7 115 Enter 25% 29
Leave 75% 86
Mixed Use Commercial (Area A) 30 ksf GLA T = 1.03(X) 31 Enter 61% 19
Leave 39% 12
Restaurant 20 ksf GLA T =0.81(X) 16 Enter 50% 8
Leave 50% 8
Public Beach Clubhouse Enter 50
Leave 10
TOTAL Enter 131
Leave 187
WEEKDAY PM PEAK HOUR
Single Family Residential 120 units Ln(T)=0.89Ln(X)+0.61 4.87 130 Enter 64% 83
Leave 36% a7
MF & Mixed Use Vill Residential 115 units T =0.78(X) 90 Enter 58% 52
Leave 42% 38
Mixed Use Commercial (Area A) 30 ksf GLA T =3.75(X) 113 Enter 48% 54
Leave 52% 59
Restaurant 20 ksf GLA T =7.49(X) 150 Enter 67% 100
Leave 33% 49
Public Beach Clubhouse Enter 20
Leave 50
TOTAL Enter 310
Leave 243




TABLE 2 (continued)

TRIP GENERATION ANALYSIS

TIME PERIOD Cumulative Trip Generation T = Number | Direction Number
. . Ln(T) . Percent )
Land Use Units Equation of Trips | of Travel of Trips
PLANNING YEAR 2020
WEEKDAY AM PEAK HOUR
Single Family Residential 275 units T=0.7(x) + 12.05 205 Enter 26% 53
Leave 74% 151
MF, M/U, L/W Residential 355 units T =0.88(x) - 49.7 263 Enter 25% 66
Leave 75% 197
Mixed Use Commercial (Area A) 30 ksf GLA T = 1.03(X) 31 Enter 61% 19
Leave 39% 12
M/U, L/IW Commercial (Area B) 35 ksf GLA Ln(T)=0.84Ln(X)+1.51 4.50 20 Enter 89% 80
Leave 11% 10
Grocery Store 15 ksf GLA Ln(T)=01.70Ln(X)-1.42 3.18 24 Enter 61% 15
Leave 39% 9
Restaurant 20 ksf GLA T =0.81(X) 16 Enter 50% 8
Leave 50% 8
Public Beach Clubhouse Enter 60
Leave 15
TOTAL Enter 300
Leave 403
WEEKDAY PM PEAK HOUR
Single Family Resident 275 units Ln(T)=0.89Ln(X)+0.61 5.61 273 Enter 64% 175
Leave 36% 98
MF, M/U, L/W Residential 355 units T =0.78(X) 277 Enter 58% 161
Leave 42% 116
Mixed Use Commercial (Area A) 30 ksf GLA T =3.75(X) 113 Enter 48% 54
Leave 52% 59
M/U, L/IW Commercial (Area B) 35 ksf GLA T=1.21(x) + 106.22 149 Enter 14% 21
Leave 86% 128
Grocery Store 15 ksf GLA Ln(T)=0.79Ln(X)+3.20 5.34 208 Enter 51% 106
Leave 49% 102
Restaurant 20 ksf GLA T = 7.49(X) 150 Enter 67% 100
Leave 33% 49
Public Beach Clubhouse Enter 25
Leave 60
TOTAL Enter 642
Leave 612




TABLE 2 (continued)

TRIP GENERATION ANALYSIS

TIME PERIOD Cumulative Trip Generation T = Number | Direction Number
. . Ln(T) . Percent )
Land Use Units Equation of Trips | of Travel of Trips
PLANNING YEAR 2029
WEEKDAY AM PEAK HOUR
Single Family Residential 475 units T=0.7(x) + 12.05 345 Enter 26% 20
Leave 74% 255
MF, M/U, L/W Residential 715 units T =0.88(x) - 49.7 580 Enter 25% 145
Leave 75% 435
Mixed Use Commercial (Area A) 30 ksf GLA T = 1.03(X) 31 Enter 61% 19
Leave 39% 12
M/U, L/IW Commercial (Area B) 135 ksf GLA Ln(T)=0.84Ln(X)+1.51 5.63 279 Enter 89% 248
Leave 11% 31
Grocery Store 15 ksf GLA Ln(T)=01.70Ln(X)-1.42 3.18 24 Enter 61% 15
Leave 39% 9
Restaurant 20 ksf GLA T =0.81(X) 16 Enter 50% 8
Leave 50% 8
Charter School (K-8) 225 students Ln(T)=Ln(X)-0.13 5.29 198 Enter 55% 109
Leave 45% 89
Public Beach Clubhouse Enter 70
Leave 20
TOTAL Enter 703
Leave 859




TABLE 2 (continued)

TRIP GENERATION ANALYSIS

TIME PERIOD Cumulative Trip Generation T = Number | Direction Number
. . Ln(T) . Percent )
Land Use Units Equation of Trips | of Travel of Trips
PLANNING YEAR 2029
WEEKDAY PM PEAK HOUR
Single Family Residential 475 units Ln(T)=0.89Ln(X)+0.61 6.10 444 Enter 64% 284
Leave 36% 160
MF, M/U, L/W Residential 715 units T =0.78(X) 558 Enter 58% 323
Leave 42% 234
Mixed Use Commercial (Area A) 30 ksf GLA T =3.75(X) 113 Enter 48% 54
Leave 52% 59
M/U, L/IW Commercial (Area B) 135 ksf GLA T=1.21(x) + 106.22 270 Enter 14% 38
Leave 86% 232
Grocery Store 15 ksf GLA Ln(T)=0.79Ln(X)+3.20 5.34 208 Enter 51% 106
Leave 49% 102
Restaurant 20 ksf GLA T =7.49(X) 150 Enter 67% 100
Leave 33% 49
Charter School (K-8) 225 students T =0.58(x) + 14.03 145 Enter 47% 68
Leave 53% 77
Public Beach Clubhouse Enter 25
Leave 70
TOTAL Enter 999
Leave 982




TABLE 3
TRIP DISTRIBUTION ANALYSIS

NORTH SOUTH INTERNAL
TIME PERIOD Direction No. of No. of No. of No. of
Land Use of Travel Trips % Trips % Trips % Trips
PLANNING YEAR 2015
WEEKDAY AM PEAK HOUR
Single Family Residential Enter 25
Leave 71
MF & Mixed Use Vill Residential Enter 29
Leave 86
COMBINED RESIDENTIAL Enter 54 17% 9 20% 11 61% 33
Leave 157 34% 53 41% 64 25% 40
Mixed Use Commercial (Area A) Enter 19 32% 6 42% 8 26% 5
Leave 12 25% 3 33% 4 42% 5
Restaurant Enter 8 25% 2 25% 2 50% 4
Leave 8 25% 2 25% 2 50% 4
Public Beach Clubhouse Enter 50 36% 18 44% 22 20% 10
Leave 10 30% 3 40% 4 30% 3
TOTAL Enter 131 27% 35 33% 43 40% 52
Leave 187 33% 61 40% 74 28% 52
WEEKDAY PM PEAK HOUR
Single Family Residential Enter 83
Leave a7
MF & Mixed Use Vill Residential Enter 52
Leave 38
COMBINED RESIDENTIAL Enter 135 32% 43 39% 52 30% 40
Leave 85 18% 15 21% 18 61% 52
Mixed Use Commercial (Area A) Enter 54 33% 18 41% 22 26% 14
Leave 59 36% 21 42% 25 24% 14
Restaurant Enter 100 27% 27 33% 33 40% 40
Leave 49 27% 13 33% 16 41% 20
Public Beach Clubhouse Enter 20 30% 6 40% 8 30% 6
Leave 50 30% 15 40% 20 30% 15
TOTAL Enter 309 30% 94 37% 115 32% 100
Leave 243 26% 64 33% 79 42% 101




TABLE 3 (continued)
TRIP DISTRIBUTION ANALYSIS

NORTH SOUTH INTERNAL
TIME PERIOD Direction No. of No. of No. of No. of
Land Use of Travel Trips % Trips % Trips % Trips
PLANNING YEAR 2020
WEEKDAY AM PEAK HOUR
Single Family Residential Enter 53
Leave 151
MF, M/U, L/W Residential Enter 66
Leave 197
COMBINED RESIDENTIAL Enter 119 38% 45 42% 50 20% 24
Leave 348 33% 115 36% 125 31% 108
Mixed Use Commercial (Area A) Enter 19
Leave 12
M/U, L/'W Commercial (Area B) Enter 80
Leave 10
COMBINED COMMERCIAL Enter 99 10% 10 11% 11 79% 78
Leave 22 26% 6 29% 6 45% 10
Grocery Store Enter 15 0% 0 0% 0 100% 15
Leave 9 0% 0 0% 0 100% 9
Restaurant Enter 8 48% 4 52% 4 0% 0
Leave 8 48% 4 52% 4 0% 0
Public Beach Clubhouse Enter 60 36% 22 39% 23 25% 15
Leave 15 33% 5 33% 5 33% 5
TOTAL Enter 301 27% 81 29% 88 44% 132
Leave 402 32% 130 35% 141 33% 132
WEEKDAY PM PEAK HOUR
Single Family Resident Enter 175
Leave 98
MF, M/U, L/W Residential Enter 161
Leave 116
COMBINED RESIDENTIAL Enter 336 23% 77 25% 84 52% 174
Leave 214 24% 51 26% 56 50% 108
Mixed Use Commercial (Area A) Enter 54
Leave 59
M/U, L/W Commercial (Area B) Enter 21
Leave 128
COMBINED COMMERCIAL Enter 75 36% 27 44% 33 20% 15
Leave 187 32% 60 34% 64 34% 64
Grocery Store Enter 106 28% 30 31% 33 41% 43
Leave 102 15% 15 16% 16 69% 70
Restaurant Enter 100 29% 29 31% 31 40% 40
Leave 49 29% 14 31% 15 41% 20
Public Beach Clubhouse Enter 25 29% 7 31% 8 40% 10
Leave 60 32% 19 35% 21 33% 20
TOTAL Enter 642 26% 170 29% 189 44% 282
Leave 612 26% 160 28% 172 46% 282




TABLE 3 (continued)
TRIP DISTRIBUTION ANALYSIS

NORTH SOUTH INTERNAL
TIME PERIOD Direction No. of No. of No. of No. of
Land Use of Travel Trips % Trips % Trips % Trips
PLANNING YEAR 2029
WEEKDAY AM PEAK HOUR
Single Family Residential Enter 920
Leave 255
MF, M/U, L/W Residential Enter 145
Leave 435
COMBINED RESIDENTIAL Enter 235 41% 96 41% 96 18% 43
Leave 690 34% 235 34% 235 32% 220
Mixed Use Commercial (Area A) Enter 19
Leave 12
M/U, L/'W Commercial (Area B) Enter 248
Leave 31
COMBINED RESIDENTIAL Enter 267 18% 47 18% 47 65% 174
Leave 43 33% 14 33% 14 35% 15
Grocery Store Enter 15 0% 0 0% 0 100% 15
Leave 9 0% 0 0% 0 100% 9
Restaurant Enter 8 50% 4 50% 4 0% 0
Leave 8 50% 4 50% 4 0% 0
Public Beach Clubhouse Enter 70 36% 25 36% 25 29% 20
Leave 20 30% 6 30% 6 40% 8
Charter School (K-8) Enter 109 45% 49 45% 49 10% 11
Leave 89 44% 39 44% 39 12% 11
TOTAL Enter 704 31% 221 31% 221 37% 263
Leave 859 35% 298 35% 298 31% 263
WEEKDAY PM PEAK HOUR
Single Family Resident Enter 284
Leave 160
MF, M/U, L/W Residential Enter 323
Leave 234
COMBINED RESIDENTIAL Enter 607 30% 179 30% 179 41% 247
Leave 394 35% 138 35% 138 30% 120
Mixed Use Commercial (Area A) Enter 54
Leave 59
M/U, L/W Commercial (Area B) Enter 38
Leave 232
COMBINED COMMERCIAL Enter 92 39% 36 39% 36 22% 20
Leave 291 28% 81 28% 81 44% 129
Grocery Store Enter 106 30% 31 30% 31 41% 43
Leave 102 16% 16 16% 16 69% 70
Restaurant Enter 100 30% 30 30% 30 40% 40
Leave 49 30% 14 30% 15 41% 20
Public Beach Clubhouse Enter 25 30% 8 30% 7 40% 10
Leave 70 36% 25 36% 25 29% 20
Charter School (K-8) Enter 68 45% 30 45% 31 10% 7
Leave 77 45% 34 45% 35 10% 8
TOTAL Enter 998 31% 314 31% 314 37% 367
Leave 983 31% 308 32% 310 37% 367




LEVEL OF SERVICE ANALYSIS (SIGNALIZED)

TABLE 4

QUEEN KA'AHUMANU HIGHWAY AT KAI'MINANI DRIVE

2006 2015 2020 2029
EXISTING AMBIENT! TOTAL® AMBIENT? TOTAL? AMBIENT? TOTAL?
APPROACH & MOVEMENTS| LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay \Y[e
AM PEAK HOUR B 173 | 079 | D 418 [ 070 | D 452 [ 072 | D 40.1 0.7 D 452 [ 077 | D 416 [ 074 | D 416 | 095
Frontage Rd Eastbound NA - - F 86.9 - F 86.8 0.57 E 78.7 - F 82.0 - F 88.7 - E 71.2 -
Left - - - F 869 | 034 | F 871 | 057 | E 787 | 019 | F 828 | 090 | F 88.7 | 046 | E 69.9 | 0.99
Through/Right - - - F 86.1 | 000 | F 85.1 0.1 E 77.8 0 E 777 | 016 | F 87.6 0 E 778 | 055
Ka'iminani Dr WB c 25.7 - D 54.8 - E 57.4 - E 55.4 - E 59.3 - E 59.4 - E 70.5 -
Left c 268 | 098 | E 63.9 | 075 | E 67 078 | E 60.0 | 0.73 | E 648 | 080 | E 665 | 081 | E 70.0 | 117
Through NA - - D 526 | 002 | E 552 | 004 | D 495 | 004 | D 534 | 008 | D 542 | 004 | E 78.3 | 0.64
Right C 238 | 065 | D 398 | 057 | D 417 | 058 | D 482 | 069 | D 505 | 069 | D 478 | 067 | E 70.0 | 1.43
Queen Ka'ahumanu Hwy NB | B 14.9 - D 425 - D 45.6 - D 35.9 - D 40.1 - D 37.4 - C 28.7 -
Left NA - - F 866 | 074 | F 852 | 048 | F 832 | 077 | F 848 | 062 | F 835 | 047 | E 78.7 | 058
Through B 169 | 083 | D 431 | 086 | D 464 | 088 | D 36.4 | 081 | D 409 | 084 | D 381 | 083 | C 28.8 | 0.76
Right A 1.2 083 | C 309 | 035 | C 333 | 036 | C 239 | 019 | C 268 | 020 | C 24.3 0.2 B 184 | 0.8
Queen Ka'ahumanu Hwy SB | A 8.6 - C 27.1 - C 30.7 - C 31.2 - C 34.6 - C 30.3 - C 25.8 -
Left A 8.6 013 | E 713 | 056 | E 73 056 | E 785 | 0.6 F 80.2 | 055 | E 763 | 042 | E 742 | 054
Through A 8.6 042 | B 195 | 042 | C 236 | 045 | C 232 | 045 | C 275 | 052 | C 223 | 045 | B 19.1 | 054
Right NA - - c 259 | 000 | C 279 | 001 | C 217 | 001 | C 243 | 001 | C 219 | 001 | B 166 | 0.01
2006 2015 2020 2029
EXISTING AMBIENT! TOTAL® AMBIENT? TOTAL? AMBIENT? TOTAL?
APPROACH & MOVEMENTS| LOS | Delay | VIC [LOS | Delay | VIC |LOS | Delay | Vv/C |LOS | Delay | VIC |LOS | Delay | V/IC |LOS | Delay | VIC [LOS | Delay | vic
PM PEAK HOUR B 115 | 067 | D 386 | 097 | D 392 | 100 | D 427 [ 071 | D 420 [ 093 | D 482 [ 075 | D 51.5 | 1.00
Frontage Rd Eastbound NA - - E 73.6 - E 75.5 - F 82.2 0.71 F 115 - F 100 - F 84.4 -
Left - - - E 738 | 044 | E 76 089 | F 825 | 046 | F 123 | 092 | F 100 | 063 | F 82.9 | 0.79
Through/Right - - - E 72 005 | E 724 | 013 | E 782 | 004 | F 87.0 | 048 | F 872 | 005 | F 89.8 | 057
Ka'iminani Dr WB c 26 - E 62.9 - E 63 - E 75.5 - F 91.8 - E 78.6 - F 85.0 -
Left c 263 | 024 | E 653 | 069 | E 655 | 071 | F 834 | 078 | F 987 | 089 | F 86.6 | 075 | F 843 | 0.77
Through NA - - E 58.6 | 002 | E 58.8 | 005 | E 67.4 | 002 | E 767 | 010 | E 720 | 002 | F | 96.60 | 0.67
Right c 255 | 012 | C 311 | 004 | C 311 | 004 | D 405 | 015 | E 673 | 037 | D 435 | 016 | F 85.7 | 0.54
Queen Ka'ahumanu Hwy NB | B 12 - D 40.5 - D 40.5 - D 36.9 - C 30.4 - D 41.6 - D 36.1 -
Left NA - - E 759 | 037 | E 759 | 037 | F 871 | 043 | F 839 | 034 | F 156 | 078 | F 90.8 | 0.42
Through B 164 | 059 | D 377 | 080 | D 37.7 0.8 D 39.0 | 076 | D 379 | 075 | D 429 [ 078 | D 462 | 0.82
Right A 25 020 | D a4 104 | D a4 104 | C 31.0 | 051 | B 140 | 038 | C 341 | 054 | B 149 | 0.41
Queen Ka'ahumanu Hwy SB | A 9.2 - C 32.1 - c 325 - D 40.5 - D 35.2 - D 46.4 - D 52.6 -
Left A 8.9 067 | E 65 020 | E 65 161 | F 937 | 093 | E 763 | 082 | F 114 | 099 | F 91.1 0.9
Through A 9.3 062 | C 214 | 079 | C 224 | 082 | C 233 | 077 | C 229 | 081 | C 246 | 079 | D 419 | 095
Right NA - - c 238 | 001 | C 238 | 001 | C 229 | 001 | A 3.0 001 | C 247 | 001 | A 1.2 0.01

! with 2 left turn lanes on westbound approach

2 With 2 northbound right turn, 2 southbound left turn lanes and 2 westbound left turn lanes




LEVEL OF SERVICE ANALYSIS (SIGNALIZED)

TABLE 5

QUEEN KA'AHUMANU HIGHWAY AT HULIKO'A DRIVE

2006 2015 2020 2029
EXISTING AMBIENT TOTAL! AMBIENT TOTAL! AMBIENT! TOTAL!
APPROACH & MOVEMENTS| LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay \Y[e
AM PEAK HOUR C 29.2 0.74 C 29.7 0.71 C 29.6 0.72 D 37.0 0.72 C 30.2 0.74 D 46.4 0.77
Frontage Road Eastbound D 47.7 - D 47.7 - D 47.7 - D 45.0 - D 47.7 - E 59.7 -
Left D 48.3 0.44 D 48.3 0.44 D 48.3 0.44 D 451 0.36 D 48.3 0.44 E 59.3 0.40
Through D 43.2 0.01 D 43.3 0.01 D 43.2 0.01 D 40.8 0.01 D 43.2 0.01 D 54.0 0.04
Right D 47.1 0.38 D 47.2 0.38 D 47.1 0.38 D 45.0 0.36 D 47.1 0.38 E 60.6 0.45
Huliko'a Drive Westbound D 54.6 - D 54.7 - D 51.6 - D 46.6 - D 51.6 - E 61.5 -
Left E 59.0 0.72 E 59.3 0.72 D 54.8 0.64 D 48.6 0.52 D 54.8 0.64 E 64.6 0.58
Through D 43.3 0.01 D 43.3 0.01 D 43.3 0.04 D 41.2 0.04 D 43.3 0.01 D 54.1 0.05
Right D 46.5 0.33 D 46.5 0.33 D 46.5 0.33 D 43.9 0.26 D 46.5 0.33 E 57.5 0.29
Queen Ka'ahumanu Hwy NB C 25.0 - C 25.7 - C 26.4 - D 36.8 - C 27.7 - D 38.9 -
Left E 60.5 0.48 E 58.0 0.36 E 60.5 0.48 E 62.7 0.55 E 57.4 0.26 E 72.2 0.55
Through C 24.1 0.75 C 24.1 0.75 C 25.7 0.79 C 34.5 0.85 C 27.2 0.82 C 34.8 0.85
Right B 14.4 0.19 B 14.4 0.19 B 14.2 0.17 B 18.5 0.18 B 14.2 0.17 B 17.2 0.16
Queen Ka'ahumanu Hwy SB C 25.3 - C 26.0 - C 26.1 - C 34.2 - C 26.1 - D 50.7 -
Left E 73.2 0.72 E 74.9 0.74 E 73.2 0.72 E 67.4 0.63 E 73.2 0.72 F 98.3 0.77
Through C 20.5 0.62 C 21.3 0.65 C 21.9 0.68 C 314 0.80 C 21.9 0.68 D 47.2 0.89
Right B 13.2 0.05 B 13.2 0.05 B 13.2 0.05 B 17.2 0.05 B 13.2 0.05 C 229 0.05
2006 2015 2020 2029
EXISTING AMBIENT TOTAL® AMBIENT TOTAL® AMBIENT! TOTAL?
APPROACH & MOVEMENTS| LOS | Delay VIC |[LOS | Delay VIC |[LOS | Delay VIC [LOS | Delay VIC |[LOS | Delay VIC |[LOS | Delay VIC |[LOS | Delay Vv/C
PM PEAK HOUR D 45.3 0.80 D 43.6 0.77 D 41.6 0.78 D 50.3 0.79 D 36.1 0.73 D 45.7 0.85
Frontage Road Eastbound D 53.4 - D 53.5 - D 51.3 - E 63.7 - D 45.5 - E 75.9 -
Left D 53.6 0.27 D 53.3 0.28 D 51.6 0.28 E 64.3 0.29 D 46.1 0.27 F 105.0 0.74
Through D 49.7 0.01 D 49.4 0.01 D 47.8 0.01 E 59.7 0.01 D 42.7 0.01 F 86.5 0.17
Right D 53.2 0.24 D 53.7 0.31 D 51.1 0.25 E 63.2 0.23 D 44.8 0.17 D 52.2 0.29
Huliko'a Drive Westbound E 67.6 - E 67.7 - E 61.8 - E 75.6 - D 54.2 - E 77.0 -
Left E 74.2 0.79 E 75.6 0.81 E 66.9 0.74 F 82.1 0.75 E 58.1 0.69 F 82.0 0.62
Through D 49.8 0.01 D 49.8 0.03 D 47.8 0.01 E 60.3 0.05 D 42.7 0.01 E 78.9 0.18
Right E 55.7 0.39 E 55.3 0.40 D 53.2 0.38 E 65.1 0.33 D 46.7 0.31 E 66.5 0.42
Queen Ka'ahumanu Hwy NB D 35.1 - C 34.4 - D 35.8 - D 44.2 - C 324 - C 33.7 -
Left F 87.1 0.83 E 72.2 0.65 F 113 0.96 F 97.8 0.84 E 78.1 0.75 E 77.6 0.8
Through Cc 24.8 0.61 C 24 0.61 C 20.1 0.59 C 26.1 0.59 C 23.8 0.66 B 16.0 0.56
Right B 16.3 0.09 B 15.8 0.08 B 13.1 0.07 B 17.2 0.07 B 14.8 0.07 A 2.8 0.05
Queen Ka'ahumanu Hwy SB D 48.4 - D 44.9 - D 41.1 - D 49.2 - Cc 34.6 - D 47.4 -
Left F 84.7 0.50 F 83.7 0.53 F 100 0.71 F 99.3 0.56 E 77.8 0.55 F 97.6 0.67
Through D 48.8 0.84 D 44.9 0.83 D 40.0 0.8 D 48.6 0.84 C 33.9 0.79 D 47.6 0.9
Right C 30.8 0.24 C 27.9 0.23 C 25.6 0.23 C 28.4 0.19 C 20.6( 0.18 B 14.8 0.15

 with 2 left turn lanes on northbound approach

2 With 2 left turn lanes on westbound approach




LEVEL OF SERVICE ANALYSIS (SIGNALIZED)

TABLE 6

QUEEN KA'AHUMANU HIGHWAY AT HINA LANI STREET

2006 2015 2020 2029
EXISTING AMBIENT TOTAL AMBIENT! TOTAL! AMBIENT! TOTAL?

APPROACH & MOVEMENTS| LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay VIC [LOS | Delay \Y[e
AM PEAK HOUR C 27.5 0.75 D 36.9 0.92 D 36.9 0.93 C 33.2 1.04 D 38.4 1.06 D 35.5 1.09 C 30.9 1.07

Hina Lani St WB C 29.5 - D 38.6 - D 41.1 - D 46.1 - D 52.1 - D 47.4 - D 52.1 -
Left C 29.0 0.47 D 50.0 0.77 D 53.5 0.8 E 57.6 0.74 E 65.9 0.75 E 59.2 0.78 E 62.8 0.84
Right C 30.0 0.52 C 24.1 0.47 C 25.9 0.49 C 27.7 0.52 C 315 0.54 C 27.7 0.52 D 36.5 0.67

Queen Ka'ahumanu Hwy NB D 37.3 - D 41.2 - D 39.6 - D 36.6 - D 43.3 - D 40.7 - C 33.9 -
Through D 43.2 0.93 D 54.0 0.93 D 51.7 0.93 D 47.7 0.89 E 56.1 0.92 D 53.5 0.94 D 44.0 0.93
Right B 18.5 0.34 A 3.9 0.37 A 3.9 0.37 A 9.1 0.459 B 10.8 0.50 A 9.5 0.52 A 6.6 0.50

Queen Ka'ahumanu Hwy SB B 13.0 - C 31.1 - C 31.7 - C 21.8 - C 25.5 - C 21.8 - B 15.9 -
Left B 13.0 0.38 E 71.1 0.85 E 78.9 0.89 E 56.1 0.76 E 67.5 0.81 E 56.5 0.76 C 23.6 0.21
Through B 13.0 0.55 C 24.5 0.70 C 23.9 0.71 B 14.2 0.60 B 16.1 0.64 B 14.2 0.60 B 14.2 0.68

2006 2015 2020 2029
EXISTING AMBIENT TOTAL AMBIENT! TOTAL! AMBIENT! TOTAL?

APPROACH & MOVEMENTS| LOS | Delay VIC |LOS | Delay VIC |LOS | Delay VIC |LOS | Delay VIC |LOS | Delay VI/IC |LOS | Delay VIC |LOS | Delay VvIC
PM PEAK HOUR C 27.9 0.69 D 49.3 0.60 D 53.5 1.11 C 33.8 0.74 D 39.7 0.76 D 41.3 0.77 C 33.0 1.16

Hina Lani St WB D 42.6 - E 76.4 - E 75.1 - D 52.7 - D 54.6 - D 54.8 - E 60.8 -
Left D 441 0.74 F 100.8 1.04 F 100.8 1.04 E 67.2 0.83 E 72.1 0.85 E 70.9 0.87 E 66.5 0.72
Right D 40.8 0.66 C 22.7 0.36 C 23.3 0.39 C 25.2 0.41 C 25.6 0.46 C 26.3 0.46 D 52.7 0.72

Queen Ka'ahumanu Hwy NB C 33.6 - D 41.6 - D 49.7 - C 33.7 - D 46.2 - D 42.9 - C 30.3 -
Through D 36.8 0.82 E 59.7 0.92 E 70.5 0.98 D 44.0 0.83 E 60.2 0.96 E 56.4 0.95 D 41.4 0.87
Right C 28.8 0.64 A 6.2 0.52 A 6.2 0.52 B 15.0 0.65 B 17.7 0.67 B 16.2 0.69 A 4.8 0.56

Queen Ka'ahumanu Hwy SB B 11.9 - D 42.9 - D 46.0 - C 24.0 - C 25.2 - C 323 - C 21.8 -
Left B 11.3 0.36 F 107.3 0.98 F 118.6 1.02 E 65.2 0.88 E 68.8 0.89 F 92.8 0.99 C 31.1 0.34
Through B 12 0.60 C 30.8 0.77 C 324 0.80 B 11.1 0.55 B 115 0.59 B 11.2 0.55 B 18.6 0.67

! with 2 left turn lanes on westbound approach

2 with 2 southbound left turn lanes and 2 westbound left turn lanes




TABLE 7
LEVEL OF SERVICE ANALYSIS (UNSIGNALIZED)
QUEEN KA'AHUMANU HIGHWAY AT EXISTING (2006) INTERSECTIONS

AM PEAK HOUR

PM PEAK HOUR

LOS DELAY LOS DELAY
NELHA ACCESS RD INTERSECTION
NELHA Access Rd EB Approach D 34.9 D 35
EB RT C 17.6 B 14.4
EBLT F 64.2 E 47.3
Queen Ka'ahumanu Hwy |NB LT B 10.6 A 9.1
HULIKOA DRIVE INTERSECTION
Hulikoa Drive WB Approach F 107.3 F 104
WB RT C 21.1 C 19
WB LT F 237 F 161
Queen Ka'ahumanu Hwy |SBLT B 10.9 A 9.8




TABLE 8
LEVEL OF SERVICE ANALYSIS (ON-RAMP)

QUEEN KA'AHUMANU HIGHWAY AT

'‘O'OMA BEACHSIDE VILLAGE AND NELHA ACCESS ROADS

PEAK 2015 2020 2029
HOUR LOS \ DENSITY LOS DENSITY LOS DENSITY
At 'O'oma Beachside Village Access Road
AM B 17.3 B 17.9 B 19.5
PM C 23.2 C 24.1 C 25.8
At NELHA Access Road
AM B 16.9 B 17.3 B 19.2
PM C 23.3 C 24.2 C 26.3
Legend:

LOS = Level of Service for vehicles entering Queen Ka'ahumanu Highway
from access road
DENSITY = Passenger Cars/Mile/Lane

'‘O'OMA BEACHSIDE VILLAGE ACCESS ROAD

TABLE 9
LEVEL OF SERVICE ANALYSIS (HIGHWAY)

QUEEN KA'AHUMANU HIGHWAY SOUTHBOUND AT

| AM PEAK HOUR PM PEAK HOUR
2-LANE HIGHWAY ANALYSIS
LOS % PASS ATS LOS % PASS ATS
2006 E 91.4 46 E 91.1 47.2
Existing
LOS DENSITY VOLUME LOS DENSITY VOLUME
MULTI-LANE HIGHWAY ANALYSIS
2| Ambient B 14.24 783 C 21.26 1,169
& Total B 14.5 797 C 22.04 1,212
| Ambient B 14.24 783 C 21.46 1,180
I Total B 14.92 820 C 22.87 1,258
< Ambient B 15.02 826 C 22.61 1,243
I Total B 17.05 938 C 25.47 1,401
Legend:

LOS = Level of Service
% PASS = Percent Time Spent Following

ATS = Average Travel Speed (mi/hr)
DENSITY = Passenger Cars/Mile/Lane
VOLUME = Hourly Passenger Cars/Hour/Lane




Appendix A

Traffic Turning Movement Counts



TRAFFIC TURNING MOVEMENT COUNT

O'OMA TIAR

Queen K'aahumanu Highway/

HINA LANI STREET

«—

—>
To Kailua-Kona

L 5
—~ 6

LOCATION: Hina Lani Street To Waimea 3 4
DATE: September 14, 2006 b
TIME: 6:30a-8:30a / 11:00a-1:00p / 3:30p-5:30p 2 1
WEATHER: Clear 1 -
RECORDER: C. Darby QUEEN KA'AHUMANU HIGHWAY
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 TOTAL
6:30-6:45a 120 17 79 58 50 207 531
6:45-7:00a 130 35 68 72 90 177 572
7:00-7:15a 134 24 49 44 70 154 475
7:15-7:30a 162 42 64 53 86 147 554
7:30-7:45a 184 36 65 62 106 180 633
7:45-8:00a 171 34 88 82 72 133 580
8:00-8:15a 182 33 63 66 88 170 602
8:15-8:30a 186 35 61 74 82 156 594
6:30-8:30a 1269 256 537 511 644 1324 | 4541
7:30-8:30a 723 138 277 284 348 639 2409
PHF 0.98 0.86
11:00-11:15a 149 33 47 109 116 139 593
11:15-11:30a 173 49 59 97 126 138 642
11:30-11:45a 147 43 64 89 94 105 542
11:45-12:00n 174 45 65 107 121 124 636
12:00n-12:15p 130 31 58 91 113 133 556
12:15-12:30p 109 32 58 110 104 113 526
12:30-12:45p 144 28 58 85 123 147 585
12:45-1:00p 145 15 67 96 141 136 600
11:00a-1:00p 1171 276 476 784 938 1035 @ 4680
11:00a-12:00p 643 170 235 402 457 506 2413
3:30-3:45p 150 33 65 64 118 141 571
3:45-4:00p 193 60 90 89 138 155 725
4:00-4:15p 210 52 89 106 128 175 760
4:15-4:30p 95 31 36 42 61 79 344
4:30-4:45p 150 30 63 57 114 141 555
4:45-5:00p 137 36 63 82 119 146 583
5:00-5:15p 122 26 58 73 65 151 495
5:15-5:30p 80 14 84 50 63 110 401
3:30-5:30p 1137 282 548 563 806 1098 4434
3:30-4:30p 648 176 280 301 445 550 2400
PHF 0.79 0.82

Traffic accident from 5:15-5:30 pm, affected movements 1 & 6
Long traffic queues on movements 1 & 4 from 3:35 to 4:10 pm



TRAFFIC TURNING MOVEMENT COUNT

To Kailua-Kona

L 5
—~ 6

O'OMA TIAR
Queen Ka'ahumanu Highway/ KA'IMINANI DRIVE
LOCATION: Ka'iminani Drive To Waimea 3 4
DATE: September 12, 2006 b
TIME: 6:30a-8:30a / 11:00a-1:00p / 3:30p-5:30p 1 1
WEATHER: Clear 2 -
RECORDER: C. Darby, R. Miguel QUEEN KA'AHUMANU HIGHWAY
TIME MOVEMENT NUMBER
PERIOD 1 2 3 4 5 6 TOTAL
6:30-6:45a 7 54 92 86 29 184 452
6:45-7:00a 7 89 83 95 36 180 490
7:00-7:15a 13 92 84 114 37 181 521
7:15-7:30a 9 113 73 96 22 152 465
7:30-7:45a 6 124 46 130 26 162 494
7:45-8:00a 6 100 62 126 34 144 472
8:00-8:15a 7 129 37 89 37 135 434
8:15-8:30a 12 139 44 74 23 176 468
6:30-8:30a 67 840 521 810 244 1314 | 3796
6:45-7:45a 35 418 286 435 121 675 1970
PHF 0.87 0.91
11:00-11:15a 13 141 21 42 34 141 392
11:15-11:30a 16 147 27 39 35 117 381
11:30-11:45a 13 157 13 26 22 123 354
11:45-12:00n 12 124 20 35 33 143 367
12:00n-12:15p 26 154 16 39 37 141 413
12:15-12:30p 12 130 11 17 35 126 331
12:30-12:45p 9 130 25 32 32 125 353
12:45-1:00p 29 136 17 28 41 143 394
11:00a-1:00p 130 1119 150 258 269 1059 | 2985
11:15a-12:15p 67 582 76 139 127 524 1515
3:30-3:45p 49 133 15 33 59 122 411
3:45-4:00p 102 171 13 21 69 128 504
4:00-4:15p 99 197 10 21 70 101 498
4:15-4:30p 64 153 19 23 73 115 447
4:30-4:45p 48 155 14 24 69 133 443
4:45-5:00p 44 115 13 25 80 134 411
5:00-5:15p 52 147 13 17 72 122 423
5:15-5:30p 51 117 12 33 92 134 439
3:30-5:30p 509 1188 109 197 584 989 3576
3:45-4:45p 313 676 56 89 281 477 1892
PHF 0.84 0.96




Appendix B

Signalized Intersection
Level of Service (LOS) Calculations
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Appendix C

Unsignalized Intersection
Level of Service (LOS) Calculations
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Appendix D

On-Ramp
Level of Service (LOS) Calculations
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