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INTRODUCTION
A. Purpose of Study

The purpose of this study is to identify and assess the traffic impacts resulting
from the proposed Kihei High School in Kihei on the island of Maui. High school
students who reside in Kihei currently attend Maui High School in Kahului or
Baldwin High School in Wailuku. The proposed school will allow these and future
high school students from Kihei to attend a school within their region.
B. Scope of Study

This report presents the findings and conclusions of the tratfic study, the scope

of which includes:

1. Description of the proposed project.

2. Evaluation of existing roadway and traffic operations in the vicinity.

3. Analysis of future roadway and traffic conditions without the proposed
project.

4. Analysis and development of trip generation characteristics for the proposed
project.

5. Superimposing site-generated traffic over future traffic conditions.

6. The identification and analysis of traffic impacts resuiting from the proposed
praject.

7. Recommendations of improvements, if appropriate, that would mitigate the
traffic impacts resulting from the proposed project.

PROJECT DESCRIPTION

A. Location

The Kihei High School will be located on an over 70-acre site adjacent to
Piilani Highway in Kihei on the island of Maui (see Figure 1). The proposed project
site is further identified as Tax Map Keys (TMKs): 2-2-002: 15 (por) and 54 (por).
The site is bounded by Piilani Highway to the west and agricultural lands to the north,
east, and south. Vehicular access to the proposed school will be provided via a new

access roadway off Piilani Highway at the intersection with Kulanihakoi Street.

I-’age 1
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Islandt.)lf"* .
B. Project Characteristics Maui

The State of Hawaii Department of Education (DOE) has plans o construct a

new high school in Kihei adjacent to Piilani Highway. The proposed high school will
include the following:

Classrooms

Library

Auditorium

Cafeteria

Administration building
Industrial arts building
ROTC facility

PE and athletic buildings
Gymnasium

Swimming pool i : | | 4 ool |
Football/track stadium ; R e | B
Tennis courts 1 i o |

Grassed playficlds

Track and field appurtenances
Softball and baseball fields
Parking areas

® & & & & & & & B B 8 8

Access to the new high school will be provided via a new access roadway off Piilani
Highway at the intersection with Kulanihakoi Street. The majority of the facilities at
the high school are expected to be completed when the school opens in the Year 20135,

The school is initially expected to accommodate approximately 800 students with a

full enrollment of 1,650 students expected by the Year 2025. Figure 2 shows the

proposed project site plan.
IIl.  EXISTING TRAFFIC CONDITIONS
A.  Area Roadway System ' d T _J_ + / %,
In the vicinity of the project, Piilani Highway is a predominantly four-lane, T T T I T .

two-way roadway generally oriented in the north-south direction that provides access

through Kihei. North of the project site, Piilani Highway intersects Kaonoulu Street.

Al this unsignalized T-intersection, the northbound approach of the highway has an

KIHEI HIGH SCHOOL

through lanes and an exclusive right-turn lane. Kaonoulu Street is generally oriented FIGURE

wcllz)::r%%KAATNIIg}O PROJECT SITE PLAN 2

exclusive left-turn lane and two through lanes while the southbound approach has two ﬂ.
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in the east-west direction and serves as a connector roadway between South Kihei
Road and Piilani Highway. At the intersection with Piilani Highway, the Kaonoulu
Street approach has two stop-controlled lanes that serve left-turn and right-turn traffic
movements. In addition, a refuge lane is provided within the median along the
highway to assist vehicles turning left from Kaonoulu Street.

South of the intersection with Kaonoulu Street, Piilani Highway intersects
Kulanihakoi Street. At this unsignalized T-intersection, the northbound approach of
the highway has an exclusive left-turn lane and two through lanes while the
southbound approach has two through lanes and an exclusive right-tun lane.
Kulanihakoi Street is generally oriented in the east-west direction and serves as a
connector roadway between South Kihei Road and Piilani Highway. At the
intersection with Piilani Highway, the Kulanihakoi Street approach has two stop-
controlled lanes that serve left-turn and right-turn traffic movements. In addition, a
refuge lane is provided within the median along the highway to assist vehicles turning
left from Kulanihakoi Street.

Further south, Piilani Highway intersects E. Waipuilani Road. At this
unsignalized T-intersection, the northbound approach of the highway has two through
lanes while the southbound approach has two through lanes and an exclusive right-
turn lane. E. Waipuilani Road is generally oriented in the east-west direction and
serves as a connector roadway between South Kihei Road and Piilani Highway. At
the intersection with Piilani Highway, the E. Waipuilani Road approach has one stop-
controlled lane that serves right-turn traffic movements only.

At the southern end of the study area, Piilani Highway intersects Piikea
Avenue. At this signalized intersection, the northbound approach of the highway has
an exclusive lefi-turn lane and two through lanes while the southbound approach has
two through lanes and an exclusive right-turn lane. Piikea Avenue is generally
oriented in the east-west direction and serves as a connector roadway between South
Kihei Road and Piilani Highway. At the intersection with Piilani Highway, the Piikea

Avenue approach has exclusive left-turn and right-tumn lanes.

Traffic Impact Report for Kihei High School
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West of the intersection with Piilani Highway, Kulanihakoi Street intersects
South Kihei Road. At this unsignalized T-intersection, the Kulanihakoi Street
approach has two stop-controlled lanes that serve left-turn and right-turn traffic
movements. South Kihei Road runs parallel to Piilani Highway and serves as an
alternate north-south route through Kihei. At the intersection with Kulanihakoi
Street, the northbound approach of South Kihei Road has a shared through and right-
turn lane while the southbound approach has an exclusive left-turn lane and one
through lane.
B. Traffic Volumes and Conditions
1. General
a. Field Investigation
Field investigations were conducted on January 26-27, 2011,
and consisted of manual turning movement count surveys in the
project vicinity. The manual turning movement count surveys were
conducted between the morning peak hours of 6:00 AM and 9:00 AM,
and the afternoon peak hours of 3:00 PM and 6:00 PM at the following
intersections:
» Piilani Highway and Kacnoulu Street
« Piilani Highway and Kulanihakoi Street
« Piilani Highway and E. Waipuilani Road
« Piilani Highway and Piikea Avenue
« Kulanihakoi Street and South Kihei Road
Appendix A includes the existing traffic count data.
b. Capacity Analysis Methodology
The highway capacity analysis performed in this study is based
upon procedures presented in the “Highway Capacity Manual”,
Transportation Research Board, 2000, and the “Synchro™ software,
developed by Trafficware. The analysis is based on the concept of
Level of Service (LOS).
LLOS is a quantitative and qualitative assessment of traffic

operations. Levels of Service are defined by LOS “A” through “F";
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LOS “A” representing ideal or free-flow traffic operating conditions
and LOS “F” unacceptable or potentially congested traffic operating

conditions.

—3905 1

“Volume-to-Capacity” (v/c) ratio is another measure indicating

the relative traffic demand to the road carrying capacity. A v/c ratio of

one (1.00) indicates that the roadway is operating at or near capacity.

A vic ratio of greater than 1.00 indicates that the traffic demand

exceeds the road’s carrying capacity. The LOS definitions are
included in Appendix B.

2 Existing Peak Hour Traffic
a. General

Figures 3 and 4 show the existing AM and PM peak hour

— G6ZL

traffic volumes and operating traffic conditions. The AM peak hour of
traffic generally occurs between the hours of 7:15 AM and 8:15 AM
while the PM peak hour of traffic generally occurs between the hours
of 3:45 PM and 4:45 PM. The analysis is based on these peak hour
time periods for each intersection to identify the traffic impacts
resulting from the proposed project. LOS calculations are included in
Appendix C.

b. Piilani Highway and Kaonoulu Street

Old4vHL 40 HNOH Hv3d WY ONILSIX3
00HOS HOIH ITHM

At the intersection with Kaonoulu Street, Piilani Highway

carries 1,367 vehicles northbound and 1,474 vehicles southbound
during the AM peak hour of traffic. During the PM peak period, traffic
volumes are higher with 1,593 vehicles traveling northbound and

1,654 vehicles traveling southbound. The critical movement on the

highway approaches of the intersection is the northbound left-tumn

traffic movement which operates at LOS “C” during both peak periods.
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The Kaonoulu Street approach of the intersection carries 237

vehicles and 129 vehicles eastbound during the AM and PM peak

wsnan
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LOS “C” during both peak periods. Traffic queues periodically
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formed on this approach with the average queue lengths of 2-3 vehicles

observed during both peak periods.
c. Piilani Highway and Kulanihakoi Street
At the intersection with Kulanihakoi Street, Piilani Highway

carries 1,344 vehicles northbound and 1,667 vehicles southbound
during the AM peak hour of traffic. During the PM peak period, the

overall traffic volume is higher with 1,633 vehicles traveling

northbound and 1,654 vehicles traveling southbound. The critical

movement on the highway approaches of the intersection is the
northbound left-turn traffic movement which operates at LOS “C"
during both peak periods.

The Kulanihakoi Street approach of the intersection carries 207
vehicles and 121 vehicles eastbound during the AM and PM peak
periods, respectively. The left-turn traffic movement on this approach
operates at LOS “C” during both peak periods while the right-turn
traffic movement operates at LOS “C™ and LOS “B” during the AM
and PM peak periods, respectively. Traffic queues periodically formed

on this approach with the average queue lengths of 2-4 vehicles
observed during both peak periods.
d. Piilani Highway and E. Waipuilani Road

At the intersection with E. Waipuilani Road, Piilani Highway
carries 1,344 vehicles northbound and 1,755 vehicles southbound
during the AM peak hour of traffic. During the PM peak period, the

overall traffic volume is higher with 1,633 vehicles traveling

northbound and 1,642 vehicles traveling southbound.

aN3a3
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The E. Waipuilani Road approach of the intersection carries 23
vehicles and 32 vehicles eastbound during the AM and PM peak
periods, respectively. This approach operates at LOS “B” during both
peak periods.

e Piilani Highway and Piikea Avenue

At the intersection with Piikea Avenue, Piilani Highway carries
1,277 vehicles northbound and 1,697 vehicles southbound. During the
PM peak period, the overall traffic volume is higher with 1,596
vehicles traveling northbound and 1,574 vehicles traveling
southbound. The critical movements on the highway approaches of the
intersection are the northbound left-turn traffic movement which
operates at LOS “D” during both peak periods and the southbound
through traffic movement which operates at LOS “C” during both peak
periods. Traffic queues periodically formed on the highway
approaches of the intersection with the most significant queuing
occurring during the PM peak periods. During this period, average
queue lengths of 7-9 vehicles were observed on both approaches.
These queues were observed to clear the intersection after each traffic
signal cycle change.

The Piikea Avenue approach of the intersection carries 427
vehicles and 547 vehicles eastbound during the AM and PM peak
periods, respectively. The left-turn traffic movement on this approach
operates at LOS “D” during both peak periods while the right-turn
traffic movement operates at LOS “D” and LOS “C” during the AM
and PM peak periods, respectively. Traffic queues periodically formed
on the Piikea Avenue approach of the intersection with average queue
lengths of 7-9 vehicles observed during both peak periods.
Occasionally, queues extended through the upstream intersection with
the Piilani Village Shopping Center, but most of these queues were

observed to clear the intersection after each traffic signal cycle change.

f., Kulanihakoi Street and South Kihei Road

Al the intersection with South Kihei Road, the Kulanihakoi
Street approach of the intersection carries 103 vehicles and 83 vehicles
westbound during the AM and PM peak periods, respectively. The
critical movement on the Kulanih
traffic movement which operates at LOS “C” during both peak periods.

koi Street approach is the left-turn

The South Kihei Road approaches of the intersection carry
467vehicles northbound and 342 vehicles southbound during the AM
peak hour of traffic. During the PM peak period, traffic volumes are
higher with 611 vehicles traveling northbound and 470 vehicles
traveling southbound. The critical movement on the South Kihei Road
approaches of the intersection is the southbound left-turn traffic

movement which operates at LOS “A” during both peak periods.

1IV. PROJECTED TRAFFIC CONDITIONS

A.

Site-Generated Traffic
1. Trip Generation Methodology

The trip generation methodology used in this study is based upon
generally accepted techniques developed by the Institute of Transportation
Engineers (ITE) and published in “Trip Generation, 8" Edition,” 2008. The
ITE trip generation rates are developed empirically by correlating the vehicle
trip generation data with various land use characteristics such as the number of
vehicle trips generated per student. As previously stated, high school students
from Kihei currently attend high schools in Kahului and Wailuku and these
students are expected to transfer to the new high school once it is opened. As
provided by the Department of Education (DOE), there are currently 704
students from Kihei attending high schools in other regions. Table 1
summarizes the project site trip generation characteristics applied to the AM
and PM peak hours of traffic to measure the impact resulting from the

proposed Kihei High School.
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Table 1: Peak Hour Trip Generation

YEAR 2015

HIGH SCHOOL (EXISTING STUDENTS)

INDEPENDENT VARIABLE: Students = 704 (Existing)
PROJECTED TRIP ENDS

AM PEAK ENTER 201
EXIT 95

TOTAL 296

PM PEAK ENTER 43
EXIT 49

TOTAL 92

HIGH SCHOOL (NEW STUDENTS)

INDEPENDENT VARIABLE: Students = 96 (New)
PROJECTED TRIP ENDS
AM PEAK ENTER 27
EXIT 13
TOTAL 40
PM PEAK ENTER 6
EXIT 6
TOTAL 12
YEAR 2015 SUBTOTAL
INDEPENDENT VARIABLE: Students = 800
PROJECTED TRIP ENDS
° AM PEAK ENTER 228
EXIT 108
TOTAL 336
PM FEAK ENTER 49
EXIT 55
TOTAL 104
YEAR 2025
HIGH SCHOOL (NEW STUDENTS)
INDEPENDENT VARIABLE: Students = 850 (New)
AM PEAK ENTER 243
EXIT 114
TOTAL 357
PM PEAK ENTER 52
EXIT 59
TOTAL 111

Page 13
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Table 1: Peak Hour Trip Generation (Cont’d)

TOTALS (EXISTING AND NEW STUDENTS)
PROJECTED TRIP ENDS

AM PEAK ENTER 471
EXIT 222

TOTAL 693

PM PEAK ENTER 101
EXIT 114

TOTAL 215

2. Trip Distribution
Figures 5 to 8 show the distribution of site-generated vehicular trips at
the study intersections during the Year 2015 and Year 2025 AM and PM peak
periods. Access to Kihei High School will be provided via new access road
off Piilani Highway at the intersection with Kulanihakoi Street. High School
students from Kihei currently attending other schools in Kahului and Wailuku
are assumed to already be utilizing Piilani Highway to travel o/from Kihei.
As such, trips associated with existing students were reassigned from Piilani
Highway to the new high school access. The directional distribution of
existing and new trips to/from the high schiool was based upon the relative
distribution of households within the Kihei and Wailea areas and the available
routes to/from the new school.
B. Through Traffic Forecasting Methodology
Historical traffic count data obtained from the State Department of
Transportation (SDOT), Highway Division survey stations in the vicinity of the
project site indicates traffic volumes have remained relatively stable and, as such, an
annual traffic growth rate of approximately 1.0% per year was conservatively
assumed along Piilani Highway and South Kihei Road in the project vicinity. Using
2011 as the Base Year, growth factors of 1.04 and 1.14 were applied to the existing
through traffic demands along those roadways to achieve the projected Year 2015 and

Year 2025, respectively traffic demands.
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C.

Other Considerations
1. Kihei Mauka

The agricultural lands surrounding the project site for the proposed
high school are owned by Kaonoulu Ranch and Haleakala Ranch. The
ranches have future plans to develop these lands (currently referred to as
“Kihei Mauka™) that will include residential, commercial, and industrial uses.
The project development plan and implementation schedule for this project are
not known at this time and, as such, the Kihei Mauka development is not
incorporated into projected conditions. It should be noted that the ranches
plans currently include connection to the access roadway for the high school.
However, once the details of the Kihei Mauka development are known, the
ranches should be undertaking a traffic study to assess the development’s
impact on the surrounding roadways.
2. Piilani Promenade and Maui Outlets Center

The Piilani Promenade and Maui Outlets Center will be located
adjacent to Piilani Highway north of the proposed Kihei High School. The
two projects are expected to include over 703,000 square feet of retail and
restaurant space and include the extension of Kaonoulu Street further east.
The project development plan and implementation schedule for these projects
are not known at this time and, as such, the Piilani Promenade and Maui
Outlets Center are not incorporated into projected conditions. It should be
noted once the project details are known, the project developers should be
undertaking traffic studies to assess the impact of the projects on the
surrounding roadways.
3. Maui Research and Tech Park

The existing Maui Research and Tech Park is located east of Piilani
Highway near the intersection with Lipoa Street. The proposed project entails
the expansion of the existing tech park, as well as, development of other
residential and commercial uses in the surrounding areas. The project

development plan and implementation schedule for this project are not known

at this time and, as such, the Maui Research and Tech Park expansion is not
incorporated into projected conditions. It should be noted once the project
details are known, the project developers should be undertaking traffic studies
Lo assess the impact of the projects on the surrounding roadways.
4. Honua’ula Development
The Honua'ula development will be located on an approximately 670
acre parcel near the end of Piilani Highway. The proposed development will
include a maximum of 1,400 residential units (mix of single- and multi-family
units), mixed use areas, two golf courses, and a variety of public and private
amenities. The project development plan and implementation schedule for
this development are not known at this time and, as such, the Honua'ula
development is not incorporated into projected conditions.
Year 2015 Total Traffic Volumes
1. Without Project
The projected Year 2015 peak hour traffic volumes and operating

conditions in the project vicinity without the proposed Kihei High School are
shown on Figures 9 and 10, and summarized in Table 2. The existing levels
of service are provided for comparison purposes. LOS calculations are
included in Appendix D.

Table 2: Existing and Projected Year 2015 (Without Project) LOS

Traffic Operating Conditions
Intersection Critical Traffic AM PM

Movement/ Exist | Year | Exist | Year

Apgroach 2015 2015

w/out w/out

Proj Proj |

Piilani Hwy/ Eastbound LT C C D D
Kaonoulu St RT C c C C
Northbound | LT C C C (e
Piilani Hwy/ Eastbound LT D D D D
Kulanihakoi St RT C C B C
Northbound | LT C C C =
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Traffic Impact Report for Kihei High School

Table 2: Existing and Projected Year 2015 (Without Project) LOS
Traffic Operating Conditions (Cont’d)

Intersection Critical Traffic AM PM
Movement/ Exist | Year | Exist | Year
Approack 2015 2015 _,
wlout wlout g”’
Proj Proj ' H
Piilani Hwy/ Eastbound RT B B B B |
E. Waipuilani Rd :
Piilani Hwy/ Eastbound | LT D D D D ‘L?,g !
Piikea Ave RT D D c b g J,lkf,
Northbound LT D D D D
Southbound | TH C C C C >
Kulanihakoi St/ Westhound LT C (24 C C ?
South KiheiRd g0 ihhound | LT | B B A | A g

Under Year 2015 without project conditions, traffic operations in the

project vicinity are expected to deteriorate slightly from existing conditions

due to ambient growth in traffic along the surrounding roadways. The

TO0HIS HOIH FHIM

eastbound right-turn traffic movement at the intersection of Piilani Highway
and Kulanihakoi Street is expected to deteriorate from LOS “B” to LOS “C”
during the PM peak period while the eastbound right-turn traffic movement at
the intersection of Piilani Highway and Piikea Avenue is expected to
deteriorate from LOS “C” to LOS “D” during the PM peak period. The

remaining critical movements at these intersections, as well as, the other study

123rodd HLIM D144vHL 40 HNOH Mv3d WY GL0Z HV3IA

intersections are expected to continue operating at levels of service similar to
existing conditions.
2, With Project

The Year 2015 cumulative peak hour traffic conditions with the

06

proposed Kihei High School are shown in Figures 11 and 12, and summarized
in Table 3. The cumulative volumes consist of site-generated traffic

superimposed over Year 2015 projected traffic demands. Due to the

39vSN 3NV @_

anticipated increases in traffic at the intersection of Piilani Highway and
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Traffic Impact Report for Kihei High School

Kulanihakoi Street due to ambient growth in traffic and the inclusion of the

proposed access for the Kihei High School, a Traffic Signal Warrant Study

was undertaken for that intersection (see Appendix E) to determine if a traffic

signal system was warranted. Based on existing and projected traffic volumes,

the study recommends the installation of a traffic signal system at that

intersection. As such, a traffic signal system is assumed to be installed in

conjunction with the Kihei High School project by the Year 2015, The

projected Year 2015 (Without Project) operating conditions are provided for

comparison purposes. LOS calculations are included in Appendix F.
Table 3: Projected Year 2015 (Without and With Project) LOS

Traffic Operating Conditions

Intersection Critical Traffic AM PM
Movcmn]:! Year | Year | Year | Year
Approad 2015 | 2015 | 2015 | 2015
wiout w/ | wlout | w/
Proj | Proj | Proj | Proj
Piilani Hwy/ Eastbound LT C e D D
Kaonoulu St RT ° C c c
Northbound LT C {52 C G
Piilani Hwy/ Eastbound LT D D D D
Kulanihakoi St* TH - -
RT & D C D
Westbound | LT-TH D - D
RT - D - D
Northbound LT C D C D
TH - B - A
Southbound LT - D - D
TH - B - B
Piilani Hwy/ Eastbound RT B B B B
E. Waipuilani Rd
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Table 3: Projected Year 2015 (Without and With Project) LOS

Traffic Impact Report for Kihei High School

E. Year 2025 Total Traffic Volumes

Traffic Operating Conditions (Cont’d)

Intersection Critical Traffic AM PM
Movement/ Year | Year | Year | Year
Approach 2015 | 2015 | 2015 | 2015
wiout | w/ | wlout | w/
Proj | Proj | Proj | Proj
Piilani Hwy/ Eastbound LT D D D D
Piikea Ave RT D D D D
Northbound LT D D D D
Southbound | TH C c C Q2
Kulanihakoi St/ Westbound LT C C C C
South KiheiRd 750 mbound | LT B B | A | B

*Traffic signal system installed in conjunction with the proposed high school.

Under Year 2015 with project conditions, traffic operations in the
project vicinity are generally expected to remain similar to without project
conditions despite the addition of site-generated vehicles to the surrounding
roadways. Along Piilani Highway, the critical movements at the intersection
with Kaonoulu Street are expected to continue operating at LOS “C” or better
during the AM peak period and LOS “D” or better during the PM peak period
while those at the intersection and Piikea Avenue are expected to continue
operating at LOS “D™ during both peak periods. Al the intersection of the
highway with E. Waipuilani Road, the eastbound approach is expected to
continue operating at LOS “B” during both peak periods while the critical
movements at the intersection of Kulanihakoi Street and South Kihei Road
area expected to continue operating at LOS “C” or better during both peak
periods. At the intersection of Piilani Highway and Kulanihakoi Street, the
critical movements are expected to operate at LOS “D” or better during both
peak periods primarily due to the installation of a traffic signal system at that

intersection.
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The Year 2025 cumulative peak hour traffic conditions with the proposed

Kihei High School are shown in Figures 13 and 14, and summarized in Table 4. The

cumulative volumes consist of site-generated traffic superimposed over Year 2025

projected traffic demands. The projected Year 2015 (With Project) operating

conditions are provided for comparison purposes. LOS calculations are included in

Appendix G.
Table 4: Projected Year 2015 (With Project) and Year 2025 (With Project) LOS
Traffic Operating Conditions
Intersection Critical Traffic AM PM
Movement/ Approach [~y0 T yeor Year | Year
2015 | 2025 | 2015 | 2025
w/ w/ w/ w/
Proj | Proj | Proj | Proj |
Piilani Hwy/ Eastbound LT C D D B
Kaonoulu St RT c c C
Northbound LT C C C D
Piilani Hwy/ Eastbound | LT-TH D D D D
Kulanihakoi St* RT D D D D
Westbound | LT-TH D E D E
RT D D D D
Northbound LT D E D E
TH B C A A
Southbound LT D E D E
TH B C B B
Piilani Hwy/ Eastbound RT B C B B
E. Waipuilani Rd
Piilani Hwy/ Eastbound LT D E D E
Piikea Ave RT D D D D
Northbound LT D E D E
Southbound TH {1 C C c
*Traffic signal system installed in with the proposed high school.
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Table 4: Projected Year 2015 (With Project) and Year 2025 (With Project) LOS
Traffic Operating Conditions (Cont’d)

Intersection Critical Traffic AM PM
Movement/ Approach Year | Year | Year | Year
2015 | 2025 | 2015 | 2025
wi w/ wi w/
Proj | Proj | Proj | Proj
Kulanihakoi St/ Westbound LT C C C C
o filet 1l Southbound | LT B | B | B | B

Under Year 2025 with project conditions, traffic operations in the project
vicinity are expected to deteriorate slightly from Year 2015 with project conditions
primarily due to ambient growth in traffic along the surrounding roadways. Along
Piilani Highway, the critical movements at the intersection with Kaonoulu Street are
expected to operate at LOS “D” or better during the AM peak period and LOS “E” or
better during the PM peak period while those at the intersections with Kulanihakoi
Street and Piikei Avenue are expected to operate at LOS “E” or better during both
peak periods. At the intersection of the highway with E. Waipuilani Road, the
eastbound approach is expected to operate at LOS “C” and LOS “B” during the AM
and PM peak periods, respectively. Along South Kihei Road, the critical movements
at the intersection with Kulanihakoi Street are expected to operate at LOS “C” or
better during both peak periods.

RECOMMENDATIONS

Based on the analysis of the traffic data, the following are the recommendations of

this study to be implemented prior to the opening of Kihei High School in the Year 2015:

L.

Maintain sufficient sight distance for motorists to safely enter and exit all project
roadways.

Provide adequate on-site loading and off-loading service areas and prohibit off-site
loading operations.

Provide adequate turn-around area for service, delivery, and refuse collection vehicles
to maneuver on the project site to avoid vehicle-reversing maneuvers onto public
roadways.
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Provide sufficient turning radii at all project roadways to avoid or minimize vehicle
encroachments to oncoming traffic lanes.

Provide an exclusive right-turn lane and shared lefi-turn and through lane on the
access road approach from the high school at the intersection with Piilani Highway.
The layout and dimension of these lanes should be determined during the design
phase of the project.

Provide a channelized northbound deceleration lane along Piilani Highway at the
intersection with the access road for the high school. The layout and dimension of
these lanes should be determined during the design phase of the project.

Provide a channelized northbound acceleration lane along Piilani Highway at the
intersection with the access road for the high school. The layout and dimension of
these lanes should be determined during the design phase of the project.

Provide an exclusive southbound left-turn lane along Piilani Highway at the
intersection with the access road for the high school. The layout and dimension of
these lanes should be determined during the design phase of the project.

Provide two eastbound departure lanes along the access road for the high school from
the intersection with Piilani Highway. The layout and dimension of these lanes
should be determined during the design phase of the project.

Modify the eastbound approach of Kulanihakoi Street at the intersection with Piilani
Highway and the access road for the high school to provide an exclusive right-turn
lane and a shared left-turn and through lane. The layout and dimension of these lanes
should be determined during the design phase of the project.

Install at traffic signal system at the intersection of Piilani Highway with Kulanihakoi
Street and the access road for the high school. The layout, phasing, and timing of this
signal system should be determined during the design phase of the project.

Prepare a Traffic Management Plan for the high school to minimize the impact of
school related vehicles on the surrounding roadways. This plan should address daily
school and special event traffic.

Consider preparing Traffic Assessment Reports periodically (every 5 years at a
minimum) once the high school is opened to verify projected traffic conditions in the
vicinity and assess the effectiveness of traffic management strategies implemented by
the high school.
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VI. CONCLUSION

High school students that reside in Kihei currently have to attend Maui High School
in Kahului or Baldwin High School in Wailuku. The proposed Kihei High School will allow
these students to attend a high school in their district. The proposed high school will include
classrooms, support facilities, and athletic facilities to support an initial enrollment of 800
students with an ultimate enrollment of 1,650 students expected within 10 years. With the
development of the proposed high school, traffic operations upon opening are expected to
remain similar to without project conditions primarily due to the provision of turning lanes
and a traffic signal system at the intersection of Piilani Highway with Kulanihakoi Street and
the access road for the high school. By the Year 2025, traffic operations in the vicinity are
expected to deteriorate slightly primarily due to ambient growth in traffic along the
surrounding roadways. As such, the preparation of a Traffic Management Plan for the high
school is recommended to minimize the impact of school related traffic on the surrounding

roadways.
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Total 0 1805 103 o 1708 0 0 o 0 0 0 2212 0 0 @222 0 0 a3 0 33| 3053
04:00 PM 0 30 28 0 388 0 0 0 0 0 0 587 0 o 567 0 0 15 0 15 990
04:15 PM 0 357 18 il a7s 0 0 0 0 0 0 481 0 0 481 0 0 T 0 7 863
04:30 PM 0 3B 30 0 398 0 0 0 0 0 0 48 0 0 481 0 0 3 0 3 882
04:45 PM 0 374 37 i 411 0 0 0 0 0 0 397 i 0 307 0 0 8 0 6 814
Total 0 1458 113 0 1572 (] o 0 [ 0 0 1946 0 0 1946 [ 0o al 0 31| 3549
05:00 PM 0 3% 38 0 432 0 0 oo 0 o 383 0 0 383 0 0 5 0 5 820
05:15 PM 0 3% 28 0 423 0 0 0 0 0 0 348 0 0 348 0 o 10 0 10 781
05:30 PM o a1 33 0 354 0 0 0 0 0 0 397 0 0 397 0 0 3 0 3 754
05:45 PM 0 33 32 0 395 0 0 0 0 0 il 0 0 0 0 0 0o 15 0 15 410
Total 0 1475 129 0 1604 0 0 0 0 0 0 1128 0 [ TP 0 0 3 0 33| 2765
Grand Total 0 5840 448 0 6388 0 0 0 0 0 0 7842 o 0 7Bz i o 130 0 130 14360
Appreh % o 93 7 0 0 i 0 0 0 100 0 0 0 0 100 0
Total % 0 414 31 0 445 0 0 0 0 0 0D 5485 0 0 546 0 0 08 0 0.8
Piilani Highway E. Waipuilani Road Pillani Highway E. Waipuilani Road
| hbound Westbound Northbound astbound i
| 5 App. | Agp. | ] App. | | | App. Int.
SwnTime| Let| Thu| Right| Peas| PP LaﬂL T | Figh Pm_l_ LA | Thu| Right| Peds| O%| Lon| Th| Righi| Peds| rePil WL
Peak Hour for Entire Intersection Begins at 02:30 PM
02:30 PM 0 9383 27 0 390 0 0 0 0 0 0 697 0 0 697 0 0o 14 [ 4 1101
02:45 PM 0 389 34 0 403 0 0 0 0 0 0o 93t 0 0 931 0 0 7 0 7| 1341
03:00 PM o 422 29 o 481 o o (] o o (] B55 o o B85 a 1) [} o B I 1112
03:15 PM 0 385 23 0 408 0 0 0 0 0 0 515 0 0 515 i 0 9 0 9 932
Total Volume 0 588 113 0 T8s2 [ 0 0 0 ] 0 2798 0 0 2198 0 0 36 [ 36| 4488
% App. Tolal 0 932 88 0 0 0 0 0 0 100 0 0 0 0 100 0 (.
PHF| 000 812 831 000 000___000___000 000 O00] 000 751 000 000  .751| 000 000 643 000 643 | B35
.
Wilson Okamoto Corporation
1907 S. Beretania Street Suite 400
Honolulu, Hi 96826
Counter:D4-5671, D4-5672 File Name : WaipiiAM
Counted By:JS, TT Site Code : 00000009
Weather:Clear Start Date : 1/27/2011
PageNo :1
Groups Printed- Unshifted
Fillani Hi P— E. Walpuitani Road
Southbound Westbound Eastbound S
| Start Time Left | Thru | Right Peds| App.Total| App.Total|  App. Total Left | Thu | Hight Peds | App. Tolal Tnt. Total |
06:00 AM 0 115 2 ] 117 ] 0 [ 0 [} 0 4 121
06:15 AM 0 170 2 0 172 0 0 0 0 3 0 3 175
06:30 AM 0 173 5 0 178 0 0| 0 0 ) 0 6 184
06:45 AM 0 223 5 0 228 0 0 0 0 5 0 5 233
Total 0 881 14 0 685 0 ol 0 0 8 0 18 73
07:00 AM i 295 11 i 306 0 0 0 0 4 0 4 310
07:15 AM 0 427 21 0 448 0 0 0 0 7 0 7 455
07:30 AM 0 418 23 i 441 0 0 0 0 5 0 5 446
07:45 AM 0 390 21 i 411 0 0 0 0 1 0 1 412
Total 0 1530 76 0 1606 0 0 0 0 17 0 7 1623
08:00 AM o 347 16 o 363 1) (] a o 10 o 10 ara
08:15 AM 0 320 18 0 338 0 0 0 0 5 0 5 343
08:30 AM 0 259 9 il 268 0 0 0 0 15 0 15 283
08:45 AM 0 297 18 il 315 0 0 0 0 9 0 9 324
Total 0 1223 61 0 1284 0l 0 0 0 39 0 39 1323
Grand Total 0 3434 151 0 3585 0| 0 0 0 74 0 74 3659
Appreh % 0 958 42 0 | 0 0 100 0
Total % 0 939 41 0 g8 ol 0 0 0 2 0 2
| Pillani Fighway E. Waipuilani Foad
i Southbound Eastbound
L rt Tim, Thru] Left| Thru | Right | App. Tolal | Int. Total |
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM | 0 427 448 0 0 [ 455
- | o 418 441 o 0 o 448
o 380 a1 o o o 412
o 347 [V} ] [i] a3
o 1682 ] [1] o 1
il g . 0 0

| EST—




Wilson Okamoto Corporation

1907 S. Beretania Street Suite 400
Honelulu, Hi 96826

Counter:D4-3889, D4-5674 File Name : PiipiiPM £

Counted By:DF, BB Site Code : 00000010 £

Weather:Clear Start Date : 1/27/2011
PageNo :1

G Printed- Unshifted H

Pitani Highway W i Piilani Highway Piikea Avenue | 5
Southbound “"’d ou Morthbound Eastbound | i
Start Time Lefi| Thru| Fight| Peds| App. Tolal| App. Total|  Lefi] Thru| Fight| Peds| App. Tolal Left [ Thru| Right] Peds  Total | _Int. Total i
02:00 PM o 218 80 [} 208 ] 85 317 0 [] 362 83 ] 68 0 151 831
02115 PM o 279 103 0 382 0 80 342 0 0 402 82 0 69 0 151 935
0230 PM | o ass 99 o 424 0 88 315 0 0 383 88 0 79 0 167 | o74
02:45 PM | 0 282 106 0 388 0 85 327 0 o 412 a7 0 69 ] 156 956
Tolal | o 1104 388 o 1492 o] 2r8 1301 (1] (] 1578 340 (1] 285 ] 625 3606
03:00 PM 0 330 83 0 413 0| 51 332 0 0 363 55 0 70 0 125 921
03:15 PM 0 305 104 0 409 0 B4 358 0 0 422 78 0 75 0 151 982 i
03:30 PM [ 1] S0 0 411 0 58 355 0 o 414 69 0 91 0 160 985 i
03:45 PM 0 209 96 0 305 0 82 316 i] 0 378 75 0 79 0 154 927
Total o 1285 73 0 1628 o] 23 1381 0 [ 1597 275 0 315 (] 500 3815 :
04:00 PM 0 268 a7 0 365 0| 55 54 0 0 409 60 o 76 0 136 910 ;
04:15 PM 0 308 79 0 367 0 68 349 0 0 a7 89 0 57 0 128 930
04:30 PM 0 279 88 0 367 0 48 336 o 0 384 65 0 65 0 130 881 i
04:45 PM (4] 284 94 1] ara a 55 232 1] 1] 287 58 1] &7 1] 125 780 ;
Total 0 1138 388 (] 1497 0] =22 iznt 1] o 1487 252 [ ] 517 B H
¥
05:00 PM o 240 75 [1] 315 0 46 326 1] [] arz 85 1] 78 0 133 820 i
05:15 PM 0 276 124 0 400 0 57 256 0 0 N3 70 0 74 0 144 857 £
05:30 PM 0 244 91 0 335 0 42 232 0 o 274 86 0 &3 0 129 738
05:45 PM 0 196 104 0 300 0 0 0 ] 0 0 80 0 86 0 126 426 i
Total 0 956 394 0 1350 o 1as 814 [i 0 s59| 251 0 261 0 532 2841 :
Grand Total o 1513 0 5967 o 85 4747 0 0 s63z| 1118 0 1148 0 2264 13863 ;
Apprch % 0 746 254 0 157 843 0 0 49.4 0 506 0
Total % o 321 108 0 43 0 64 342 0 o 406 81 0 83 0 16.3
| Pillani Highway | | Pillan| Highway | Pilkea Avenue
| und Westbound | Eastbound
L Start Time Left Thru Total Tolal|  Left]  Thru t]  App. Total Lefi|  Thru|  Right| App.Tolal| Ini. Tolal|
Peak Hour Analysis From 02:00 PM lo 05:45 PM - Peak 1of 1 :
Peak Hour for Entire Intersection Begins at 02:45 PM H
02:45 PM 0 282 106 388 ] 85 agr ] 412 1 0 69 156 956
03:00 PM 0 330 83 03 o 51 aa0 [ 383 55 0 70 125 821
0315 PM o a0a [1] B4 358 (1} az22 76 o 75 151 a8z
03:30 PM (4] 411 o 55 355 1] AL 85 1] a 160 a8s
Total Volume 0 1621 (1] 259 1372 [} 631 287 0 305 502 3844
% App. Toltal Q b e 15,9 84.1 0 48.5 0 515
HF | 000 981 000 T62 958 000 966 825 .000 838 925 976
§
Wilson Okamoto Corporation _
1907 S. Beretania Street Suite 400
Honolulu, Hi 96826 ) ) §
Counter:3889/5674 File Name : PiipilAM |
Counted By:DF and BB Site Code : 00000010
Weather:Clear Start Date : 1/27/2011
PageNo :1 H
i
H
Groups Printad- Unshittad H
Piilani Highway Westhoun Piilani Highway Pikea Avenue
Southbound Morthbound Eastbound H
i App. Tot Tefi | Thru] Fight|  Peds | App. Total Left| Thru| FRight| Peds | App. Total | int. Total] H
0 80 24 (] 104 81 0 0 85 20 0 13 0 33 222 i
0 164 27 1] 191 105 a (1] 118 26 o 5 o 3 an H
0 194 29 0 223 167 0 0 177 28 0 20 0 48 448
1] 210 45 0 255 213 1] 0 232 48 [1] 15 o 63 550
0 648 125 0 73 566 0 o B13 122 0 53 [} 175 1561 :
i
0 240 61 0 301 251 0 0 270 43 0 19 0 62 833
0 350 72 0 43 a4 0 0 34 67 0 22 o 89 854 i
0 365 98 0 463 270 0 0 303 66 0 40 0 106 872 i
o azg 79 o 407 249 0 o 282 89 0 30 0 119 | 808 i
0 1292 30 1] 1602 1084 0 0 1188 285 0 11 0 76 3167 :
] 310 &8 0 ars 220 0 0 257 72 0 4 0 113 748 :
o 285 J0 (1] 358 196 o (1] 230 68 Q 40 (1] 108 693 H
0 226 [ 0 201 218 0 0 268 62 0 33 0 95 654
0 238 76 0 314 208 0 i 251 62 il 40 0 102 B6T H
Total o 1069 E] 0 1338 842 [ 0 006 264 o 54 0 418 o762
Grand Total o 2909 714 0 an13 2492 0 0 20808 651 0o 318 0 969 7490
Appreh % o 808 192 0 88.7 0 0 67.2 0 328 0
Tolal % o 40 a5 o 496 333 o 0 s 87 0 42 0 129
i
t
Pillani Highway West Piilani Highway Piikea Averue
Southbound d Northbound Eastbound
Start Time Left[ Thru| Right| Peds| App. Total Tolal Left] _Thu i Pads Tolal Left| Thru| Right| Pads| App. Total | Inl. Total |
Pealk Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 359 0 431 0 20 34 [ 0 334 67 0 22 0 89 854
07:30 AM o 365 o 463 o a3 27 o o a3 (-] o 40 o 108 B2
07:45 AM 0 328 0 407 0 33 249 0 o 282 89 0 30 0 19 808
08:00 AM 0 310 0 ars 0 ar 220 0 0 257 72 0 ol (] 13 748
Total Volume o 1362 o 1679 [+] 123 1053 o a 1176 284 [+] 132 o 427 azaz
% App. Total B1.1 0 - . 105 895 0 0 688 0 31 .0
Pl .833 807 . 000 826 000 A1 000

i
....... - :
887 841 f
¥



Wilson Okamoto Corporation

1907 S. Beretania Street Suite 400
Honolulu, Hi 96826

Counmter:5676/5672 File Name : KulkiePM
Counted By:BB and LM Site Code : 00000000
Weather:Clear Start Date : 1/26/2011 i
Page No :1 g
2
E:
Groups Printed- Unshifted H
8. Kihei Fioad Kulanihakoi Street S. Kihei Road i
Westbound Norihbound d :
I SlanTime | Lefi| Thru| Right| Peds| App.Tolal|  Lefi] Thru Peds | App. Total | Teft | Thru| _Right| _Peds | App. Tolal | App. Total ¢
02:00 PM 3 48 o [{] 52 " 1] 14 4 29 o 88 28 119 L] 200
02:15 PM ] 89 +] o 97 12 o 10 3 25 o 78 2 [v] 99 1] 21 L
02:30 PM ] 78 o o 84 20 [+] 8 3 3 0 100 34 2 136 a 251
02:45 PM 20 108 o ] 128 15 [1] 12 1 28 1] 75 35 3 113 1] 269
Total a7 324 V] [+] 361 58 1] 44 1 13 o 3 118 8 46T ] a41
03:00 PM | & 105 o o 110 10 1] 10 T 27 o 130 17 3 150 o] 287
0315 PM | -] a9 o [+] 105 T o 15 4 28 1] 135 10 [+] 145 1] 276
02:30 PM | 11 108 0 [v] 118 " [+] 13 2 26 1] 158 21 3 182 0 327
03:45 PM | [ 136 0 ] 141 20 1] 7 2 29 a 147 11 o 158 (1] 328
Total | 27 448 1] 0 475 48 (1] 45 15 108 0 570 [:] 635 ] 1218
04:00 PM | T 114 1] [+] 121 7 1] 4 1 12 [+] 128 12 o 138 0 -ral
04:15 PM | 5 89 o [+] o 14 (1] 7 2 23 o 142 14 1 157 0 274
04:30 PM | [:] 108 1] [+] 114 16 [+] ] 2 26 0 143 16 1 160 o 300
04:45 PM | 7 132 1] [+] 138 13 1] 14 4 3 o 133 17 2 152 0 322
Total | 25 443 [1] [1] 468 49 /] kT 9 [-] /] 544 50 4 607 [+ 1167
05:00 PM | 8 125 o 1] 133 5 0 15 2 22| 1] 145 5 1 161 o 316
05:15PM | (-] 106 1] [+] 12 1 [+] 8 g 26| (1] 134 22 8 164 ] 302
05:30 PM | 10 109 1] [+] 118 13 o 8 ] 26 ] 17 20 (1] 137 0 282
05:45 PM | 4 94 0 0 98 | 17 0 12 2 a1 0 128 14 2 144 o| 273
Tolal | 28 434 1] [+] 482 485 0 41 18 105 | ] 524 T 1 606 ] nra :
Grand Total | 117 1648 0 [1] 1766 20 ] 164 53 418 (1] 1979 307 20 2315 [+] 4499 H
Apprch % | 6.6 934 1] [+] 481 0 392 127 | 1] 855 133 i 1
Total % [ 26 387 (1] (1] 30.3 45 V] 36 1.2 93| a 44 68 06 515 [+] H
»
5. Kihel Road
Southbound i
SanTme| Let| Thu| Right] _Peds| App. Tolal int. Total | E
Peak Hour Analysis From 02:00 PM lo 05:45 PM - Peak 1 of 1 i
Peak Hour for Enfire Intersection Begins at 04:30 PM i
04:30 PM -] 108 o o 114 15 a g 2 26 | o 143 16 1 160 ] 300 i
04:45 PM 7 13z o 4] 13s 13 a 14 4 31 '] 133 17 2 152 o 322 3(
05:00 PM B 125 i) o 133 5 a 15 2 22| o 145 15 1 161 o ale ]
05:15PM ;] 108 0 0 12 11 a ] 9 26 | [1] 134 22 ] 164 0 302 ;
Total Volume 27 AT ] (] 498 a4 o a4 17 105 | o 555 70 12 637 [[] 1240
% App. Total 5.4 4.6 0 0 4.9 0 #19 16.2 0 87.1 Nil 19 |
PHFE B4 892 000 000 896 733 000 733 AT2 847 000 957 798 375 il 983
W
]
%
Wilson Okamoto Corporation
1907 S. Beretania Street Suite 400
Honolulu, Hi 96826 . .
Counter:5676/5672 File Name : KulkieAM
Counted By:BB and LM Site Code : 00000000
Weather:Clear Start Date : 1/26/2011
Page No :1
Groups Printed- Unshified
5. Kihei Road Kulanihakol Street 5. Kihei Road
West . Easl:unn
tart Time | Left] Thru| Fight| Peds| App.Tolal|  Leit| Thru| Right | | eft App. Tolal | _Int, Tolal |
06:00 AM 1] 17 ] 1 18 [{] 0 5 a 0 [1] 0 61
06:15 AM 1 33 1] 1 as 3 ] 8 o 1" | 1] 47 a 1] 47 o 93
06:30 AM 1 a7 1] 4 52 3 (] 5 3 11 o 69 -] 1] T4 (s} 137
06:45 AM 2 66 1] [1] 68 8 ] 13 1 22 (1] 89 ] a 95 ] 185
Total 4 163 1] [} 173 14 [4] 3 4 497 ] 243 " [1] 254 ] 476
07:00 AM 1 48 1] 1 48 10 L] 18 3 29| a 98 L] 1] 104 (] 181 'I'\
07:15 AM 4 B4 (1] L1} 88 10 ] 12 4 26 | L] 93 ] o 102 o 216 E
07:30 AM 4 81 1] o a5 1" 0 18 4 33| 1] 104 10 1] 114 ] 232
07:45 AM 2 83 0 0 85 8 [} 13 8 29| 0 111 14 0 125 0 239
Total " 284 ] 1 306 38 li] 52 19 17 a 406 39 /] 445 V] 868 4
08:00 AM 1 76 0 1 88 L 0 17 4 35| 0 12 14 0 126 0 249 i
08:15 AM 80 1] [t} 85 13 ] 15 -] 34 (1] 85 7 2 24 o 213 t
08:30 AM 13 B4 1] [+] i 10 0 18 4 28] a 83 13 2 a8 0 204
08:45 AM 12 =] 1] 2 T4 13 0 5 8 26 1] 0 34 1 105 0 205
Total &1 280 (1] 3 324 50 0 52 22 124 | o 350 68 5 423 o [:75]
Grand Total 56 737 a 10 803 103 1] 142 45 290 | 0 299 118 8 122 (5] 2215
Apprch % 7 98 '] 12 355 0 49 155 (1] B9 105 04
Total % 25 333 o 05 38.3 4.7 4] 6.4 2 131 o 451 53 02 50.7 0
5. Kihel Road Kulanihakol Street . Kihei Road
Southbound Westbound d Fastbon :
| SariTime| Left| Thu| Fighi] Peds| App Total|  Lefi] Tha| Right| Peds| App.Tolal|  Left| Thu| Fight] Peds| App. Total | App. Tolal| _int. Tolal] §
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1 g
Peak Hour for Entire Intersection Begins al 07:15 AM 3
07:15 AM | 4 B4 o [+] a8 10 a 12 4 25| o 93 : ] o 102 o 218 %
07:30 AM | a a1 o o a5 11 (1] 18 4 33 o 104 10 1) 114 1] 232 ]
O7:45 AM | 2 a3 o 4] a5 8 [+] 13 8 29 o mm 14 o 125 o 239 i
08:00 AM 11 76 o i B8 14 1] 17 4 35 [1] 112 14 1] 126 1] 249
Total Voluma 21 324 a 1 346 43 ['] 60 20 123 o 420 47 o 48T 1] 936
% App. Total 8.1 936 1] 0.3 35 ('] 48.8 16.3 o 889 10.1 1] B S
_PHF _ATT 964 000 250 @ .BE3 | B33 5 827 -840



APPENDIX B

LEVEL OF SERVICE DEFINITIONS

LEVEL OF SERVICE DEFINITIONS
LEVEL-OF-SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

Level of Service (LOS) for signalized intersections is defined in terms of delay, which is
a measure of driver discomfort, frustration, fuel consumption, and increased travel time.
Specifically, level-of-service (LOS) criteria are stated in terms of the average control
delay per vehicle, typically a 15-min analysis period. The criteria are given in the
following table.

Table 1: Level-of-Service Criteria for

Signalized Intersections
Level of Service Control Delay per Vehicle
(sec/veh)
A =10.0

>10.0 and =20.0
>20.0 and =35.0
>35.0 and <55.0
>55.0 and =80.0
>80.0

Tmo 0w

Delay is a complex measure and depends on a number of variables, including the quality
of progression, the cycle length, the green ratio, and the v/c ratio for the lane group.

Level of Service A describes operations with low control delay, up to 10 sec per vehicle.
This level of service occurs when progression is extremely favorable and most vehicles
arrive during the green phase. Many vehicles do not stop at all. Short cycle lengths may
tend to contribute to low delay values.

Level of Service B describes operations with control delay greater than 10 and up to 20
sec per vehicle. This level generally occurs with good progression, short cycle lengths,
or both. More vehicles stop than with LOS A, causing higher levels of delay.

Level of Service C describes operations with control delay greater than 20 and up to 35
sec per vehicle. These higher delays may result from only fair progression, longer cycle
lengths, or both. Individual cycle failures may begin to appear at this level. Cycle failure
occurs when a given green phase does not serve queued vehicles and overflows occur.
The number of vehicles stopping is significant at this level, though many still pass
through the intersection without stopping.

Level of Service D describes operations with control delay greater than 35 and up to 55
sec per vehicle. At level of service D, the influence of congestion becomes more
noticeable. Longer delays may result from some combination of unfavorable
progression, long cycle lengths, or high v/c ratios. Many vehicles stop, and the
proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

“Highway Capacity Manual,” Transportation Research Board, 2000,



Level of Service E describes operation with control delay greater than 55 and up to 80
sec per vehicle. These high delay values generally indicate poor progression, long cycle
lengths, and high v/c ratios. Individual cycle failures are frequent.

Level of Service F describes operations with control delay in excess of 80 sec per
vehicle. This level, considered to be unacceptable to most drivers, often occurs with
oversaturation, that is, when arrival flow rates exceed the capacity lane groups. It may
also occur at high v/c ratios with many individual cycle failures. Poor progression and
long cycle lengths may also contribute significantly to high delay levels.

“Highway Capacity Manual,” Transportation Research Board, 2000,

LEVEL OF SERVICE DEFINITIONS
LEVEL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS

Level of Service (LOS) criteria are given in Table 1. As used here, control delay is
defined as the total elapsed time from the time a vehicle stops at the end of the queue to
the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position, including deceleration of vehicles from free-flow speed to the speed of
vehicles in the queue.

The average total delay for any particular minor movement is a function of the service
rate or capacily of the approach and the degree of saturation. If the degree of saturation is
greater than about 0.9, average control delay is significantly affected by the length of the
analysis period.

Table 1: Level-of-Service Criteria for
Unsignalized Intersections

Level of Service Average Control DelayI

(Sec/Veh)

=10.0
>10.0 and =15.0
>15.0 and =25.0
>25.0 and =35.0
>35.0 and =50.0
>50.0

mTmon®E >

“Highway Capacity Manual.” Transportation Research Board, 2000,



HCM Unsignalized Intersection Capacity Analysis

3: Kaonoulu & Piilani 5312011
S 2 N
Lane Configurations [ L
Volume (veh/h) 28 . 208 B1 1306 1458
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 084 084 095 095 091 091
APPENDIX C mﬂy ﬂpin rate (vph) 83 249 64 1375 1602 18
sirians

Lane Width (ft}

CAPACITY ANALYSIS CALCULATIONS i Walking Speed (it/s)

IXISTING PEAK HOUR TRAFFIC ANALYSIS Percent Blockage ¢

Right turn flare (veh)
Median type : TWLTL  TWLTL
Median storage veh) 2 2
Upstream signal (f}
pX, platoon unblocked
VG, conflicting volume 2418 801 1602
VC1, stage 1 conf vol 1602
vC2, stage 2 conf vol 816
vCu, unblocked vol 2418 801 1802
C, single (s} 58158 41
1C, 2 stage (s) 48
1F {5} ; e e AT
pO0 queue free % 86 54 84

cM capacity (vehv) 245 538 404

o{uT FiEle i e .. .. 51 ot £ 1

Volume Left 64 0 0 0 0 0
Volume Right 0 ] ] 0 0 18
cSH 245 538 404 1700 1700 1700 1700 1700
Volume to Capacity 014 046 - 016 040 040 047 047 001
Queue Length 95th (ft) 2 60 14 0 0 0 0 0
Control Delay (s) 220 173 158 0.0 0.0 0.0 0.0 0.0
Lane LOS c C c

Approach Delay (s) 17.9 07 0.0

Approach LOS c

Average Dela 18

Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15

* User Entered Value

Existing AM Peak 4/20/2011 Baseline Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
3: Kaonoulu & Piilani 5/3/2011

1+ <

,aﬁo s e Y i .._._.'.'.....

[
Volume {vehmh) 22 107 118- 1475 1547 107
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 079 079 087 087 087 087
Hourly flow rate (vph) 28 135 136 1895 1778 128
Pedestrians
Lane Width (f)
Walking Speed (fts)
Percent Blockage
Right turn flare (veh)
Mediantype TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2807 B89 1778
vC1, stage 1 conf vol 1778
vC2, stage 2 conf vol FHG s
vCu, unblocked vol 2807 888 1778
1C, single (s) 58 ‘59 4
1C, 2 stage (s) 48
tF (s} sk 22
p0 queue fres % 84 72 61
cM capacity (veh/h) 172 478 345
Volume Total ; 28 135 136 B4 848 869 B89 123
Volume Left 28 0 136 0 0 0 0 0
Volume Right 0/ 7135 0 0 0 0 0 128
¢SH 172 478 345 1700 1700 1700 1700 1700
Volume to Capacity 016 028 039 050 050 052 052 007
Queue Length 85th (ft) 14 29 45 0 0 0 0 0
Control Delay (s) 209 155 220 0.0 0.0 0.0 0.0 0.0
Lane LOS 1] c c
Approach Delay (s) 17.9 16 0.0
Approach LOS c
Average Delay :
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
" User Enlered Value

Existing PM Peak 4/20/2011 Baseline Synchro 7 - Report

Page 1

HCM Unsignalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani 5/3/2011

WSS s T T

Lane Configurations % ¥ M4 ¢ f

Volume {vehvh) 72 49 1295 = 1621 46

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 0.85 0.85 0.94 0.94 0.93 0.93

Hourly flow rate (vph) 85 . 159 52 1378 1743 49

Pedestrians

Lane Width {it)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare {veh)

Median typs ; 2 None TWLTL

Median slorage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2536  B72 1743

vC1, stage 1 conf vol 1743

vC2, slage 2 conf vol 793

vCu, unblocked vol 2536 872 1743

tC, single (s} 458 ‘59 41

IC, 2 stage (s) 48

7 i, 25 2.3 22

p0 queue free % 61 68 85

cM capacity {veh/h) 218489 .- 357

Volume Total 52 689 49
Volume Left 52 0 0
Volume Right: 0 159 0 0 0 0 0 49
cSH 218 489 357 1700 1700 1700 1700 1700
Volume to Gapacity 038 032 015 041 0417051 051 - 003
Queue Length 95th (ft) 43 K 13 0 0 0 0 0
Control Delay (s} 316 158 168 0.0 0.0 0.0 0.0 00
Lane LOS D C c

Approach Delay {s) 21.3 0.6 0.0

Approach LOS c

Average Delay A

Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15

" User Entered Value

Existing AM Peak 4/20/2011 Baseline Synchro 7 - Report

Page 2



HCM Unsignalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani 5/3/2011

Lane Conligurations
Volume (vehh) j
Sign Control Stop

Free
Grade 0% 0%
Peak Hour Factor 0.76 088 088
Hourly flow rate {vph) a7 1760 119
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tun flare (veh)
Madian type : Nong TWLTL
Median storage veh) 2
Upstream signal (f)
pX, platoon unblocked
vC, conflicting volume 2759 880 - 1760
vG1, stage 1 conf vol 1760
VG2, stage 2 conf vol 998
vCu, unblocked vol 2758 880 1760
1C, single (s} - *5.8 5.9 4.1
1C, 2 slage (s) 48
1F.(s) ; o M R VT
p0 queue free % 82 75 79
cM capacity (veh/h) - 201 - 484 351
Volume Total
Volume Left
Volume Right : e 0 119
cSH 20 484 351 1700
Volume to Capacity 018 025 021 0.07
CQueue Length 95th (ft) 16 25 20 0
Control Delay (s} 269 149 180 0.0
Lane LOS D B c
Approach Delay (s) - 177 07 0.0
Approach LOS c
Average Delay 11
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15

* User Entered Valus

HCM Unsignalized Intersection Capacity Analysis
7: E. Waipuilani & Piilani 5/3/2011

Existing PM Peak 4/20/2011 Bassline Synchro 7 - Report
Page 2

o O O B

23 01344 1674 81
Free  Free
0% 0%
058 088 08 091 091
40 0 1527 1840 89

Volume (veh/h)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width {ft}
Walking Speed (ft/s)
Percent Blockage
Right tum flare (veh)
Median type ‘Mone - None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

VG, conflicting volume 2603 920 1840

vC1, stage 1 conf val

vC2, stage 2 conf vol

vCu, unblocked vol 2603 920 1840

1C, single:(s) e 68’59 4.1

{C, 2 stage (5)

Bs) 35000 2.2

p0 queue free % 100 91 100

cM capacity {veh/h) : 20 458 327

838,

dIT TR 40 ; ?G 764

Sge0 920 89
Volume Left 0 0 0 0 0 0
Volume Right 40 0 L B et 8
oSH 458 1700 1700 1700 1700 1700
Volume to Capacity 009 045 045 054 054 005
Queve Length 95th (ft) 7 0 0 0 0 0
Control Delay (s) 136 00 00 .00 00 00
Lane LOS B
Approach Delay () 136 0.0 0.0
Approach LOS B
Average Delay .
Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

* User Entered Value

Existing AM Peak 4/20/2011 Baseline Synchro 7 - Report
Page3d



HCM Unsignalized Intersection Capacity Analysis
7: E. Waipuilani & Piilani 5/3/2011

2 N N

Lane Configurations
Volume (vehvh}
Sign Control

Grade ;
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width {ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type 47 Mone - None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

v, conflicting volume <2486 803 . 1606

vC1, stage 1 conf vol

vC2; stage 2 conf vol

vCu, unblocked vol 2466  BO3 1606

1C, single (s) 6.8 *5.9 41

1C, 2 stage (s)

tF (s} : 35 .23 22

p0 queue free % 100 90 100

cM capacity (veh/h) 25 537 408

- v

Volume Total

56
Volume Left 0 0 0 0 0 0
Volume Right 56 0 0 0 0 104
cSH 537 1700 1700 1700 1700 1700
Volume to Capacity 040 051 051 047 047 006
Queue Length 85th (ft) ] 0 0 0 0 0
Control Delay {s) 125 0.0 00 00 0.0 0.0
Lane LOS B
Approach Delay (s) 125 0.0 0.0
Approach LOS B
Average Delay . 0.2
Intersection Capacity Ulilization 50.5% ICU Level of Service A
Analysis Period (min} 15

* User Entered Value

Existing PM Peak 4/20/2011 Baseline Synchro 7 - Report
Page 3

HCM Signalized Intersection Capacity Analysis
9: Piikea & Piilani 5/3/2011
N

oo Covgurtiors %

Velume (vph) 294 133 123 10500 1376 321
Ideal Flow (vphpl) 1900 1900 2000 2000 2000 2000
Total Lost ime (s) 5.0 50 5.0 5.0 5.0 40
Lane Util. Factor 100 100 100 085 0985 100
Frt: 100 085 1.00 1000 100 085
Fit Protected 0.95 100 095 1.00 1.00 1.00
Satd. Flow {prot) 1770 1583 - 1863 3725 3725 1667
Fit Permitted 085 100 085 100 100 1.00
Satd. Flow {perm) 1770 1583 1863 3725 3725 1667
Peal-hour factor, PHF 09 080 08 08 091 09
Adj. Flow {vph) 37 148 140 1193 1512 353
RTOR Reduction (vph) 0113 0 0 0 0
Lane Group Flow {vph} 327 35 140 1193 1512 = 353
Turn Type Perm  Prot Free
Protected Phases 4 5 2 6

Permitied Phases 4 Free
Actuated Green, G (s) 283 283 145 B804 606 1184
Effective Green, g (s) 283 283 145 801 606 1184
Actuated g/C Ratio 024 024 012 088 051 - 100
Clearance Time (s) 5.0 5.0 50 5.0 50

Vehicle Extension (s) 3.0 3.0 30030 30

Lane Grp Cap (vph) 423 978 228 2520 1907 1667
vis Ratio Prot o018 c008 032 c041

/s Ratio Perm 0.02 0.21
vic Ratio 077 008 061 047 079 021
Uniform Delay, d1 421 351 493 91 237 0.0
Progression Faclor 100 0 1.00 100 100 100 1.00
Incremental Delay, d2 85 0.1 48 0.1 23 0.3
Delay (s) 506 352 541 93 261 03
Level of Service D D D A C A
Approach Delay (s) 458 140 2t2
Approach LOS D B C

HCM Average Control Delay 21.8 HCM Level of Service c
HCM Volume to Capacity ratio 0.76

Actuated Cycle Length () 1184 Sum of lost time (s) 15.0
Intersection Capacity Utilization T1.4% 1CU Level of Service c
Analysis Period {min) 15

¢ Critical Lane Group

Existing AM Peak 4/20/2011 Baseline Synchro 7 - Report
Page4



HCM Signalized Intersection Capacity Analysis

9: Piikea & Piilani

5/3/2011

HCM Unsignalized Intersection Capacity Analysis

Lane Cunﬁm

42 N N

1

) 4

Volume {vph)

Ideal Flow (vphp!)

Total Lost time (s)

Lane Util. Factor

Frt: =

Fit Protected

Sald. Flow (prot)

Fit Permited

Satd. Flow (perm) -

Peak-hour factor, PHF

Adj. Flow (vph)-~

RTOR Reduction (vph)

Lane Group Flow (vph}

Tum Type

Protected Phases 4 5 2 6

Permitted Phases 4 Free
Actuated Green, G (s) 257 257 208 751 492 1108
Effective Green, g (s) 257 257 289 .71 492 1108
Acfuated g/C Ratio 023 023 019 068 044 100
Clearance Time (s) 50 50 50 5.0 5.0

Vehicle Extension (s} 3.0 3.0 .30 3.0 3.0

Lane Grp Cap {vph) 411 367 351 2525 1654 1667
vis Ratio Prot c0:17 c013 039 c034

vis Ratio Perm 0.05 0.23
vic Ratio 074 020 070 057 076 023
Uniform Delay, d1 394 42 420 94 258 0.0
Progression Factor 100° 1000 1000 - 1.00 100 100
Incremental Delay, d2 6.8 03 6.0 03 20 0.3
Delay(s) 462 345 480 97 278 03
Level of Service D c D A c A
Approach Delay (s). 403 152 213

Approach LOS D B c

HCM Average Control Delay 21.7 HCM Level of Service c
HCM Volume fo Capacity ratio 074 ;
Actuated Cycle Length (s) 1108 Sum of lost time (s) 15.0
Intersection Capacity Utilization T1.2% ICU Level of Service Cc
Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak 4/20/2011 Basefine

Synchro 7 - Report
Paged

13: Kulanihakoi & 5/3/2011
r Nty

AT i o

Lane Configurations L] [ 1- % 4

Volume (vehh) 43 80 420 47 21 324

Sign Control _ Stap Free Free

Grade 0% 0% 0%

Peak Hour Factor 083 083 09 093 09 09

Hourly flow rate (vph) 52 T2 452 51 210 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Parcent Blockage

Right tum flare (veh)

Median type None . None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC; conflicling volume 850 - 477 502

vC1, stage 1 conf vol

VG2, stage 2 conf vol

vCu, unblocked vol 850 477 502

1C, single (s} 6.4 6.2 41

1C, 2 stage (s)

F(s) - 35 3.3 2.2

p0 queue free % 84 88 98

cM capacity (veh/h) 324 - ‘588 . . 1062

Volume Total ; 52 TP I e B )

Volume Left 52 0 0 2 0

Volume Right (1] 72 51 0 0

¢SH 324 588 1700 1062 1700

Velume to Capacity O.'T_E 012 - 030 002 0.19

Queue Length 95th (ft) 14 10 0 2 0

Gontrol Delay. (s} 182 120 00 - B5 0.0

Lane LOS c B A

Approach Delay (s) 14.6 0.0 0.5

Approach LOS B

Average Delay 20

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15

Existing AM Peak 4/20/2011 Basefine Synchro 7 - Report

Page 5



HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 5/3/2011

P Y

Lane Configurations
Volume (veh/h}

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (1s)
Percent Blockage
Right turn flare (veh)
Median typa ; None None
Median storage veh)

Upstream signal (ft)

p¥, platoon unblocked .

vC, conflicting volume 1196 609 636
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1196 609 636
{C,single (s) SN 0R 44
1C, 2 stage (s)

tF (s) y i ; 22
p0 queue free % 79

M capacity (vehvh) M2 T4 947

% s 85 o 5%

Volume Total 72

35 27
Volume Left 72 0 0 27 0
Volume: Right 0 35 55 ] 0
¢SH 342 784 1700 947 1700
Vaolume to Capacity 021 004 037 003 031
Queue Length 95th (ft) 19 3 0 2 0
Control Delay {s) 18.3 9.8 0.0 89 0.0
Lane LOS c A A
Approach Delay (s) : 15.5 0.0 0.4
Approach LOS c
Average Delay
Intersection Capacity Utilization 426% ICU Level of Service A

Analysis Period (min) 15

* User Entered Value

Existing PM Peak 4/20/2011 Baseline Synchro 7 - Report
Page 5

APPENDIX D

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2015 PEAK HOUR TRAFFIC
ANALYSIS WITHOUT PROJECT




HCM Unsignalized Intersection Capacity Analysis

3: Kaonoulu & Piilani

5/4/2011

HCM Unsignalized Intersection Capacity Analysis

Lane Configurations _

Volume (veh/h)
Sign Control
PRy

Peak Hour Factor
Hourly flow rate {vph)
Pedestrians

Liane Width (ft)
Walking Speed (ft/s}
Percent Blockage
Right turn flare {veh)
Median type:

Median sterage veh)
Upstraam signal ()
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vG2, staga 2 confvol
vCu, unblocked vol
1C, single (s)

1C, 2 stage (s)

tE (s}

PO queue free %
cMcapacity (vefih)

Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity
Queve Length 95th (f)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Delay

Intersection Capacity Utilization

Analysis Period {min)

" User Entered Value

2 N A
N '

28 209 6
Stop

%

084 084 0895
33 249 64
2500 833 1666
1666

843
2500 833 1666
15.8-5-h0 4.1
48 _
ol et T
65 2 &
230 515 380
B a9 B4
a3 0 B4
0 249 0
230 515 382
045 048 047
12 65 15
233 183 163
C C C
189 07
c

?

1358
Free

0%
0.95
1429

Ll

|

1518
Free

0.91
1666

TWLTL

0.91
18

833
0

(1]
1700

0.49

00

18

18
1700

0.01

00

3: Kaonoulu & Piilani 5/4/2011
NN

Lane Configurations LI M M T

Volume (veh/h) : 22 907 118 1534 1609 107

Sign Control Stop Free  Free

Grade : 0 0% 0%

Peak Hour Factor 079 079 087 0.87 0.87 0.87

Hourlyflowratefvph) ~ 28 135 136 1763 1849 123

Pedestrians

Lane Width (ft) -

Walking Speed ()

Percent Blockage

Right turn flare {veh)

Mediantype = : TWLTL TWLTL

Median storage veh) 2 2 2

Upstream signal (fi) ;

pX, platoon unblocked

vC, conflicting volume 3002 925 1849

vC1, stage 1 conf vol 1849

(2, stage 2 conf vol 1153

vCu, unblocked vol 3002 925 1849

1C, single’(s) - (‘58 58 4

1C, 2 stage (s} 48

EE e R

pO queue free % 82 70 58

oM icapacity (vehih)

Vaolume Total

f 882 925 925
Volume Left 28 0 13 0 0 0 0 0
Volume Right -~ TS 0 0 0 0 0 123
cSH 159 455 324 1700 1700 1700 1700 1700
Volume to Capacity 018 030 042 052 052 054 054 007
Queue Length 95th (ft) 15 31 50 0 0 0 0 0
Control Delay (s) Ca2d4 0 162 238 0.0 00 00 00 0.0
Lane LOS D c C
Approach Delay () 180 AT i 0.0
Approach LOS C
Average Delay 1.6
Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period {min) 15

* User Entered Value

Year 2015 AM Peak Without Project 4/20/2011 Baseline

Synchro 7 - Report
Page 1

Year 2015 PM Peak Without Project 4/20/2011 Baseline Synchro 7 - Report

Page 1



A AR AR

HCM Unsignalized Intersection Capacity Analysis HCM Unsignalized Intersection Capacity Analysis

5: Kulanihakoi & Piilani 5/4/2011 5: Kulanihakoi & Piilani 5/4/2011
AN 8t} 4 O 2 N B

Lane Cenfigurations % i N M M i Lane Configurations N F N M M

Volume (vefvh) 720135 T 49 1347 1679 46 Volume (veh/hj 28 93 68 1624 1611

Sign Control Stop Free  Free Sign Control Stop Free  Free

Grade 0% 2 0% Grade i o 0%

Peak Hour Factor 085 085 094 084 093 083 Peak Hour Factor 076 076 082 082 088 088

Hourly flow rate (vph) 85 159 52 1433 1805 48 Holirly flow rate (vph) a7 %22 74 1785 1831 119

Pedestrians Pedestrians

Lane Width (ft) Lane Width (ft)

Walking Speed (ft/s) Walking Speed (ft/s})

Percent Blockage Percent Blockage

Right turn flare {veh) Right turn flare (veh)

Mediantype None  TWLTL Median type : Mone  TWLTL

Median storage veh) 2 Median storage veh) 2

Upstream signal (ff) Upstream signal (f)

pX, platoon unblocked pX, plateon unblocked _

vC, conflicting valume 2626 903 1805 vC, conflicting volume: 2861 915 1831

vC1, stage 1 conf vol 1805 vC1, stage 1 conf vol 1831

VG2, stage 2 conf val- 821 vC2, stage 2 conf vol 1030

vCu, unblocked vol 2626 903 1805 vCu, unblocked vol 2861 915 1831

1 single(s) ‘58 58 41 1C,single (8) 58 59 41

1C, 2 stage (s) 48 1C, 2 stage (s) 48

EEEE L e e IF(s) AR et )

pO queue free % 56 66 85 p0 queue free % 80 73 78

cM capacity (vehfh) . 205 480 3% cM capacity (veh'h) 187 461 330

Valume Total 85 159 52 48 Volume Total 7 AR A ey U Eed e . 915 A9

Volume Left 85 0 52 0 0 0 Volume Left a7 0 74 0 0 0 0 0

Volume Right 0 159 0 0220 : 48 Valume Right 0 122 0 0 0 ) R R T

¢SH e, 205 489 337 1700 1700 00 1 700 cSH 187 461 330 1700 1700 1700 1700 1700

Volume to Capacity 041 034 015 042 042 053" 053 003 Volume to Capacity 0200 027 022 052 052 054 054 007

Queue Lengih 95th (ft) 47 37 14 0 g0 0 0 Queue Length 95th (ft) 8 2% 21 0 0 0 (i 0

Gontrol Delay (s) 345 166 176 00 00 00 00 00 Control Delay (s) 200 156 194 00 00 00 00 00

Lane LOS D c c Lane LOS D c Cc

Approach Delay (s) 228 06 0.0 Approach Delay (s) 187 08 0.0

Approach LOS c c

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

*  User Enlered Value

ICU Level of Service

Year 2015 AM Peak Without Project 4/20/2011 Baseline

Approach LOS

Average Delay
Intersection Capacity Utiization
Analysis Period (min)

" User Entarsd Value

59.2%
15

ICU Level of Service

Year 2015 PM Peak Without Project 4/20/2011 Baseline



HCM Unsignalized Intersection Capacity Analysis

7: E. Waipuilani & Piilani 5142011

R

Lane Configurations r +#
Volume (veh/h) 23 0 1386 1732 81
Sign Control Free  Free

Grade

Peak Hour Factor
Hourly flow rate {vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft's)
Percent Blockage
Right tum flare (veh)
Median type- None  None
Median storage veh)

Upstream signal (f}

pX, platoon unblocked

v, conflicting volume 2606 952 . 1903

vC1, stage 1 conf vol

VG2, stage 2 conf vl

vCu, unblocked vol 2696 952 1903

1C, single (s} 68 59 41

iC, 2 stage (s)

Fs) 35 23 22

p0 queue free % 100 o 100

cMcapacity (vehh) -~ 17 439 309

-238.
2
3

058 088 088 081 091

6 Sl i T D

40 793 793 952 952 89
Volume Leit 0 0 0 0 0 0
Volume Right 40 0 0 0 0 89
cSH 439 1700 1700 1700 1700 1700
Volume to Capacity 009 047 047 056 056 = 005
Queue Length 951 (fi) 7 0 0 0 ] 0
Control Delay (s) 140 00 00 0.0 00 00
Lane LOS B
Approach Delay (s) 14.0 0.0 0.0
Approach LOS B
Average Delay 0.2
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15

* User En!ered Value

Year 2015 AM Peak Without Project 4/20/2011 Baseline Synchro 7 - Report

Page 3

HCM Unsignalized Intersection Gapacity Analysis
7: E. Waipuilani & Piilani
td 4

# B &

5/4/2011

Lane Configurations

i
Volume (veh/h) 03 0 1692 1604 100
Sign Control Stop Free  Free
Grade - 0% 0% 0%
Peak Hour Factor 057 057 D095 095 095 096
Hourly flow rate (vph) 0 56 0 1781 1671 104
Pedestrians
Lane Width (ff)
Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh)
Median type. None  None:
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2561 B35 16871
vC1, stage 1 conf vol
vC2, stage 2 cont vol
vCu, unblocked vol 2561 B35 16T
1C, single (s) ; A HR kR
1C, 2 stage (s) ) _
tF s} S5 22
pl0 queue free % 100 89 100
cM capacity (veh/h) 2 514 380

Volume Total

56 B9 891 835 835
Volume Left 0 0 0 0 0 0
Volume Right 56 0 0 0 0 104
cSH : 514 1700 1700 1700 1700 1700
Volume to Capacity 011 052 052 043 049 006
Queue Length 95th (/) 9 0 0 0 0 0
Control Delay (s) 129 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s} 129 0.0 0.0
Approach LOS B
A A o SR G o b S e G o s s |
Average Delay 02
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period {min) 15
* User Entered Value

Year 2015 PM Peak Without Project 4/20/2011 Baseline Synchro 7 - Report

Page 3



HCM Signalized Intersection Capacity Analysis HCM Signalized Intersection Capacity Analysis

9: Piikea & Piilani 5/4/2011 9: Piikea & Piilani 5/4/2011
. - T 2 2 Y N

Lane Configurations % f ¥ M M i Lane Configurations 5 I 5 M ¢ r

Volume (vph) ; 294 133 0 123 1102 1434 321 ; Volume (vph) 270 277 . 233 1422 a4

Ideal Flow (vphpl) 1900 1800 2000 2000 2000 2000 : Ideal Flow (vphpl) 1900 1900 2000 2000 2000

Total Lost time (s) 5.0 5.0 50 50 50 40 | Total Lost time (s) 50 50 50 5.0 d 40

Lane Util. Factor 100 100 100 095 09 1.00 ) Lane Util. Factor ) 100 100 100 095 b 1.00

Frt 1.00 085 100 100 1.00 0.85 z ERtis 1.00 0.85 1.00 100 d 0.85

Fit Protected 0.95 100 095 1.00 1.00 1.00 ' Fit Protected 0.95 1.00 0.85 1.00 J 1.00

Satd. Flow (prot) 1770 1583 1863 . 3725 3725 1667 Satd. Flow (prot) 1770 1583 1863 = 3725 1667

Flt Permitted 095 100 085 100 100 100 ; Fit Permitted 095 100 085 100 1. 1.00

Satd. Flow iE'rm! 1770~ 1583 - 1863 - 3725 3725 1667 2 i Satd. Flﬂwlml 1770 1583 1863 3725 3725 1667

Peak-hour factor, PHF 090 080 088 088 091 091 Peak-hour factor, PHF 089 089 095 095 086 0896

Adj. Flow (vph) 327 148 140 1252 1576 & 353 ; 3 Adj. Flow (vph) 303 0 ;125 1497 0 135 0 390

RTOR Reduction (vph) 0 13 0 0 0 0 3 RTOR Reduction (vph) 0 240 0 ] 0 0

Lane Group Flow (vph) 327 350 2340; P52 1676 - 350 i Lane Group Flow {vph} 303 71 - 245 1497 1315 380

Tum Type Perm  Prot Free i Tum Type Perm  Prot Free

Pratecled Phases 4 5 2 6 2 Protected Phases 4 ; 5 2 6

Permitted Phases 4 Free Permitted Phases 4 Free

Actuated Green, G (s). 286 286 15.0 828 628 1214 Actuated Green, G (s) 26.3 26.3 214 78.3 51.9 1148

Effective Green, g (s) 286 286 150 828 628 1214 Effective Green, g (s) 263 263 214 783 519 1146

Actuated g/C Ratio 024 024 012 088 052 1.00 Actuated g/C Ratio: 023 023 019 068 045 1.00

Clearance Time (s} 50 50 50 50 5.0 Clearance Time (s) 5.0 50 5.0 5.0 5.0

Vehicle Extension (s] 30 30 3.0 3000 30 Vehicle Extension (s) 3.0- 030 3.0 B30

Lane Grp Cap (vph) M7 373 230 2541 1927 1667 Lane Grp Cap (vph) 406 363 348 2545 16887 1867

vis Ratio Prot - c018 c008 034 c042 vis Ratio Prot 017 . 013 040 c0.35

vis Ratio Perm 002 0.21 vis Ralio Perm 0.05 - 023

vic Ratio . 078 009 061 049 082 021 vic Ratio 075 020 070 059 078 023

Uniform Delay, d1 435 36.3 50.4 9.2 24.5 0.0 Uniform Delay, d1 41.0 35.6 436 96 265 00

Progression Factor 100 4000100 1,000 100 1.00 Progression Factor 100 100 100 - 100 100 ~ 1.00

Incremental Delay, d2 93 0.1 45 02 28 03 - Incremental Delay, d2 7.3 0.3 6.3 0.4 24 0.3

Delay{s} i b2.8 364 - 549 04 2730 03 Delay (s} 484 359 500 100 289 03

Level of Service D D D A c A Level of Service D D D A c A

Approach Delay (s) LT 140 224 : =y § Approach Delay (s) 420 156 223

Approach LOS D B c i Approach LOS D B c

HCM Average Control Delay 225 HCM Level of Service Cc HCM Average Control Delay 224 HCM Level of Service c

HCM Vaolume to Capacity ratio 078 : HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 1214 Sum of lost time (s) 15.0 Actuated Cycle Length (s) 1146 Sum of lost time (s) 15.0

Intersection Capacity Utilization 72.8% ICU Level of Service C Intersection Capacity Utilization 72.9% ICU Level of Service c

Analysis Period (min) 15 Analysis Period (min) 15

¢ Critical Lane Group

¢ Critical Lane Group

Year 2015 AM Peak Without Project 4/20/2011 Baseline

Year 2015 PM Peak Without Project 4/202011 Baseline



HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 5/4/2011

HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 50412011

Lane Configurations % r T L] 4
Volume (vehh) : 7 [l oy A M R
Sign Control Stop Free Fres
Grade 0% 0% 0%
Peak Hour Factor 083 083 093 0983 098 098
Hourly flow rate (vph) 52 72 470 5 21 344
Pedestrians '

Lane Width (ft)

Walking Speed (ft's)

Percent Blockage

Right turn flare (veh)

Median type : : None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume &gz 485 520

vC1, stage 1 conf vol

vC2, stage 2 conf vol ;

vCu, undlocked vol 882 405 520

1C, single (s) 6.4 627 41

{C, 2 stage (s) _

1F (s} : SO 20

pO queue free % 83 87 98

M capacity (veh/h) 310 574 1046

Volume Total

Volume Left

Volume Right 0 72 51 0 0

cSH 30 574 1700 1046 1700
Volume to Capacity 047 0 013 081 002 020

Queue Length 95th (fi) 15 1 0 2 0
ControlDelay(s) 188 122 00 85 00

Lane LOS c B A

Approach Delay (s} 15.0 0.0 05

Approach LOS B

Average Delay

Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15

Year 2015 AM Peak Without Project 4/20/2011 Baseline Synchro 7 - Report

Page 5

Lane Configurations
Volume (ven/h)
Sign Confrol
Grade

Peak Hour Factor 0.78 r ! X . .
Hourly flow rate (vph) 72 35 b4 55 27 554
Pedestrians

Lane Width (ft)

Walking Speed (ft's)

Percent Blockage

Right furn flare (veh)

Median type. None None
Median storage veh)

Upsiream signal (f)

pX, platoon unblocked

vC, conflicting volume 1240 632 659

vC1, stage 1 conf vol

vC2, stage:2 conf vol :

vCu, unblocked vol 1240 632 659

IC, single (s) A G 4.1

IC, 2 stage (s) o

IF (s} : PSR 22

p0 queue free % 78

M capacity (veh/h) 324 764 ©929

Volume Total 72 35 659 554
Volume Left 72 0 1] 0
Volume Right 0 35 55 0
cSH 324 764 1700 920 1700
Volume to Capacity 022 005 039 0.33
Queue Length 95th (ft) 21 4 0 0
Caontrol Delay (s} 19.2 99 00 0.0
Lane LOS c A A
Approach Delay (s) 16.2 i 0.0 04 -
Approach LOS c

ﬁVEFE ” - 5
Intersection Capacity Utilization 437% ICU Level of Senvica A
Analysis Period (min) 15

* User Entered Value

Year 2015 PM Peak Without Project 4/20/2011 Baseline Synchro 7 - Report
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Traffic Signal Warrant Study for the Intersection of : PROJECT
Piilani Highway and Kulanihakoi Street LOCATION

I INTRODUCTION
The purpose of this study is to determine if a traffic signal system is warranted at the

intersection of Piilani Highway and Kulanihakoi Street in Kihei on the island of Maui (see

Figure 1). The proposed Kihei High School will be located adjacent to the highway in the
vicinity with access provided via a new roadway at this intersection. The traffic volumes at
this intersection may warrant the installation of a traffic signal system and the provision of a
traffic signal system at this intersection could provide additional safety for turning vehicles
and pedestrians at the intersection. ijed: Site
1L EXISTING TRAFFIC CONDITIONS

Al Area Roadway System

In the vicinity of the intersection with Kulanihakoi Street, Piilani Highway is a

predominantly four-lane, two-way roadway generally oriented in the north-south

direction that provides access through Kihei. At the intersection with Kulanihakoi

Street, the northbound approach of the highway has an exclusive left-turn lane and

two through lanes while the southbound approach has two through lanes and an

exclusive right-turn lane. Kulanihakoi Street is generally oriented in the east-west

direction and serves as a connector roadway between South Kihei Road and Piilani

Highway. At the intersection with Piilani Highwiy. the Kulanihakoi Street approach
has two sto;-a—contmlled lanes that serve left-turn and right-turn traffic movements.
The access roadway for the proposed Kihei High School will connect to the
east side of the intersection creating a four-way intersection. After the connection is
completed, the westbound approach of the access road is expected to have two
westbound lanes that serve left-turn, through, and right-turn traffic movements. In
addition, northbound deceleration and acceleration lanes are expected to be
constructed along Piilani Highway to facilitate entering and exiting traffic at the

school’s access.

T

KIHEI HIGH SCHOOL
FIGURE
- WILSON oKAMOTO LOCATION MAP AND VICINITY MAP 1
age ENGINEERS « PLANNERS




Traffic Signal Warrant Study for the Intersection of
Piilani Highway and Kulanihakoi Street

Traffic Signal Warrant Study for the Intersection of
Piilani Highway and Kulanihakoi Street

1IN

B. Traffic Volumes and Conditions

Field investigations were conducted on January 24-27, 2011 at the intersection
of Piilani Highway and Kulanihakoi Street. The investigations consisted of manual
turning movement count surveys conducted during the moming peak hours of 6:00
AM to 9:00 AM and the afternoon peak hours of 3:00 PM and 6:00 PM. In addition,
24-hour mechanical count surveys were conducted along Piilani Highway and
Kulanihakoi Street for all approaches of the intersection. Appendix A includes the
existing traffic count data.
TRAFFIC SIGNAL WARRANTS
A. General

The installation of a traffic signal at an intersection may be justified by one or
more of the nine warrants outlined in the “Manual on Uniform Traffic Control
Devices for Streets and Highways,” 2009 Edition (MUTCD). These warrants take
into account factors such as eight-hour vehicular volumes (Warrant 1), four-hour
vehicular volumes (Warrant 2), peak hour volumes (Warrant 3), pedestrian volumes
(Warrant 4), the presence of a school crossing or coordinated signal system (Warrants
5 and 6), crash experience (Warrant 7), other characteristics of the roadway network
(Warrant 8), and the presence of railroad cmssing.§ (Warrant 9). The applicable
Warrants 1, 2, and 3 are assessed in this study to determine if a traffic signal system is
warranted at the intersection of Piilani Highway and Kulanihakoi Street.
B. Warrant 1

Warrant 1, the “Eight-Hour Volume Warrant,” consists of two conditions that
may justify the installation of a traffic signal at an intersection where vehicles
experience high traffic delay due to large volumes of intersecting traffic during any
eight hours of an average day. The first condition is the “Minimum Vehicular
Volume Condition™ and the second is the “Interruption of Continuous Traffic
Condition.” Warrant 1 can be satisfied either by meeting the thresholds shown in the
100% columns of either condition of Table 4C-1of the MUTCD or by meeting the
thresholds shown in the 80% columns for both conditions of Table 4C-1 of the

Page 3

MUTCD. Under existing conditions, the traffic volumes entering the intersection of
Piilani Highway and Kulanihakoi Street meet the thresholds during any eight hours of
the day and, as such, satisfy Warrant 1 for minor street approaches with two lanes for
high traffic volumes on the major street (see Appendix B). It should also be noted
that after the proposed Kihei High School is constructed traffic volumes at this
intersection are expected to increase thereby more than adequately satisfying the
conditions for Warrant 1.
C. Warrant 2

Warrant 2, the “Four-Hour Volume Warrant,” consists of several conditions
that may justify the installation of a traffic signal at an intersection where vehicles
experience high traffic delay due to large volumes of intersecting traffic during any
four hours of an average day. One of the conditions is based upon the relationship
between the traffic volumes along the major and minor street. If the traffic volumes
along the minor street exceed the thresholds shown in Figure 4C-1 of the MUTCD, a
traffic signal system may be warranted. Under existing conditions, the traffic
volumes entering the intersection of Piilani Highway and Kulanihakoi Street meet the
thresholds during any four hours of the day and, as such, satisfy Warrant 2 for minor
street approaches with two lanes for high traffic volumes on the major street (see
Appendix (f). It should also be noted that after the proposed Kihei High School is
constructed traffic volumes at this intersection are expected to increase thereby more
than adequately satisfying the conditions for Warrant 2.
D. Warrant 3

Warrant 3, the “Peak Hour Warrant,” consists of several conditions that may
Jjustify the installation of a traffic signal at an intersection where vehicles experience
high traffic delay due to large volumes of intersecting traffic during the peak hour
periods. One of the conditions is based upon the relationship between the traffic
volumes along the major and minor streets. If the traffic volumes along the minor
street exceed the thresholds shown in Figure 4C-3 of the MUTCD, a traffic signal

system may be warranted. Under existing conditions, the traffic volumes entering the
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Traffic Signal Warrant Study for the Intersection of
Piilani Highway and Kulanihakoi Street

intersection of Piilani Highway and Kulanihakoi Street meet the thresholds during the
AM peak hour of traffic and, as such, satisfy Warrant 3 for minor street approaches
with two lanes for high traffic volumes on the major street (see Figure 2). It should
also be noted that after the proposed Kihei High School is constructed traffic volumes
at this intersection are expected to increase thereby more than adequately satisfying
the conditions for Warrant 3.

IV. CONCLUSION '

The proposed Kihei High School will be located adjacent to Piilani Highway with
access provided at the intersection with Kulanihakoi Street. As such, existing traffic
conditions at the intersection of Piilani Highway and Kulanihakoi Street were assessed 1o
determine if a traffic signal system is warranted at that intersection as outlined in the “Manual
on Uniform Traffic Control Devices for Streets and Highways,” 2009 Edition (MUTCD).
The existing traffic volumes at the that intersection are currently high enough to satisfy the
Eight-Hour Volume Warrant (Warrant 1), Four-Hour Volume Warrant (Warrant 2), and the
Peak Hour Warrant (Warrant 3). In addition, the construction of the proposed Kihei High
School, as well as, other projects in the vicinity is expected to increase traffic volumes at this
intersection thereby more than adequately satisfying the warrant conditions. As such, a
traffic signal system is recommended at the intersection of Piilani Highway and Kulanihakoi

Street.
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Wilson Okamoto Corporation Page
1907 S. Beretania SL., Suite 400
Honolulu, HI 96826
Piilani Hwy. South of Kulanihakol Street

Site Code:
Station 1D;
Latitude: 0’ 0.000 Undefined
24-Jan-11 ~ NB " Hour Totals S8 Hour Totals Combined '\E:::als
Mon Maomin, Aftemoon  Momi Afiernoon  Marmi Afternoon  Moming  Aftermoon  Momi Afterncon
APPENDIX A ; eoning.__rdemaon_Woaig: . ARGOI00N: WOHENY _ ATteme LU Rt
4 . " . .
EXISTING TRAFFIC COUNT DATA . . 0 0 » . 0 0 o o
* . 0 a * x o a [v] 0 i
. . . . 1
& ¢ o a ¥ - o a o o i
- 263 " 54
. 262 k. &1 3
o 256 & 53
iy 202 o 1073 -y 58 o 226 0 1299
i 275 . 58
* 296 8 57
4 2 * 56 4
7 252 1] 1114 . 56 a 227 0 1341 :
' 242 2 53
. 243 . 54
- 270 » 43
b, 248 o 1003 by a (1] 193 a 1196
. 273 . a2
E 212 . et
oy 220 > 31
* 195 a 850 . 32 (1] 134 o 984
C 187 . 21
. 196 £ a2
f 169 i 18
. 168 0 720 2 9 1] 80 Qo 800
. m > 20
. 156 i 16
i 154 b 7
5 157 o 638 iy 19 a 62 4] o0 g
* 176 * 12 i
* 173 * 3 1
= 157 = "
H 147 1] 653 v 6 0 ] ] 713
= 13 * 9
‘ 126 * 17
i 102 * 6
¥ 98 4] 455 . 2 0 34 [} 489
* B4 - 4
11:15 . 84 * 3
11:30 N 68 N 3
11:45 l 56 (V] 292 * 1 Q 11 o 03
Total ] 6798 a 1027 [+]
Percent 0.0% 100.0% 0.0% 100.0% 0.0% 100.0%



Wilson Okamoto Corporation
1807 S. Beretania St., Suite 400
Honoluly, HI 96826

Page 2

Piilani Hwy. South of Kulaninakol Streal
Site Code:
Station ID:

Latitude: 0* 0,000 Undefined

‘Start 25-Jan-11 Hour Totals Hour Totals Combined Totals
Time Tue Mpmlng Ahamoon Moming  Aftenoon  Moming Aﬁemoon Moming  Afternoon  Moming  Afternoon
12:00 52 3 55
12:15 52 221 1 53
12:30 24 225 2 44
12:45 23 218 151 873 0 63 [ 215 157 1088
01:00 20 236 0 47
01:15 17 210 0 61
01:30 20 229 2 40
01:45 16 230 73 805 [} 46 2 194 75 1099
02:00 25 239 0 43
02:15 a9 263 1 61
02:30 17 247 L1} 57
0245 18 227 &7 978 ] 57 1 224 &8 1200
03:00 14 238 0 51
0315 20 234 1 &7
03:30 29 255 a 65
03:45 26 274 B89 1001 1 58 2 242 9 1243
04:00 51 246 3 (53
04:15 33 263 2 67
04:30 54 228 3 T4
04:45 52 224 196 959 2 80 10 267 208 1226
05:00 74 240 8 59
05:15 74 21 5 57
05:30 108 204 8 65
05:45 13 206 369 861 4 65 25 248 394 1107
06:00 129 208 13 33
06:15 193 199 20 59
06:30 215 207 23 45
06:45 248 223 783 837 39 43 85 186 878 1023
07:.00 253 176 39 30
o715 245 179 54 23
07:30 238 178 58 27
07:45 268 172 1004 705 4 2 183 106 187 811
08:00 242 176 44 23
0815 252 184 45 18
08:30 245 148 47 16
08:45 202 146 841 654 34 16 170 73 111 727
09:00 206 158 47 19
015 214 150 35 19
09:30 212 159 51 27 :
09:45 21 151 843 618 59 20 192 B85 1035 703
10:00 213 162 58 17
10:15 223 157 53 18
10:30 228 120 42 8
10:45 227 102 B3 541 46 3 199 49 1080 590
11:00 223 88 50 9
11:15 239 89 46 13
11:30 215 B6 51 5
11:45 223 85 200 328 59 4 208 31 1108 359
Total 6307 9258 1101 1918 7408 11176
Percent 40.5% 59.5% 36.5% 63.5% 39.9% 60.1%

Wilson Okamoto Corporation Paged
1907 S. Beretania St., Suite 400
Honolulu, HI 86826
Piilani Hwy. South of Kulanihaked Street
Site Code:
Station 1D:

Latitisde: 0" 0.000 Undefined

26-Jan-11 Hour Totals T SB Hour Totals Combined Totals
_ Wed #ﬁnﬂ_ N‘argctl_ Moming awgwm. __Moming _ Afternoon_
60 220 1 94
31 240 i 85
35 225 172 868 1 82 4 307 176 1195
34 264 0 69
29 226 3 78
17 249 o 85
15 238 95 77 0 85 3 217 98 1254
24 227 0 ]
13 241 0 B4
22 244 0 74
15 248 74 960 1 7 1 278 75 1238
19 238 1 80
23 236 1 82
22 218 0 80
27 208 20 900 2 o7 4 319 94 1219
42 218 2 88
39 223 4 a7
62 212 7 108
80 216 203 869 0 79 13 ar2 216 1241
&8 219 5 80
86 205 5 97
106 185 22 a8
108 185 365 B804 20 98 52 an 417 1175
138 159 1 ™
157 180 27 92
105 181 36 56
223 175 713 705 a4 74 118 299 831 1004
190 176 74 58
189 158 56 56
212 167 a7 38
221 167 812 658 75 47 252 199 1064 857
219 149 62 42
236 143 63 32
218 187 57 53
245 134 918 563 52 42 234 169 1152 732
204 150 66 35
181 151 75 68
191 147 61 18
222 137 798 585 55 24 257 145 1055 730
211 129 63 24
219 124 85 30
227 111 60 18
211 90 868 454 42 1 230 83 1098 537
218 74 57 5
217 10 9
222 65 66 8
226 69 863 318 B2 8 248 a0 1131 348
5991 BB81 1416 2849 7407 11530
40.8% 59.2% 332%  B6.8% 39.1% 60.9%



Wilson Okamoto Corporation Faged ' Wilson Okamoto Corporation Fege !

1907 S. Beretania St., Suite 400 1907 S. Beretania St., Suite 400
Honoluly, HI 96826 i Honolulu, HI 96826
Piilani Hwy. South of Kutanihakoi Strest H Fiilani Hwy. North of Kulanihakol Streat
Site Code: | Site Code:
Station 1D: Station |D:
Latitude: 0" 0.000 Undefined Latitude: 0' 0.000 Undefined
Frdan-ii Hour Tofals ~ Combined Totals T Stan 24-Jan-11
Tima Thu g Aftamcnn gg Aﬂemoon Moming Afmmom Moming  Attemoon  Moming  Aftemoon 2 Time Mon
00 48 5 = 12:00 = % =
36 4 0 * i 1215 . . * A
18 - ] 1 3 12:30 : 2 ' s
21 L 124 [] 2 * 7 ] 131 a £ 12:45 . * 0 0 : ] o 0 [4] 0
16 . 1 . 01:00 . . .
20 * 2 2 01:15 . * . *
14 . 4 N 01:30 - y - §
23 * 73 a 1 * 8 a 81 Q 01:45 i ¥ o o 5 s 0 o ] 0
25 b 2 = 02:00 5 ¥ - 3
24 . 5 . : 0815 « . u .
18 * 3 ¥ : 02:30 . 309 . 120
11 iy T8 a 3 . 14 1] a2 o : 02:45 X 310 0 819 = 152 L] 272 o B9t
18 ' 7 3 03:00 - a7 3 123
17 » 9 # 0315 4 285 A 159
20 # g : 03:30 . 310 1 140
25 e BO o 8 . a3 o 113 o 03:45 * 320 Q 1252 ] 128 o 550 a 1802
36 * 13 ¥ . 04:00 : 387 *. 107
35 . 14 . 04:15 * 296 » 150
64 " 17 g 04:30 . 380 * 132
50 . 185 Q 15 ) 59 o 244 o 04:45 * 375 (4] 1428 A 112 Q 501 o 1929
63 " 13 - 05:00 = 364 = 98
78 o 27 B 05:15 % 353 % 127
108 . 27 * 05:30 - 310 5 101
124 4l ars 1] 15 ' B2 o 455 o 05:45 ‘ 292 0 1319 # 126 a 452 1] 1771
136 . 15 2 06:00 ‘ 289 i 85
165 % 23 L 0615 g 288 y 86
174 * B0 = { 06:30 ® 260 0 B85
17 2 648 o 66 = 164 o B10 o 06:45 b 221 o 1058 * 78 o 335 [+ 1393
207 ¥ 70 2 i 47:00 i 212 ® 80
196 i B0 2 o715 * 212 » 74
168 o B3 5 07:30 = 175 H 63
205 . 776 o 70 * 303 o 1079 o 07:45 v 173 o T2 ¥ 57 o 274 o] 1046
9 * a9 * 08:00 2 141 L 57
212 . 56 * 08:15 s 146 o 70
196 ¢ 52 2 08:30 * 146 % 53
238 ' 837 0 48 5 255 o 1092 o 08:45 i 164 0 597 i 55 o 235 [+] 832
209 * 84 * : 08:00 2 151 s 76
211 ’ 55 ¥ 0915 . 122 " 74
221 o 77 bt 0930 . 14 ki 58
220 o B61 ] 62 ¥ 278 0 1138 Q 0945 * 92 0 506 * 69 0 277 o 783
196 = 56 = 10:00 * 104 B 58
. . . . . . . . . . 10:15 . 86 . 62
. : . ; ¥ N : * - * 10:30 ' 87 . 41
, * * r £ * y - X # 10:45 " 68 0 345 . 35 0 196 0 541
. . . . . . . . . . 11:00 . 56 . 37
. . . . . . - . . . 11415 « 48 . 39
. . . . . . . . - . 1130 H 41 . 30
5 - 2 ks = - ¥ r % = 11:45 * 40 1] 185 . 25 0 131 o 316
4229 a 1259 o 5236 [} Total [1] 8081 1] 3223 o 11304
100.0% 0.0% 100.0%  0.0% 100.0% 0. Percent 0.0% 100.0% 0.0% 100.0% 0.0% 100.0%
"~ Grand Total 16527 24737 3776 5794 20051 30531
Parcant 40.1% 59.9% 30.5% 60.5% 39.6% 60.4%

ADT ADT 18,760 AADT 18,760



Wilson Okamoto Corporation
1807 S. Beretania 51, Suite 400

Honelulu, HI 26826

Page 2

Piilani Hwy. North of Kulanihaked Street

Site Code:
Station 1D:

Latitude: 0" 0.000 Undefined

Start 35-Jan-11 SB Hour Totals Hour Totals
Tima Tue Moming _ Aftemcon  Moming  Aftemoon  Moming _ Aftemoon  Moming
12:00 37 199 17 230
12:15 25 244 26 155
12:30 27 276 7 163
12:45 18 263 107 982 5 175 85 723
01:00 10 267 8 196
01:15 9 311 5 183
01:30 12 293 7 202
01:45 10 306 4 177 7 189 27 770
02:00 10 300 14 168
02:15 11 316 4 184
02:30 10 299 6 188
02:45 14 318 45 1233 5 163 20 703
03:00 10 305 5 197
0F15 17 362 8 164
03:30 29 351 6 202
03:45 24 323 B0 1341 14 201 a3 764
04:00 51 337 9 158
04:15 43 341 15 209
04:30 63 284 18 169
04:45 49 308 206 1268 16 173 58 708
05:00 61 .n7 3 180
05:15 79 313 28 181
05:30 96 266 46 164
05:45 o9 310 335 1226 51 131 156 656
06:00 114 276 62 142
06:15 154 264 102 142
06:30 216 238 124 185
06:45 217 210 701 988 153 155 441 624
07:00 286 216 150 130
07:15 352 208 187 115
07:30 366 178 158 117
07:45 a4 207 1330 806 146 95 641 457
08:00 259 168 152 103
08:15 281 160 133 12
08:30 232 155 166 89
08:45 261 150 1033 633 119 85 570 389
09:00 258 161 116 77
09:15 248 166 162 11
09:30 223 177 147 o7
09:45 229 172 958 676 185 93 609 are
10:00 181 148 184 88
10:15 217 16 188 98
10:30 233 92 178 82
10:45 238 63 869 419 186 &4 716 332
11:00 208 68 204 72
11:15 234 54 183 66
11:30 268 48 180 40
11:45 2ra s 983 209 | 161 40 738 218
Total 5688 10958 4073 6723
Percent 37.9% 62.1% aTT% 82.3%

Combined Totals

74

13

1142

1971

1603

1567

1585

1721
10761
37.8%

1705

1847

1936

2105

1977

1882

1612

1263

1022

17681
622%

Wilson Okamoto Corporation Fageo
1807 S. Beretania St., Suite 400
Honolulu, HI 36826
Piilani Hwy. North of Kulanihakol Street
Sit 4
Sl;tun o

Latitude: O 0.000 Undefined

Start 26-Jan-11 Hour Totals NB Hour Totals Combined Totals
Time __ Wed  Moming Aftemoon Moming AMtemoon Moming Aftemoon Morning AMemocon Moming Aftemoon
12:00 29 315 27 181
12:15 21 339 az 237 3
12:30 17 325 2 221 1
12:45 9 205 76 1274 31 251 17 890 193 2164
01:00 14 313 23 289
o115 19 320 19 218
01:30 13 37 9 248
01:45 15 312 61 12n 12 228 63 283 124 2254
02:00 5 282 21 224
02:15 8 347 a 218
02:30 10 3zz 11 229
02:45 18 361 41 1312 4 249 44 o921 85 2233
03:00 15 342 4 196
0315 17 343 9 217
03:30 17 341 1 223 :
03:45 28 345 7 pkral 14 190 38 826 115 2197
04:00 43 368 19 186
04:15 4 an 12 253
04:30 Ti 325 29 176
04:45 42 347 200 1351 30 195 a0 810 290 2161
05:00 54 320 ar 198
05:15 B4 350 39 192
05:30 100 209 56 183
05:45 105 308 343 1272 65 141 197 714 540 1986
06:00 108 280 a1 141
06:15 174 286 100 163
06:30 188 232 169 141
06:45 219 271 690 1079 167 128 527 573 1217 1652
07:00 253 218 171 140
07:156 320 185 153 126
07:30 347 197 146 17
07:45 273 1598 1183 808 19 12 (23] 504 1854 1312
08:00 346 167 152 105
08:15 295 164 159 110
08:30 259 153 187 17
08:45 272 170 172 654 175 102 653 434 1825 1088
09:00 238 162 181 99
09:15 233 173 177 128 ?
08:30 2 148 192 a6
09:45 228 141 920 624 202 87 752 420 1672 1044
10:00 235 112 198 85
10:15 251 102 200 a0
10:30 224 108 198 &8
10:45 277 70 287 a9z 188 61 784 304 177 696
11:00 255 38 2 56
11:15 251 ar 240 T8
11:30 an 41 215 45
1145 335 41 142 157 106 48 782 227 1924 384
Total 6902 11565 4708 7606 1610 19171
Percent 37.4% 62.6% 38.2% 61.8% 3TT% 62.3%



Wilson Okamoto Corporation
1807 S. Beretania St., Suite 400
Honclulu, HI 96826

Page 4

Pillani Hwy. Norih of Kulanihako Street
Site Code:

Staticn (D
Latitude: O 0.000 Undefined
Stan 27-Jan-11 5B Hour Totals Hour Totals Combined Totals
Time Thu Moming _ Aftemoon  Moming  Afternoon gg Memoon Moming  Aftemoon  Moming  Afterncon
12:00 * a1
1215 14 * 25 s
12:30 16 b 11 3
12:45 15 " 68 o 12 ’ 73 ] 147 Q
01:00 5 i 11 .
01:15 9 2 12 £
01:30 11 i 9 ”
01:45 12 ¥ ar Q 18 * 50 ] 87 (1]
02:00 15 o 17 .
02:15 14 * 14 &t
02:30 13 i 1 :
02:45 11 L 53 a 4 * 46 o 29 ]
03:00 18 o 8 5
03:15 24 Y B 2
03:30 28 o T -
03:45 28 * 98 1] 14 * 35 0 133 0
04:00 42 i 15 *
04:15 46 e 13 *
04:30 71 . 25 *
04:45 54 * 213 o 28 5 81 o 204 o
05:00 53 * 34 by
05:15 a1 - 39 -
05:30 &9 . &3 .
05:45 105 ¥ 338 ] 72 L 208 o 546 L]
D600 107 ¥ 79 i
06:15 151 g 119 g
D830 209 s 137 "
06:45 213 * 680 i} 172 * 507 0 1187 o
07080 256 * 179 *
07:15 288 2 188 ‘
07.30 346 8 173 *
07:45 208 * 1188 a 198 " 738 0 1924 0
08:00 298 . 169 =
08:15 203 o 125 b
08:30 268 iy 133 !
08:45 261 * 1120 1] 165 ¥ 592 o 1712 o
05:00 250 s 180 *
09:15 254 1 166 »
09:30 232 2 216 *
09:45 129 * BE5 o 79 * a1 o 1506 o
10:00 . - . . . . . . - .
10415 . . . . . . . . . .
10:30 - * - . . . . . . .
10:45 " N . . - . . . . -
11:00 . . . . . . . . . .
11415 . . . . - . - . . .
1130 . . . . . . . . o .
1145 . . . . . N . . . .
Total 4660 o 2975 a 7635 [
Parcent 100.0% 0.0% 100.0% 0.0% 100.0% 0.0%
~ Grand Total 18250 30604 11756 17552 30006 48156
Percant 374% G2.6% 40.1% 59.9% 38.4% 61.6%
ADT ADT 28,612 AADT 20,612
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Wilson Okamoto Corporation
1907 S, Beretania St., Suite 400
Honolulu, HI 96826

Description 1: Kihei High School
Description 2: Kulanihakoi Street Date: 1/26/2011
Description 3: Wednesday
Daily Volume
ﬁgn EB WB Combined in EB Combined
1 3 25 [ 26 B = fr B8 kT 45 142 ~117 512
12:15 AM 4 11 15 12:15 PM 35 133
12:30 AM 3 6 5 12:30 PM 111 35 146
12145 AM 15 3 18 12:45 PM 93 23 116
1:00 AM 2 £l E] 21 1200 P 3 289 24 155
1:15 AM 0 4 4 1:15PM 71 39 110
1:30 AM 0 3 3 1:30 BM 54 41 95
1:45 AM 2 9 11 1:45 PM 58 51 109
2:00 AR T 12 E 5 [ i7 200 PN CE L L}
2:15 AM 3 1 4 2:15PM 71 47 118
2:30 AM 5 2 - 2:30 PM 63 42 105
2:45 AM 0 0 0 2:45 PM 94 28 122
100 AM 0 13 0 8 0 F31 3:00 PM 75 204 36 160 i1 364
3:15 AM 2 4 6 3:15 PM 35 45 80
3:30 AM 1 1 2 3:30 PM 37 38 75
3:45 AM 10 3 13 3:45 PM 57 41 98
4:00 AM- Z 23 0 i Z 33 4:00 PM 41 173 a1 190 B2 363
4:15 AM 3 1 4 4:15 PM 32 54 86
4:30 AM El 4 13 430 PM 38 a1 79
4:45 AM 9 5 14 4:45 PM 62 54 116
500 AM [ 5 5 IF it &3 00 PM 32 168 a1 03 73 37
5:15 AM 6 4 10 5:15 PM 44 a3 a3
5:30 AM 21 8 29 5:30 PM 54 53 107
5:45 AM 22 11 33 5:45 PM 38 60 a8
6100 AM 30 137 i6 57 40 151 6:00 PH 172 5T 186 90 358
6:15 AM 36 10 46 6:15 PM &2 52 121
6:30 AM 31 9 40 6:30 PM 34 41 75
6:45 AM 37 28 65 6:45 PM a7 35 72 g
7200 AM & 291 20 115 76 406 7:00 PM o 1l T :
7:15 AM 73 29 102 7:15 PM 25 26 51 H
7:30 AM 92 29 121 7:30 PM 27 36 63 H
7:45 AM 70 ) 37 : 107 7:45 PM 22 30 52
B:00 AM 50 256 I . T A L ] B:00 PM 19 45 — 23 119 42 a4
B:15 AM 56 45 101 8:15 PM 23 32 55
8:30 AM 74 38 112 8:30 PM 24 32 56
_ BM45AM 76 e 54 e 130 B:45 PM 29 32 61
9:00 AM a7 286 18 133 115 319 9:00 PM 1z 73 3 1 0 g
9:15 AM a7 a4 a1 9:15 PM 19 25 44 3
9:30 AM 83 30 113 9:30 PM 23 42 65 H
9:45 AM 59 41 100 9:45PM 19 17 36 H
00 AW 67 prH 33 131 100 353 10:00 PM i7 a7 i 73
10:15 AM 56 30 86 10:15PM 14 15 29
10:30 AM 38 29 67 10:30 PM 10 12 ig
5 AM 61 EL) 100 10:45 PM 6 1
00 AM T 180 Er) 170 B8 350 11:00 PM E] 27 ] 35 i7 62
15 AM 38 46 84 11:15 PM 3 9 12
11:30 AM 49 37 86 11:30 PM 9 13 22
11:45 AM 43 43 az 11:45 PM 6 5 11
EB wB ¥
24 Hour Volume 3508 (56.1%) 2525 (41.9%) 6033 {
12:00 AM - 12:00 PM 12:00 PM - 12:00 AM H
ER we Combined EB ] H
Counk 1501 878 2379 2007 1647 3654 i
63.1 % 36.5 % 54.9 % 45.1 % 1
Peak Hour 8:15 AM 8:00 AM 8:15 AM 12:15 PM 5:30 PM 12:15 PM 5
Volume 303 174 458 408 223 525 i
Factor 0.78 0.81 0.88 0.92 0.93 0.90 H
i
.?
. ; ; ¢
Wilson Okamoto Corporation
1907 S. Beretania St., Suite 400
Honolulu, HI 96826
Description 1: Kihet High Scheol
Description 2: Kulanihakol Street Date: 1/25/2011
Description 3: Tuesday
S Daily Volume
Begin EB —WEB Combined mm EB W8 Combined
127 3 15 =] 23 8 38 12: 32 147 33 120 B5 262
12:15 AM 4 8 12 12:15 PM 33 27 60
12:30 AM 6 7 13 12:30 PM a5 34 79
12:45 AM 2 3 5 12145 PM 32 26 58
1:00 AM [ g 4 13 10 i 1:00 PR 3 147 107 a3 254
1:15 AM 1 3 4 1:15 PM 27 30 57
1:30 AM 1 1 2 1:30 PM 37 22 55
1:45 AM 1 5 3 1:45 PM 60 35 95
200 AM — % 15 4 11 [ 3 Z:00 PR 48 193 3T 14 B0 334
2:15AM 3 6 9 2:15PM 21 34 55
2:30 AM 6 o ‘6 2:30 PM 33 98
2:45 AM 1 1 2 2:45 M 59 42 101
3:00 AM 2 2z z 7 4 5 300 PM 40 155 4z 169 82 318
3:15 AM 9 3 12 3:15 PM 34 52 86
3:30 AM 1 1 2 3:30 PM 47 34 81
3:45 AM 10 1 11 3:45 PM 38 41 79
4300 AM 5 7 ] i3 ] 40 o 500 P 34 145 3% 146 55 291
4115 AM 4 4 8 4:15 PM 30 42 72
4:30 AM 11 2 13 4:30 PM 44 33 77
4:45 AM 7 3 10 4:45 PM 37 36 73 )
5500 AM 10 71 E] it 14" 82 500 PM 37 156 A 152 78 308
5:15 AM 23 1 24 5:15 PM 36 27 63
5:30 AM 15 2 17 5:30 PM 48 43 91
5:45 AM 23 4 27 5:45 P 35 41 76
6:00 AM 9 134 3 52 32 186 6:00 FH 137 af 71 a7 308
6:15 AM 23 9 32 6:15 PM 32 48 80
6:30 AM 41 23 64 6:30 PM 40 44 54
6:45 AM 41 17 58 6:45 PM 26 31 57
700 AM 52 286 5 a7 76 353 7:00 PM T 87 B i L — 66 202
7:15 AM 73 23 96 7:15 BM 22 32 54
7:30 AM 76 14 90 7:30 PM 18 21 40
7:45 AM &5 26 91 7:45 PM o b ) 25 - 42
8:00 AM 54 192 29 19 83 3 §:00 P 23 74 30 102 T 53 176 p
8:15 AM 52 37 89 8:15 PM 9 24 33 Z
8:30 AM 56 28 84 8:30 PM 19 ?g ﬁ 3
8:45 AM 30 25 55 §:45 PM 23
G:00 AM 39 187 22 &0 61 267 T Gwmoem 9 &5 70 &7 35 152
9:15 AM 40 15 55 9:15 PM 16 26 42
9:30 AM 46 16 &2 9:30 PM 18 24 42 i
9:45 AM 62 27 89 9:45 PM. 12 17 29 )
10:00 AM €0 18 21 iis 81 361 10:00 PM 11 £ 27 72 £} 12
10:15 AM 46 37 83 10:15 PM 22 24 46
10:30 AM 44 24 68 10:30 PM 7 10 17
10:45 AM 36 33 69 10:45 PM 10 16 -
11:00 AM a7 e 30 122 77 306 T1:00 M i = & & 20 48
11:15 AM 43 20 63 11:15 PM 1 9 0
11:30 AM 59 45 104 11:30 PM 5 9 14
11:45 AM 35 Eg? 62 11:45 PM 2 2 )
24 Hour Volume 2680 (56.5%) 2063 (43.5%) 4743
ER Wa Lombined EB W8
Count 1305 653 1558 1375 1410 2785
66.6 % 33.4 % 49.4 % 50.6 %
Peak Hour 7:15 AM 10:45 AM 7:15 AM 2:30 PM 5:45 PM 2:30 PM

0
4!

Volume: 268 128 360 198 181 367

Factor 0.88 071 0.94 0.76 0.94 0.1




APPENDIX B
WARRANT 1
EIGHT HOUR VOLUME WARRANT

Wilson Okamoto Corporation
1907 S. Beretania St., Suite 400

Honelulu, HI 96826

Description 1: Kihel High School
Description 2: Kulanihakol Street Date: 1/27/2011
Description 3: Thursday
Daily Volume
Begin EB WE Combined Begin EB WE Combined
1Z: 418 5 17 ]
12:15 AM 13 5 18
12:30 AM 1 3 4
12:45 AM o 4 4
1:00 AM 1 5 2 9 3 1z
1:15 AM o 3 3
1:30 AM '] 0 o
1:45 AM 4 4 8
200 AM 5 i9 5 2Z 10 41
2:15 AM 3 10 13
2:30 AM 8 4 t12
2:45 AM 3 3 6
3:00 AM 1 L3 z 5 3 id
3:15 AM 0 Q 0
3:30 AM 0 2 2
3:45 AM 4 1 5
4:00 AM 3 20 3 ] [] b
4:15 AM 3 0 3
4:30 AM 5 2 7
4:45 AM 9 4 13
5:00 AF i3 k] 4 3n 17 100
5:15 AM 8 s 13
5:30 AM 22 11 33
5:45 AM 27 10 37
6:00 AM 29 128 10 64 39 152
6:15 AM 40 12 52
6:30 AM 19 13 32
6:45 AM 40 29 69
7:00 AM 53 309 18 104 72 413
7:15 AM 106 23 129
7:30 AM 77 29 106
7:45 AM 73 33 106 g
B:00 AM 53 220 55 183 108~ 403
8:15 AM 53 : 45 98
8:30 AM 52 50 102
o Ba5AM 62 33 95
G:00 AM 55 1682 27 127 86 309
9:15 AM 52 40 a2
9:30 AM 36 27 63
9:45 AM 35 33 68
10:00 AM 27 & 38 EL] [ [3]
EB WE Combined
24 Hour Volume 1003 (62.3%) 608 (37.7%) 1611
ER We Combined EB we Combiped
Count 1003 608 1611 0 0 0
62.3 % 37.7 % - -
Peak Hour 7:00 AM 7:45 AM 7:15 AM -
Volume 309 183 449 S
Factor 0.73 0.83 0.87 by

L




Piilani Hwy Kulanihakol St 100% 80%

Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B | Condition A Condition B
:00 488 1922 54 192 1] 1 1 1
115 519 1885 52 177
:30 485 1816 56 165

B8:45 450 1775 30 155

9:00 451 754 39 187 0 1 1 1

9:15 450 688 40 208

9:30 424 1667 46 214

9:45 429 692 62 212

10:00 385 1716 60 86 0 1 1 1

10:15 429 1752 46 73

10:30 449 1784 44 70

10:45 453 1805 36 85

11:00 421 1837 47 184 0 1 1 1

11:15 461 1814 43 169

11:30 470 1806 59 159

11:45 485 1823 35 14

12:00 398 1806 32 14 0 1 0 1

12:15 453 1898 33 13

12:30 487 1950 45 12

12:45 468 1970 32 119

13:00 490 2023 23 147 0 1 0 1

13:15 505 2057 27 172

13:30 507 2115 a7 166

13:45 521 2139 60 194

14:00 524 2147 48 193 0 1 1 1

14:15 563 2151 21 185

14:30 531 2166 65 198

14:45 529 2223 59 180

15:00 528 2275 40 159 0 1 0 1

15:15 578 2313 34 153

15:30 588 2322 47 149

15:45 581 2230 38 146

16:00 566 2164 34 145 0 1 0 1

16:15 587 2139 30 148

16:30 496 2060 44 154

Page 2 of 3
Warrant 1
8-Hour Volumes (:00)
Piilani Hwy Kulanihakoi St 100% 80%

Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B | Condition A | Condition B
0:00 87 253 3 15 0 0 0 [i
0:15 76 196 4 18
0:30 50 146 6 15
0:45 40 127 [ 10
1:00 30 113 9 0 0 0 0
1:156 26 118 5
1:30 31 11 1 7
1:45 26 107 ] 12
2:00 35 110 2 0 0 4] 0
2:15 19 99 3
2:30 27 116 B8
2:45 29 146 1 1
3:00 24 166 2 22 0 [1] 0 0

115 36 241 9 25

:30 57 285 1 20
3:45 49 342 10 30
4:00 99 392 5 27 0 0 0 0
4:15 80 425 4 32
4:30 114 494 11 51
4:45 99 579 7 55
5:00 132 687 10 71 1] 0 0 0
5:16 149 792 23 90
5:30 199 982 15 80
5:45 207 1203 23 116
6:00 237 1448 29 134 1] 1 0 1
6:15 339 1738 27 157
6:30 420 1978 4 207
6:45 452 2144 4 242
7:00 527 2268 52 266 1 3 1 1
7:15 579 2229 73 268
7:30 586 2169 76 247
7:45 576 2048 65 227

Page 1 of 3



Warrant 1

8-Hour Volumes (:15)
Piilani Hwy Kulanihakoi St 100% 80%
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | ConditionB | Condition A | Condition B
0:00 a7 253 3 1
015 76 196 4 1 0 ] 0 0
0:30 50 146 15
0:45 40 127 10
1:00 30 113 [ ]
1:15 26 118 1 5 ] ] 0 0
1:30 31 11 1 4
1:45 26 107 1 12
2:00 35 110 2 1
2:15 19 99 3 1 0 0 0 1]
2:30 27 11€ 6 1
:45 29 14€ 1 13
200 24 166 2 22
315 36 241 9 25 Q 0 0 0
3:30 57 285 1 20
345 49 342 10 30
4:00 99 392 5 27
4:15 80 425 4 32 0 0 0 0
4:30 114 494 11 51
4:45 g9 579 7 55
5:00 132 687 10 71
5:15 149 792 23 90 0 0 1] 1
5:30 199 982 15 90
5:45 207 1203 23 116
6:00 237 1448 29 134
6:15 339 1738 23 157 0 1 0 1
6:30 420 1978 41 207
6:45 452 2144 41 242
7:00 527 2268 52 266
7:15 579 2228 73 268 1 1 1 1
7:30 586 2169 76 247
7:45 576 2048 65 227
Page 10f 3
Piilani Hwy Kulanihakoi St 100% 80%
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | CenditionB | Condition A | Condition B
16:45 515 2040 a7 158
17:00 541 2026 a7 156 0 1 4] 1
17:15 508 1955 36 158
17:30 476 897 48 154
17:45 501 854 35 146
18:00 470 776 39 137 0 1 ] 1
18:15 450 1687 32 127
18:30 433 1614 40 117
18:45 423 1525 26 6
19:00 381 1471 29 7 0 2] 0 1
19:15 77 1426 22 1
19:30 344 1385 19 68
19:45 369 1336 17 68
20:00 36 1256 23 74 [i] [i] 0 0
20:15 36 1231 -] 70
20:30 295 1203 19 77
20:45 289 1235 23 76
21:00 311 1260 19 65 0 0 1] [1]
1:15 308 1252 16 57
1:30 27 1211 18 63
1:45 14 1091 12 52
22:00 303 939 11 50 0 0 0 o
[ 22:15 267 799 22 51
22:30 207 682 ¥ 30
22:45 162 587 10 28
23:00 163 527 12 20 0 0 0 0
2315 150 364 8
23:30 112 214 £ 7
23:45 102 102 2 2
of Periods Warrant Satisfied 1 13 6 14

Page 3of 3



Piilani Hwy Kulanihakoi St 100% 80%
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B | Condition A | Condition B
16:45 515 2040 37 158
17:00 541 2028 37 156
17:15 508 1‘_9_§§ 36 58 0 1 0 1
17:30 476 1897 48 54
17:45 501 1854 35 46
18:00 470 1776 39 137
18:15 450 1687 32 127 0 1 0 1
18:30 433 1614 40 117
18:45 423 1525 28 6
19:00 381 1471 29 7
19:15 377 1_4\_g§ 22 1 0 0 4] 1
19:30 344 1385 19 68
19:45 369 1336 17 ]
20:00 336 1256 23 74
20:15 336 1231 9 70 0 0 0 0
20:30 295 1203 19 77
20:45 289 1_2__3_§ 23 76
21:00 311 1260 19 65
21:15 308 1252 1 57 *] 0 4] 4]
21:30 327 1211 1 63
21:45 314 1091 1 52
22:00 303 939 11 50
22:15 267 799 22 51 0 0 0 0
22:30 207 682 7 30
22:45 162 587 10 28
23:00 183 527 12 20
23:15 150 364 1 8
23:30 112 214 5 T
23:45 102 102 2 2
# of Periods Warrant Satisfied 2 13 7 15
Page 3of 3
Billan Hwy Kulanihakoi St 100% 80%

Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B | Condition A | Condition B

:00 488 1922 54 192

115 519 1885 52 177 0 1 1 1
8:30 465 1816 6 165
8:45 450 775 0 155
8:00 451 1754 9 187
9:15 450 1688 40 208 1 1 1 1
9:30 424 1667 46 214
9:45 429 1692 62 212
10:00 385 1716 60 86
10:15 429 1762 46 73 4] 1 1 1
10:30 449 1784 44 70
10:45 453 1805 36 185
11:00 421 1837 47 184
11:15 461 1814 43 169 0 1 1 1
11:30 470 1806 59 159
11:45 485 182 35 145
12:00 398 1806 32 142
12:15 453 1898 33 133 0 1 0 1
12:30 487 1950 45 127
12:45 468 1970 32 119
13:00 490 2023 23 147
13:15 505 2057 27 172 0 | 1 1
13:30 507 2115 37 66
13:45 521 2139 60 94
14:00 524 2147 48 93
14:15 563 2151 21 85 0 1 1 1
14:30 531 2166 65 98
14:45 529 2223 59 180
15:00 28 2275 40 159
15:15 78 2313 34 153 0 1 0 1
15:30 588 2322 47 149
15:45 581 2230 38 146
16:00 566 2164 34 145
16:15 587 2138 30 148 0 1 0 1
16:30 496 2060 44 154

Page 2 of 3



Piilani Hwy Kulanihakoi St 100% 80%
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B Condition A Condition B
8:00 488 1922 54 192
115 519 1885 52 77
:30 485 1816 56 65 0 1 1 1
145 450 1775 30 155
100 451 1754 39 87
9:15 450 1688 40 208
9:30 424 1667 46 214 1 1 1 1
9:45 429 1692 62 212
0:00 385 1716 60 186
0:15 429 1752 46 173
10:30 449 1784 44 170 0 1 1 1
10:45 453 1805 36 185
11:00 421 1837 47 184
11:15 461 1814 43 169
11:30 470 1806 59 159 0 1 0 1
11:45 485 1823 35 145
12:00 398 1806 3 142
12:15 453 1898 38 133
12:30 487 950 4 127 0 1 0 1
12:45 468 1970 32 119
13:00 490 2023 23 147
13:15 505 2057 7 172
13:30 507 2115 7 166 0 1 1 1
13:45 521 2139 0 94
14:00 524 147 48 93
14:15 563 151 21 85
14:30 531 166 85 o8 "] 1 1 1
14:45 529 2223 59 180
15:00 528 2275 40 59
15:15 578 2313 34 53
15:30 588 2322 47 49 0 1 0 1
15:45 581 2230 38 14¢
16:00 566 2164 34 14
16:15 587 2139 30 14
16:30 496 2060 44 154 0 1 [1] 1
Page 2 of 3
Warrant 1
8-Hour Volumes (:30)
Piilani Hwy Kulanihakoi St 100% B80%
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | ConditonB | Condition A | Condition B
0:00 87 253 3 15
0:15 76 196 4 18
0:30 50 146 6 15 0 Q 0 0
0:45 40 127 2 10
1:00 30 113 ] 9
1:15 26 118 1 5
1:30 <1l 111 1 7 0 0 0 0
1:45 26 107 1 12
2:00 35 110 2 12
2:15 9 99 3 12
2:30 27 116 6 18 0 0 0 0
2:45 29 146 13
200 24 166 F 22
:15 36 241 9 25
| 330 57 285 20 0 Q 0 0
45 49 342 10 30
4:00 99 392 5 27
4:15 80 425 4 32
4:30 114 494 11 51 0 [] [1] 0
4.45 29 579 7 55
5:00 32 687 10 71
5:15 49 792 23 90
5:30 a9 982 15 90 0 Q 0 1
5:45 207 1203 23 116
6.00 237 1448 29 134
6:15 339 1738 23 157
6:30 420 1978 41 207 1 1 1 1
6:45 452 2144 41 242
7:00 527 2268 52 266
7:15 579 2229 73 268
7:30 586 2169 76 247 1 1 1 1
7:45 576 2048 65 227

Page 1of 3



Warrant 1

8-Hour Volumes (:45)

Piilani Hwy Kulanihakoi St 100% 80%
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Cendition B | Condition A | Condition B
0:00 87 253 3 1
0:15 76 196 4 1
0:30 50 148 -] 1
0:45 40 127 2 10 0 0 ] 0
1:00 30 113 6 9
1:15 26 118 1 5
1:30 a1 111 1 7
145 26 107 1 0 1] 0 0
:00 35 110 2 1
115 19 99 1
130 27 116 € 18
2:45 29 146 13 0 0 0 0
3:00 24 166 2 22
3:15 36 241 ] 25
3:30 57 285 20
3:45 48 342 10 30 1] 0 0 0
4:00 99 392 5 27
4:15 80 425 4 a2
4:30 114 494 11 51
4:45 99 579 7 55 0 0 0 0
5:00 132 687 10 71
5:15 149 792 23 90
5:30 199 982 15 20
5:45 207 1203 23 116 0 1 [i] 1
6:00 237 1448 29 134
115 338 1738 23 157
= 230 420 1978 41 207
:45 452 2144 41 242 1 1 1 1
7:00 527 2268 52 266
7:15 579 2229 73 268
7:30 586 2169 76 247
7:45 576 2048 65 227 1 1 i 1
Page 1of 3
Piilani Hwy Kulanihakoi St 100% 80%
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Condition B | Condition A | Condition B
16:45 515 2040 7 158
17:00 541 2026 37 156
17:15 508 1955 36 158
17:30 478 1897 48 154 "] 1 0 1
17:45 501 1854 35 146
18:00 470 1776 39 37
18:15 450 1687 32 127
18:30 433 1614 40 17 0 1 o 1
:45 423 1525 26 96
):00 381 1471 29 87
3:15 377 1426 22 81
3:30 344 1385 19 68 0 0 0 0
19:45 369 1336 17 €8
20:00 336 1266 23 74
20115 336 123 9 70
20:30 295 1203 19 77 [1] 0 1] 1]
20:45 289 123¢ 23 76
21:00 3an 1260 19 65
21:15 308 1252 16 57
21:30 327 1211 18 63 0 0 ] "]
21:45 314 1091 12 52
22:00 303 939 11 50
22:15 267 799 22 1
22:30 207 882 7 0 0 0 0 0
22:45 162 587 10 28
23.00 163 527 12 20
23:15 150 364 1 8
23:30 112 214 5 T
23:45 102 102 2 2
# of Perlods Warrant Satisfied 3 13 7 14

Page 30of 3



Piilani Hwy Kulanihakoi St 100% 80%
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A Condition B | Condition A Condition B
16:45 515 2040 a7 158 0 1 0 1
17:00 541 2026 37 156
17:15 508 1955 36 158
17:30 476 1887 48 154
17:45 501 1854 35 146 0 1 0 1
18:00 470 1776 :ég_ 137
18:15 450 1687 32 127
18:30 433 1614 40 117
18:45 423 525 26 96 0 0 [¢] 1
19:00 381 471 29 7
3:15 ar7 426 22 1
:30 344 385 19 68
45 369 338 17 68 0 0 0 0
20:00 336 1256 23 74
20:15 336 1231 9 70
20:30 295 1203 77
20:45 289 1235 ‘ 76 1] 0 0 0
21:00 311 1260 € 5
115 308 1252 16 7
21:30 327 1211 18 3
21:45 14 1081 12 52 0 0 0 0
22:00 303 939 11 ; 50
22115 267 799 22 51
22:30 207 882 7 30
22:45 162 587 10 28 0 1] 0 0
23:00 163 527 12 20
23:15 150 364 1 8
23:30 112 214 5 7
23:45 102 102 2 2
# of Periods Warrant Satisfied 3 13 [ 14
Page 3of 3
Piilani Hwy Kulaninakoi St 100% 80%
Time [ 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Condition A | Conditon B | Condition A | Condition B
:00 488 1922 54 192
:15 519 1885 52 177
130 465 1816 56 165
8:45 450 1775 30 155 0 1 0 1
9:00 451 1754 39 187
15 450 1688 40 208
:30 424 1867 46 214
45 429 1692 62 212 1 1 1 1
10:00 385 1716 80 186
10:15 429 1752 46 173
10:30 449 1784 44 170
10:45 458 1805 36 185 0 1 1 1
11:00 42 1837 47 184
11:15 46 1814 43 169
11:30 470 180 59 158
11:45 485 182: 35 145 0 1 0 1
12:00 398 1801 32 142
12:15 453 1898 33 133
12:30 487 1950 45 127
12:45 468 1970 32 119 0 1 0 1
13:00 490 2023 23 147
13:15 505 2057 27 172
13:30 507 2115 37 166
13:45 521 2139 60 194 0 1 1 1
14:00 524 2147 48 193
14:15 563 2151 21 185
14:30 531 21686 65 198
14:45 529 2223 50 180 0 1 1 1
15:00 528 2275 40 159
15:15 578 2313 34 153
15:30 _588 2322 47 149
15:45 581 2230 38 146 0 1 0 1
16:00 566 164 34 145
16:15 587 139 30 148
16:30 496 060 44 154

Page 2 of 3



APPENDIX C

WARRANT 2
FOUR HOUR VOLUME WARRANT

Warrant 2

4-Hour Volumes (:00)

e e A AR R

Piilani Hwy Kulanihakoi St Warrant
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Satisfied
0:00 87 253 3 0
0:15 78 196 4 0
0:30 50 146 B 0
0:45 40 127 2 10 0
1:00 30 113 3] 9 1]
1:15 26 118 1 5 0
1:30 31 111 1 7 0
45 26 107 : 0
2:00 35 110 F 0
2:15 18 93 2 0
2:30 27 116 18 4]
2:45 29 146 1 13 "]
3:00 24 166 : 22 [i]
3:15 36 241 ] 25 0
3:30 57 285 20 [i]
3:45 49 342 10 30 0
4:.00 99 392 5 27 4]
415 80 425 4 32 1]
4:30 114 494 11 51 0
4:45 o9 579 7 55 0
5:00 132 687 10 " 0
5:15 49 792 23 90 0
5:30 199 982 15 80 0
5:45 207 1203 23 116 1
6:00 237 1448 29 134 1 1
6:15 339 1738 23 157 1
130 420 1978 4 207 1
6:45 452 2144 41 242 1
7:00 527 2268 52 266 1 1
7:15 579 2229 73 268 1
7:30 586 2168 76 247
7:45 576 2048 65 227
8:00 488 922 54 192 1
8:15 519 1885 52 177 1
8:30 465 1816 56 165 1
8:45 450 1775 30 155 1
9:00 451 1754 39 187 1 1
9:15 450 1688 40 208 1
9:30 424 1667 46 214 1
9:45 429 1692 62 212 1
10:00 385 1716 60 186 1 1
10:15 429 1752 46 173 1
10:30 449 784 44 170 1
0:45 453 805 36 85
:00 421 837 47 84 1
:15 461 1814 43 69
:30 470 1806 59 159 1
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Piilani Hwy Kulanihakoi St Warrant
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Satisfied
11:45 485 1823 35 145 1
12:00 398 1806 32 142 1 1
115 453 1888 33 133 1
:30 487 1950 45 127 1
145 468 1970 32 119 1
3:.00 490 2023 23 147 1 1
13:15 505 2057 27 172 1
13:30 507 2115 37 166 1
13:45 521 139 60 194 1
4:00 524 147 48 193 1 1
4:15 563 151 21 185 1
4:30 531 166 65 198 1
14:45 529 2223 59 180 1
15:00 528 2275 40 159 j | 1
15:15 578 2313 34 153
15:30 588 2322 47 149
15:45 581 2230 38 146 1
16:00 566 2164 34 145 1
16:15 587 2139 30 148 1
16:30 496 2060 44 54 1
16:45 515 2040 7 158 1
17:00 541 2026 7 156 1 1
17:15 508 1955 36 158 1
17:30 476 1897 48 154 1
17:45 501 1854 35 146 1
18:00 470 776 38 137 1
18:15 450 1687 32 127
18:30 433 614 40 117
18:45 423 525 26 96 4]
19:00 381 1471 29 87 0
19:15 377 1426 22 81 0
19:30 344 1385 19 68 0
19:45 369 1336 17 68 0
20:00 33¢ 1256 23 74 0
20:15 33¢ 1231 9 70 0
20:30 295 1203 19 77 0
20:45 289 1235 23 76 0
21:00 311 1260 19 65 0
21:15 308 1252 16 57 0
21:30 327 1211 18 63 0
21:45 314 1091 12 52 0
22:00 303 939 11 50 0
22:15 267 789 22 51 0
22:30 207 682 7 30 0
22:45 162 587 10 28 0
23:00 163 527 12 20 0
23:15 150 364 1 8 0
23:30 112 214 5 7 0
23:45 102 02 2 2 0
# of Periods Warrant Satisfied 13

Page 2of2

Warrant 2
4-Hour Volumes (:15)
Piilani Hwy Kulanihakoi St Warrant

Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Satisfied
0:00 87 253 3 15 0
0:15 76 196 4 18 0
0:30 50 146 6 15 0
0:45 40 127 2 10 0
1:00 30 113 5] 9 0
1:15 26 118 1 5 0
1:30 31 111 1 7 0
1:45 26 107 1 12 0
2:00 35 110 2 12 0
2:15 19 99 3 12 0
2:30 27 116 6 18 0
2:45 29 146 1 13 4]

:00 24 166 2 22 a

115 36 241 9 25 0
3:30 57 285 1 20 0
3:45 49 342 10 30 0
4:00 99 392 5 27 0
4:15 80 425 4 32 0
4:30 114 494 11 51 0
4:45 99 579 7 55 0
5:00 132 BET 10 71 0
5:15 149 792 23 90 0
5:30 199 982 15 90 0
5:45 207 203 23 116 1
6:00 237 448 29 134
6:15 339 738 23 157 1 1
6:30 420 1978 41 207
6:45 452 2144 41 242 1
7:00 527 2268 52 266 1
7:156 579 2229 73 268 1 1
7:30 586 2169 76 247
7:45 576 2048 65 227
8:00 488 1922 54 192
8:15 519 1885 52 177 1
8:30 465 1816 56 165 1
8:45 450 1775 30 155 1

00 451 1754 39 187 1

15 450 1688 40 208 1 1

:30 424 1667 46 214 1

145 429 1692 62 212 1
10:00 385 1716 60 186 1
10:15 429 1752 46 173 1 1
10:30 44 1784 44 170 1
10:45 452 1805 36 185 1
11:00 42 1837 47 184
11:15 46 1814 43 169 1
11:30 470 1806 59 59
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Piilani Hwy Kulanihakoi St Warrant
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Satisfied
11:45 485 1823 35 145 1
2:00 398 180! 32 142 1
12:15 453 189 33 133 1 1
12:30 487 1950 27 1
12:45 468 970 2 19 1
13:00 490 2023 k 147 1
13:15 505 2057 7 172 1 1
13:30 507 2115 a7 166 1
13:45 521 2139 60 194 1
4:00 524 2147 48 193 1
415 563 2151 21 185 1 1
4:30 531 2166 65 198 1
4:45 529 2223 59 180 1
15:00 528 2275 40 159 1
15:15 578 313 34 153 1 1
15:30 588 322 47 149 1
5:45 581 2230 38 146 1
6:00 566 2164 34 145 ]
6:15 587 2139 30 148 1 1
16:30 496 2060 44 154 1
16:45 515 2040 7 158
17:00 541 2026 7 156
17:15 508 1955 36 58 1
17:30 476 1897 48 154
17:45 501 1854 35 146 1
18:00 470 1776 38 37 1
15 450 1687 32 27 1 1
30 433 1614 40 T 1
145 423 1525 26 96 0
:00 a8 1471 28 B7 0
18:15 377 1426 22 81 0
19:30 344 1385 19 68 0
19:45 369 336 17 [ [1]
20:00 336 256 23 74 0
20:15 336 231 9 70 0
20:30 295 1203 19 77 0
20:45 289 1235 23 76 0
21:00 an 1260 19 65 0
21:15 308 1252 16 7 0
21:30 327 1211 18 53 0
21:45 314 1091 12 52 0
22:00 303 939 11 50 0
22:15 267 799 22 51 0
22:30 207 682 7 30 0
22:45 162 587 10 28 0
23:00 163 527 12 20 4]
23:15 150 364 1 8 0
23:30 112 214 5 7 0
23:45 102 102 2 2 0
# of Periods Warrant Satisfied 13
Page 2 of 2

Warrant 2
4-Hour Volumes (:30)
Piilani Hwy Kulanihakoi St Warrant
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Abova Min Satisfied
0:00 87 253 3 15 0
0:15 76 196 4 18 0
0:30 50 146 6 15 0
0:45 40 127 2 10 4]
1:00 30 113 6 0
1:15 26 118 1 £ 0
1:30 31 111 1 7 0
1:45 26 107 1 12 0
2:00 35 110 12 0
2:15 19 99 12 0
2:30 27 16 18 0
2:45 29 46 13 0
3:00 24 66 2 22 0
3:15 36 241 9 25 0
3:30 57 285 1 20 0
3:45 49 342 10 30 0
4:00 99 392 5 27 0
4:15 80 425 4 32 0
4:30 114 484 11 51 0
4:45 99 579 T 55 0
:00 132 687 10 71 0
15 149 792 23 30 0
:30 199 982 15 30 0
:45 207 1203 23 116 1
6:00 237 1448 29 134 1
6:15 339 1738 23 157 1
6:30 420 1978 41 207 1 1
6:45 452 . 2144 41 242 1
7:00 527 2268 52 266
7:15 579 2229 73 268
7:30 586 2169 76 247 1
7:45 576 2048 65 227 1
:00 488 1922 54 182 1
115 519 885 52 177 1
:30 465 816 56 165 1 1
145 450 775 30 155 1
00 451 1754 39 187 1
9:15 450 1688 40 208 1
9:30 424 1667 46 214 1 1
9:45 429 1682 62 212 1
0:00 385 1716 60 86 1
0:15 429 1752 46 73 1
0:30 449 1784 44 70 1 1
:45 453 1805 36 185 1
11:00 421 1837 47 184 1
11:16 481 1814 43 168 1
11:30 470 1806 59 159 1 1

Page 1 of 2
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Piilani Hwy Kulanihakoi St Warrant
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Salisfied
11:45 485 1823 35 145 1
12:00 398 1806 32 142
115 453 1898 33 133 1
:30 487 1950 45 127 1 1
145 468 1870 32 118 1
3:00 490 2023 23 147 1
13:15 505 2057 27 172 1
13:30 507 2115 37 166 1
13:45 521 2139 60 194
14:00 524 2147 48 193
14:15 563 2151 21 185 1
14:30 531 2166 65 198 1 1
14:45 529 2223 59 80 1
15:00 528 2275 40 159
15:15 578 2313 34 153
15:30 588 2322 47 149 1
15:45 581 2230 38 146 1
16:00 566 2164 34 45 1
16:15 587 2139 30 148 1
16:30 496 2060 44 154 1 1
16:45 515 040 a7 158 1
17:00 541 026 37 56 1
17:15 508 1955 36 58 1
17:30 476 1897 48 54 1 1
17:45 501 1854 35 46 1
18:00 470 1776 39 137 1
18:15 450 687 a2 127 1
18:30 433 614 40 117 1 1
18:45 423 525 26 96 t]
19:00 381 1471 29 7 0
19:15 377 1426 22 1 0
19:30 344 1385 19 68 0
19:45 369 1336 17 68 0
20:00 36 256 23 74 0
20:15 36 231 9 70 0
20:30 295 203 19 77 0
20:45 289 235 23 76 0
21:00 311 1260 19 65 0
1:15 308 1252 16 57 0
1:30 327 1211 18 63 0
1:45 314 1081 12 52 0
22:00 303 939 11 50 0
22:15 267 799 22 51 0
22:30 207 682 7 30 0
22:45 162 587 10 28 0
3:00 163 527 12 20 0
3:15 150 364 8 0
:30 112 214 E T 0
23:45 102 102 : 2 0
# of Periods Warrant Satisfied 13
Page 2 of 2

Warrant 2
4-Hour Volumes (:45)
Piilani Hwy Kulanihakoi St Warrant
Time 15 Min Count | Hourly Total | 15 Min Count | Hourly Total Above Min Satisfied
0:00 87 253 3 15 0
0:15 76 196 4 0
0:30 50 46 [ [i]
0:45 40 27 F 0 [i]
1:.00 30 13 -] 9 [i]
1:15 26 118 1 5 ]
1:30 a 111 1 7 0
1:45 26 107 1 12 0
2:00 35 110 2 2 0
2:15 19 99 3 iF 1]
2:30 27 116 [ 1 1]
2:45 29 146 1 13 0
3:00 24 166 2 22 0
315 36 241 F] 25 1]
3:30 57 285 1 20 5]
3:45 49 342 10 30 0
4:00 99 392 5 27 0
4:15 80 425 4 a2 0
4:30 114 494 11 51 0
4:45 99 579 7 55 0
5:00 132 687 10 71 0
5:15 149 792 23 90 0
5:30 199 982 15 90 0
5:45 207 1203 23 116 1
6:00 237 1448 29 134
15 339 1738 28 157
:30 420 1978 41 207
45 452 . 2144 4 242 1
7:.00 527 2268 52 266 1
715 579 2229 73 268 1
7:30 586 2169 76 247 1
7:45 576 2048 65 227 1 1
:00 488 1922 54 192 1
15 519 1885 52 177 1
:30 465 1816 56 65 1
B8:45 450 1775 30 155 1 1
9:00 451 1754 39 187 1
9:15 450 688 40 208 1
9:30 424 667 46 214 1
9:45 429 692 62 212 1 1
0:00 385 716 60 186 1
0:15 429 1752 46 173 1
0:30 449 1784 44 170 1
10:45 453 1805 36 185 1 1
11:00 421 1837 47 184 1
11:15 461 1814 43 169
11:30 470 1806 59 159
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Piilani Hwy Kulanihakoi St Warrant
Time | 15 Min Count | Hourly Total | 15 Min Count | Hourly Total | Above Min Satisfied
11:45 485 1823 35 145 1 1
2:00 398 806 32 42 1
12:15 453 898 33 2z 1
12:30 487 1850 45 27 1
12:45 468 1970 32 119 1 1
13:00 490 023 23 147 1
13:15 505 057 27 172 1
13:30 507 115 ar 166 1
13:45 521 139 60 194 1 1
14:00 524 2147 48 193 1
4:15 563 2151 21 185 1
4:30 531 2166 65 198 1
4:45 529 2223 59 180 1 1
15:00 528 2275 40 159 1
515 578 2313 34 158
5:30 588 2322 47 149 1
5:45 581 2230 38 146 1 1
6:00 566 164 34 145 1
16:15 587 139 30 48 1
16:30 496 2060 44 54 1
16:45 515 2040 37 58 1 1
7:00 541 2026 37 156 1
7:15 508 1955 36 158 1
7:30 476 1897 48 154 1
7:45 501 1854 35 146 1
18:00 470 1776 9 137
18:15 450 1687 32 127
8:30 433 1614 40 117
8:45 423 1525 26 _ 96 0
9:00 381 1471 29 87 ]
3:15 377 1426 22 81 1]
19:30 344 1385 19 68 0
19:45 369 1336 17 68 0
20:00 336 1256 23 74 0
20:15 336 1231 -] 70 0
20:30 295 1203 19 77 [i]
20:45 289 1235 2! 76 1]
21:00 311 1260 1 65 1]
21:15 308 1252 1 57 0
21:30 327 1211 1 63 *]
21:45 314 1091 12 52 0
22:00 303 939 11 50 0
22:15 267 799 22 51 0
22:30 207 682 T 30 0
22:45 162 587 10 28 0
[ 23:00 163 527 12 20 0
23:15 150 364 1 8 0
23:30 112 214 5 7 0
23:45 102 102 2 2 0
# of Periods Warrant Satisfied 12

Page 2 of 2

APPENDIX F

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2015 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT




STELE 2 Lt ey A R S

HCM Unsignalized Intersection Capacity Analysis HCM Unsignalized Intersection Capacity Analysis

3: Kaonoulu & Piilani Siron 3: Kaonoulu & Piilani 5i42011
N 2 s t i/

Lane Configurafions ¥ O % M M

Volume. (vehvh) - 18 220 66 1228 1490 1 Volume {veh/h) 108 120 1513 1582

Sign Control Stop Free  Free ign Control Free  Free

Grade 0% 0% 0% gfae e :’: g

Peak Hour Factor 084 084 095 095 091 091 Peak Hour Factor 079 087 087 087 087

Hourly flow rate (vph) 21 262 69 1204 1637 12 Houriy flow rate (voh) 136 138 4739 1818 121

Pedssu_jans Padestrians

Lanalwmlh (ft) Lane Width (ft}

Walking Speed (fs) Walking Speed (ft's)

Pgr;;eni Blockage Percent Blockage

Right tumn fare (veh) Right turn flare (veh)

Median type : TWLTL TWLTL Mediantype TWLTL TWLTL

Median storage veh) 2 2 Median storage veh) 2 2

Upstream signal (i) Upstream signal (ft)

pX, platoon unblocked _ pX. platoon unblocked

VG, conflicting volume 2423 B19 1837 vC, conflicting volume 2964 908 1818

vC1, stage 1 conf vol 1637 vC1, stage 1 conf vol 1818

vC2, stage 2 conf vol 786 vC2, stage 2 conf vol 1145

vCu, unblocked vol 2423 819 1637 vCu, unblocked vol 2964 909 1818

C. single (s} 58 '58 41 C, single (s) ‘58 ‘59 41

{C, 2 stage (s) 48 1C, 2 stage (s) 48

iF () R EfsEE 257008 22

PD q”a“s.ma % M 50 82 p0 queue free % 85 70 59

oM capacity (vehh) 238 5% 382 163 465 333

Volume Total

B9 64T 64T

8lg

12

oM capacity (vehvh)

VolmeTolal

Volume Left 21 0 6 0 0 0 0 0

= Volume Left 25 0 138 0 0
Youma i e i B e e Volume Right 0 121
cSH 238 525 392 1700 1700 1700 1700 1700 SH 163 455 a3 1700 i
Volume to Capacity 009 050 018 038 038 048 048 0.0 Ty s o o L
Queue Length 85 (ft 7 88 16 0 0 0 0 0 g Lengmwasmw (ﬂ] s 5 : 2
Control Delay (s) 218 185 162 0.0 00 - 00 0o 00 Conitrol Delay (s) 310 160 232 0.0 0.0
LanelOS c ¢ ¢ Lane LOS DG € ..
i e - ) Agproach Delay ¢ 183 17 00
Approach LOS c o 4
Average Delay 19 e R e e
Intersection Capacity Utiiization 59.4% ICU Level of Service f"emg"_ ‘*g!; R o T
Analysis Period (min) 15 Analysis Period (min) 15
*  User Entered Value

Year 2015 AM Peak With Project 4/20/2011 Baseline

" User Entered Value

Year 2015 PM Peak With Project 4/20/2011 Baseline



HCM Signalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani

P s §

HCM Signalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani

A >y v A

51472011 5/4/2011

/\lJ

Lano Confgurations r a f % M

o e

Lamcmﬁwmﬁg e

ine Confi 4 f ; N M f 5 e C _ N A i
Volume(vph) = © - L e 75 6 27 49 1226 - 137 56 (1613 4 Volume:(vph): 2 7 83 a 3 13 68 - 1598 30 124577 102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000 Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000
Total Lost time () - 50 50 50 50 60 50 40 50 50 . 40 Total Lost time (s) 50 50 50 50 50 50 40 50 50 40
Lane Util. Factor 100  1.00 100 100 100 085 100 1.00 08 1.00 Lane Util. Factor 100  1.00 100 100 100 095 100 100 085 100
Frt e : 100 085 100 085 100 100/ 085 100 100 085 : Frt 100 085 100 08 100 100 085 100 100 08
Fit Protected 097 1.00 096 100 085 100 100 0985 100 100 § Fit Protected 086 1.00 086 100 085 100 100 085 100 100
Satd. Flow {prot) 1813 1583 1781 1583 1863 3725 1667 1863 3725 1667 Satd, Flow {prot) 1794 1583 1780 1583 1863 3725 1667 1863 3725 1667
Fit Permitted 078 1.00 068 100 095 100 100 095 100 100 Fit Permitted 075  1.00 071 100 085 100 100 085 100 100
Sald. Flow (perm) 1457 1583 1264 1583 1863 3705 1667 1863 3725 1667 Satd. Flow (perm) 1392 1583 1327 1583 1863 3705 1667 1863 3725 1667
Paak-hour factor, PHF 085 085 085 092 092 092 094 084 084 093 093 080 ! Peak-hour factor, PHF 076 076 076 082 092 0892 082 092 082 08 088 088
Adi. Flow (vph) 49 4 158 82 7 29 520 1304 148 60 1734 M : Adj. Flow (vph) 28 g 2 42 3 14 74 1737 33 14 1792 116
RTOR Reduction vph) 0 0 119 0 0 25 0 0 0 0 0 0 : RTOR Reduction (vph) 0 0 106 0 0 13 0 0 0 0 0 0
Lane Group Flow (vph) 0 90 40 0 89 4 52 134 146 60 1734 - M Lani Group Flow (vph) 0 38 16 0 45 1 74 1737 33 14 1792 116
Turn Type Perm Perm  Perm Perm  Prot Free  Prot Free Turn Type Perm Perm  Perm Perm  Prot Free  Prot Free
Protected Phases 4 8 5 2 3 6 ; Protected Phases = 4 8 5 2 1 6
Permitted Phases 4 4 8 8 Free Free Pesmitted Phases 4 4 8 8 Free Free
Actuated Green, G (s) 139 138 139 139 66 621 982 72 627 982 Actuated Green, G (s) 83, 93 93 983 80 74T 1013 23 690 1013
Effective Green, g (s) 139 139 138 139 BB 621 982 72 627 982 Effective Green, g (s) 93 93 93 83 80 747 1013 23 690 1013
Actuated g/C Ratio 0.4 014 014 014 007 063 100 007 084 100 Actuated g/C Ratio 009 008 009 009 008 074 100 002 068 @ 1.00
Clearance Time (s) 50 50 50 50 50 50 50 50 Clearance Time (s) 50 50 50 50 50 50 50 50
Vehicle Extension (s) S0 e b e M ) 30 30 Veehicle Extension (s GOEEESD St i S| 0.5 780
Lane Grp Cap (vph) 206 224 179 224 125 2356 1667 137 2378 1667 Lane Grp Cap (vph) 128 145 122 145 147 2747 1667 42 2537 16B7
vis Ratio Prot : ; 003 035 c0.03 047 vis Ratio Prot. c0.04  c04T 0.01  c048
vis Ratio Perm 006 003 c0.07  0.00 £0.09 0.03 v/s Ratio Perm 003 00 €003 000 0.02 0.07
vic Ratio 044 018 050 002 042 055 008 044 073 003 vic Ratio g 030 o 037 001 050 063 002 033 o071 007
Uniform Delay, d1 386 and 389 363 440 102 00 438 120 00 Uniform Delay, d1 429 422 432 418 447 65 00 487 99 00
Progression Factor 100 100 1000 100 100 100 100 100 100 100 Progression Factor 100 1.00 100 100 100 100 100 100 100 100
Incremental Delay, d2 15 04 22 00 - 22 03 01 22 11 00 Incremental Delay, d2 13 03 18 00 - 27 05 00 46 08 01
Delay (s) ; 401 375 411 383 462 . 105 04 458 132 0.0 Delay (s) 442 425 451 418 474 70 00 534 108 0.4
Level of Service i D D D D D B A D B A Level of Service - D D D D D A A o] B A
Approach Delay (s) 34 39.9 ; 10.7 ; 139 Approach Delay (s) 429 443 85 10.5
Approach LOS D D B B Approach LOS D D A B
HCM Average Control Detay 15.1 HCM Leve! of Service B HCM Average Control Delay : 114 HCM Level of Service B
HCM Volume to:Capacity ratio 0.63 : HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 9.2 Sum of lost time (s) 100 Actuated Cycle Length (s} 101.3 Sum of lost time (s} 200
Intersection Capacity Utiiization 67.7% ICU Level of Service o} Intersection Capacity Utilization 66.8% ICU Level of Service c
Analysis Period {min) 15

¢ Critical Lane Group

Year 2015 AM Peak With Project 4/20/2011 Baseline

Synchro 7 - Report
Page 2

Analysis Period (min) 15
¢ Critical Lane Group ;

Year 2015 PM Peak With Project 4/20/2011 Baseline

Synchro 7 - Report

Page 2



HCM Unsignalized Intersection Capacity Analysis
5/412011

7: E. Waipuilani & Piilani
o N A

Peak Hour Factor 058 058 088 088 091 091
Hotrty fiow rate (vph) 0 40 0 1605 1912 90
Pedestrians

Lane Widih ()

Walking Speed (ft/s)

Percent Blockage

Right  flare (veh)

Mediantype : None - None

Median storage veh) _

Upstream signal {ft)

pX, platoon unblocked

G, conflicting volume 2714 956 1912

vC1, stage 1 conf vol

VG2, stage 2 conf vol

¥Cu, unblocked vol 2714 956 1912

1C, single {s) - 68 58 41

IC, 2 stage (s)

R 3502 : 5
p0 queus free % 100 a1 100

M capacity (vah/h) 17 437 306

e

40 956 - 956 90
Volume Left 0 0 0 0 0 0
Volume Right 40 0 0 0 0 90
©SH 437 1700 1700 1700 1700 1700
Volume to Capacity 0.09 . 047 047 056 036 005
Queue Length 85th (f) 7 0 0 0 0 0
Control Delay (s) 1437700 700 00 oo 00
Lane LOS B
Approach Delay (s) 141 00 - 00
Approach LOS B
Average Delay 02
Intersection Capacity Utilization 55.7% ICU Level of Servica B
Analysis Period (min) 15

* User Entered Value

Year 2015 AM Peak With Project 4/20/2011 Baseline Synchro 7 - Report

Page3

HCM Unsignalized Intersection Capacity Analysis

7: E. Waipuilani & Piilani 5/4/2011
t 4 <

2 N A

Lane Configurations

Volume (veh/h) )

Sign Control Stop

Grade 0%

Peak Hour Factor 057 . . . 0.96
Hourly flow rate (vph) 0 56 01785 1675 10§
Pedesirans

Lane Width (ft)

Walking Speed (fs)

Percent Blockage

Right tun flare (veh)

Mediantype = None  None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2568 - B3B8 1675

vCH1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2568 838 1675

IC, single (s) - 68 ‘59 441

1C, 2 stage (s)

Fig) ARl e D

p0 queue free % 100 89 100

€M capacity (veh/h) 21 0512 379

Volume Total ! 56 893 893 838 B3
Volume Left 0 0 0 0 0
Volume Right 56 0 0 0 0
cSH 512 1700 1700 1700 1700
Volume to Capacity 011 053 053 049 049
Queue Length 95th (f) 9 0 0 0 0
Control Delay (s} 12800 00 00 00
Lane LOS B

Approach Delay (s) 129 0.0 0.0
Approach LOS B

Average Delay 0.2

Intersection Capacity Utilization 52.2% ICU Level of Service A

Analysis Period {min) 15

" User Entered Value

Year 2015 PM Peak With Project 4/20/2011 Baseline Synchro 7 - Report

Page 3



R TR

HCM Signalized Intersection Capacity Analysis : HCM Signalized Intersection Capacity Analysis

9: Piikea & Piilani 5/4/2011 : 9: Piikea & Piilani 5/412011
O 2 N B A - R TN R

Lane Configurations % N MM d
Volume fvph) - 294 S 123 1118 1442 > : : Volume (vph) 270 1426 1266 374
Ideal Flow (vphpl) 1900 1900 2000 2000 2000 Ideal Flow (vphpl) 1800 2000 2000 2000
Total Lost time {s) 5.0 5.0 5.0 50 50 4 Total Lost time. () 50 | o 5.0 5.0 4.0
Lane Util. Factor 100 100 100 085 085 § Lane Util. Factor 1.00 4 4 095 085 1.00
Frtz 100 085 1000 100 1.00 ; Frt : 1.00 A 100 100 085
Fit Protected 0.95 1.00 095 100 1.00 ! 1 Fit Protected 0.95 J . 1.00 100  1.00
Satd, Flow (prot) 1770 1583 . 1863 3725 3725 1667 Satd. Flow (prot) 1770 3725 3725 . 1667
Fit Permitted 085 100 085 100 100 1.00 Fit Permitted 0.95 4 X 1.00 100 100
Satd. Flow (perm) 1770 1583 1863 3725 3725 1667 3 Sald. Flow (perm) 1770 1583 1863 3725 3725 1667
Peak-hour factor, PHF 08 080 088 088 081 09 i Peak-hour factor, PHF 083 083 085 095 086 096
Adj: Flow (vph) 397 148 140 1270 1585 353 { Ady. Flow (vph) : 303 a1 245 1501 1319 390
RTOR Reduction (vph) 0 13 0 0 0 0 RTOR Reduction (vph) 0 240 0 0 0 0
Lane Group Flow (vph) a7 35 . 140 1270 - 1585 - 353 i Lane Group Flow (vph) 303 7 245 © 1501 1319 380
Tum Type Perm  Prot Free 3 Tumn Type Perm  Prot Free
Protected Phases 4 : e 2 6 } Protected Phases 4 5 2 6
Permitted Phases 4 Free ) Permitted Phases 4 Free
Actuated Green, G (s) 286 286 152 830 628 1216 Actuated Green, G (s) 263 263 214 787 523 1150
Effective Green, g (s) 286 286 152 830 628 1218 ; Effective Green, g (s) 263 263 214 787 523 1150
Actuated g/C Ratio 024 024 0142 068 052 100 Actuated g/C Ratio 023 023 019 068 045 100
Clearance Time (s) 5.0 50 5.0 5.0 5.0 - Clearance Time (s} 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) ol 30 30 3.0 30 1 Vehicla Extension (s) 3.0 3.0 30 30 an

Lane Grp Cap (vph) 416 372 233 2543 1924 1667 : Lane Grp Cap (vph) 405 362 347 2540 1694 1667
vis Ratio Prot oooochi8 c008 034 c043 vis Ratio Prot. 017 ¢0.13 . 0400 035

vis Ralio Perm 0.02 0.21 is Ratio Perm 0.04 0.23
vic Ratie 079 009 080 050 082 021 3 vic Ratio 075 020 071 059 078 023
Uniform Delay, d1 436 364 503 93 247 0.0 Uniform Delay, d1 413 358 439 96 265 0.0
Progression Factor: 1.00 100 1000 100 1000  1.00 I_’i‘ograssl'on Factor 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 94 01 43 02 30 03 - ] Incremental Delay, 62 74 03 64 04 23 03
Delay (s} L PR el U Ty R K i Delay (s) 487 361 503 99 288 03
Level of Service D 2] D A [ A § Level of Service 1] D D A c A
Approach Delay (s) 479 ? 139 227 : Approach Delay () 42.3 166 223
Approach LOS ] B c 1 Approach LOS D B C

HCM Average Control Delay 226 HCM Level of Service c HCM Average Control Delay 224 HCM Level of Service c

HCM Volume to Capacity ratio 078 HCM Volume to Capacity ratio 0.76 : ;

Actuated Cycle Length (s) 1216 Sum of lost time (s} 15.0 Actuated Cycle Length (s) 1150 Sum of lost time (s) 15.0

Intersection Capacity Utilization T34% ICU Level of Service o] Intersection Capacity Ulilization 73.0% ICU Level of Service ]

Analysis Period (min) 15 Analysis Period (min) 15

¢ Crilical Lane Group { ¢ Crilical Lane Group

Year 2015 AM Peak With Project 4/20/2011 Baseline Synchro 7 - Report Year 2015 PM Peak With Project 4/20/2011 Baseling Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

13: Kulanihakoi &

542011

Lane Configurations
Volume (vehm)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft's)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol
C, single (s}

{C, 2 stage (s)
Rl

p0 queus free %
eM capaciy (veh/h)

Volume Total
Volume Left
Volume Right
cSH

Volume to Capacity
Queue Length 95ih (ft)
Gontrol Delay (s)
Lane LOS

Agproach Delay (s)
Approach LOS

Average Delay .

Intersection Capacity Utilization

Analysis Period (min)

r
60
Free
0%
083 083
72 470
None
497
497
62
33
87
573
72 524
0 0
72 54
573 1700
013 03
1 0
122 0o
B
0.0

36.4%
15

None

524

524
4.1

22
98
1043

020

0.0

ICU Level of Service

Year 2015 AM Peak With Project 4/20/2011 Baseline

Synchro 7 - Report
Page 5

HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 5/4/2011

¢ % t % d

Lane Configurations

Volume (veh/h)

Sign Control

Grade

Peak Hour Facior

Hourly flow rate {vph)

Pedestrians

Lane Width (f)

Walking Speed (ft's)

Percent Blockage -

Right turn flare {veh)

Mediantype None None
Median storage veh)

Upstream signal {ft}

pX, platoon unblocked .

v, conflicting volume: 1286 656 oo B84
vC1, stage 1 conf val

vC2, stage 2 conf vol :

vCu, unblocked vol 1286 656 684
1C, single {s) o 41
{C, 2 stage (s}

tF{s) SR 22
PO queue free % [ 95 97
cM capacily (veh/h) 07 743 200
e A 2 AN A0 o o e e Lo SO o
Volume Total : 72 35 684 27 575 : i
Volume Left 72 0 0 27 0
Volume Right 0 35 56 0 0
cSH 307 743 1700 909 1700
Volume to Gapacity 023 005 040 003 034
Queue Length 95th (ft) 2 4 0 2 0
Control Delay {s) S0 0 00 T 00
Lane LOS c B A
Approach Delay (s) 17.0 0.0 04
Approach LOS c

verage Delay 15
Intersection Capacity Utilization 45.0%
Analysis Period (min) 15

ICU Level of Service A

* User Entered Value

Year 2015 PM Peak With Project 4/20/2011 Baseline Synchro 7 - Report
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APPENDIX G

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2025 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT

HCM Unsignalized Intersection Capacity Analysis

3: Kaonoulu & Piilani 5/4/2011
2 T N O

Lane Configurations % " N M A

Volume (veh/h) 18,232 72 1383 = 1685

Sign Control Stop Free  Free

Grade i 0% 0% 0%

Peak Hour Faclor 084 0B4 095 085 091 09

Hourly flow rate {vph) 21 276 76 1456 1852 12

Pedastrians

Lane Width (f)

Walking Speed (ft's}

Percent Blockage

Right furn flare (veh)

Mediantype = TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume - 2™ 926 1852

vC1, stage 1 conf val 1852

vC2, stage 2 conf vol 879 :

vCu, unblocked vol 273 926 1852

1C, single (s} *5,8:'59 4.1

IC, 2 stage (s) 4.8

s G

p0 queue free % 89 39 7

¢cM capacity (veh/h) 180 455 323

Volume Total - 21 276 76 728 728 9% 926 12

Volume Left 21 ] 76 0 0 0 0 0

Volume Right 0 276 0 0 0 0 0 12

cSH 180 455 323 1700 1700 1700 1700 1700

Volume to Capacity 011 061 0:23 043 043 054 0.54 0.01

Queue Length 95th {ft) 9 99 22 0 0 0 0 0

Control Delay (s): 263 244 185 0.0 0.0 0.0 00: 00

Lane LOS ) D c [

Approach Delay (s} 24.6 1.0 0.0

Approach LOS c

Average Delay ¥

Intersection Capacity Utilization 65.3% ICU Level of Service c

Analysis Pericd (min} 15

* User Entered Value

Year 2025 AM Peak With Project 4/20/2011 Baseline Synchro 7 - Report

Page 1



HCM Unsignalized Intersection Capacity Analysis

3: Kaonoulu & Piilani 5412011
R

Lane Configurations b [ ¥ M if

Volume (veh/h) o200 112 123 1673 1747 105

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 079 079 087 08 087 087

Hourly flow rate (vph) 257 142 141 1923 2008 121

Pedestrians

Lane Width (ft}

Walking Speed (ft's)

Percent Blockage

Right turn flare (veh)

Median type . TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3252 - 1004 2008

vC1, stage 1 conf vol 2008

vC2, stage 2 conf vol 1244

vCu, unblocked vol 3252 1004 2008

IC, single () ; 5.8 . .'59 4.1

IC, 2 stage (s) 48

Fls) L R

p0 queue free % 80 65 50

M capacity (veh/h) 129 400 281

VoumeTol 25 142 141 91 961 1004 1004 121

Volume Left 25 [N 0 0 0 0 0
Volume Right 0 142 0 0 0 ] 01
cSH 129 409 281 1700 1700 1700 1700 1700
Volume to Capacity 020 035 050 057 057 059 059 007
CQueue Length 95th (ft) 17 38 66 0 0 ] 4] 0
Control Delay (s) 398 184 301 00 00 00 00 00
Lane LOS E c D

Approach Delay () 21.6 2.1 0.0

Approach LOS c

Average Delay 1.8

Intersection Capacity Utilization 65.7% ICU Level of Service c
Analysis Period (min) 15

* User Entered Value

Year 2025 PM Peak With Project 4/20/2011 Baseline Synchro 7 - Report
Page 1

HCM Signalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani 5/4/2011

T W TN AT

Volume (vph). 42 7 135 154 12 56 491367, =283 AT 9758 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000
Tolal Lost time (s) 50 50 0 R TR e L )
Lane Util. Factor 100 1.00 100 100 100 095 100 100 085 1.0
Frt: 100 085 100 085 1.00 100 085 100 100 085
Fit Protected 0.98 1.00 096 100 095 1.00 100 095 100 1.00
Sald. Flow (prot) 1829 1583 1780 1583 1863 3725 1667 1863 3725 1667
Flt Permitted 0.74 1.00 058 100 085 1.00 100 095 1.00 1.00
Satd. Flow (perm) ; 1386 1583 1084 1583 ~ 1863 3725 1667 1B63 3725 1667
Peak-hour factor, PHF 085 08 08 092 082 082 08 09 094 093 093 0.93
Adj. Flow (vph) 49 84 159 167 13 61 52 1444 301 126 1891 44
RTOR Reduction (vph) 0 0 75 0 0 48 0 0 0 0 0 0
Lane'GEg Flow {vph} 1] 133 84 0 180 13. 52 1444 301 126 1891 44
Turn Type Perm Perm  Perm Perm  Prot Free  Prot Free
Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 Free Free
Actuated Green, G (s) 264 264 264 264 5.1 676 1230 140 765 1230
Effective Green, g (s) 264 264 264 264 51 676 1280 140 785 1230
Actuated g/C Ratio : 021 - 021 021 021 004 G55 100 011 062 100
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 30 30 3.0 3.0 3.0 30 30 30

Lane Grp Cap (vph) 207 340 233 340 77 2047 1667 212 237 1667
vis Ratio Prot - : 003 039 €007 = c051

vis Ratio Perm 0.10 005 017 0.01 0.18 0.03
vic Ratio . 045 025 077 004 068 07V 018 059 082 003
Uniform Delay, d1 420 400 455 382 581 20.4 00 5.8 179 00
Progression Factor : 1.00 1.00 1.00 1.00 1.00- 1.00 1.00 100 - 1.00 1.00
Incremental Delay, 62 ) 11 04 146 00 -208 11 02 44 23 00
Delay(s) - 430 404 60.1 383 791 215 02562202 0.0
Level of Service . D D E D E c A E c A
Approach Delay (s) e 41.6 546 : 19.6 220

roach LOS D D B c
App

Hmﬁmmg.e| — TV —

HEM Vaolume to Capacity ratio 081
Actuated Cycle Lengh (s) 1230 Sum of lost time (s} 15.0
Intersection Capacity Utilization 77.8% ICU Level of Service 8]
Analysis Period (min} 15

¢ Critical Lane Group

Year 2025 AM Peak With Project 4/2012011 Bassfine Synchro 7 - Report
Page 2



HCM Signalized Intersection Capacity Analysis
5: Kulanihakoi & Piilani 5/4/2011

Lane Qonﬁg.r!io

: ]

Volume (vph) S 15 93 80 6 28 68 1746 61 250 1732 - 12
Ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000
Total Lost fime (s) 5.0 50 5.0 5.0 5.0 50 4.0 5.0 5.0 40
Lane Util. Factor 100 1.00 100 100 100 085 100 100 085 100
s 1.00 085 100 085 1000 100 085 100 100 085
Fit Protected 0.97 1.00 096 100 085 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1809 1583 1780 1583 1863 3725 1667 1863 3725 1667
Fit Permitted 078 1.00 071 100 085 100 100 095 100 1.00
Sald. Flow (perm) 1453 1583 1316 1583 1863 3725 1667  1B63 ~ 3725 1667
Peak-hour factor, PHF 076 076 076 082 092 082 082 092 092 088 08 088
Adj. Flow (vph) 20 2000122 - 8 7. 30 T4 1898 66 28" 1968 116
RTOR Reduction (vph) 0 0 80 0 0 27 0 0 0 1] 0 0
Lane Group Flow (vph) 0 48 42 0 94 3 74 1898 66 28 1968 16
Tum Type Perm Perm  Perm Perm  Prot Free  Prot Free
Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 Free Free
Actuated Green, G (s) 138 13.8 138 138 B0 BB2 1214 31 843 1211
Effective Grean, g (s) 138 138 138 138 80 892 1211 31 843 1214
Actuated g/C Ratio 011 o oA 0A1 007 074 100 003 070 100
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 30 a0 0 a0 3.0 3.0 30 30

Lane Grp Cap (vph) 186 180 150 180 123 2744 1667 48 2593 1667
v/s Ratio Prot c0.04 051 0.02 -~ c0.53

vfs Ratio Perm 003 003 c0.07  0.00 0.04 0.07
vic Ratio 030 - 023 063 002 060 069 004 058 076 0.07
Uniform Delay, d1 492 488 512 476 550 8.6 00 584 1189 0.0
Progression Factor - 1.00 1.00 1.00 1.00° 1.00 1.00 100 100  1.00 1.00
Incremental Delay, d2 10 07 79 0.0 80 0.8 00 168 13 0.1
Delay (s} £ 50.2 - 485 59.1 477 630 9.3 00 751 13.2 01
Level of Service . ] D E D E A A E B A
Approach Delay (s) i 497 : 56.4 1.0 133

Approach LOS D E B B

HCM Average Control Delay 148

HCM Level of Service B
HCM Volume to Capacity ratio 0.77 i
Actuated Cycle Length (s) 1211 Sum of lost time (s) 20.0
Intersection Capagcity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Year 2025 PM Peak With Project 4/20/2011 Baseline Synchro 7 - Report

Page 2

HCM Unsignalized Intersection Capacity Analysis
7: E. Waipuilani & Piilani 5/4/2011

SNoa b

Lane Configurations
Volume (veh/h) e
Sign Control Stop
Grade 0%
Peak Hour Factor 058 058 088 O 091 091
Hourly flow rate (vph) ] 40 0 1919 2147 . 102
Pedestrians

Lane Width (ft)

Walking Speed (ft's)

Percent Blockage

Right turn flare: (veh)

Median type None.  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3107 1074 2147

vC1, slage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3107 1074 2147

C, single (s} 68 58 - 41

tC, 2 stage (s}

tF {s) P 35 23 22

p0 queue free % 100 89 100

oM capacity (veh/h) 9 372 248

1954 93
Frea

Volume Total

40 960 1074
Volume Left 0 0 0 0
Volume Right 40 0 0 0
cSH 372 1700 1700 1700 1700 1700
Volume to Capacity 011 056 056 0638 063 006
Queue Length 95th (ft) 9 0 0 0 0 0
Controf Delay (s) 158 00 00 00 00 00
Lane LOS c
Approach Delay (s) 158 00 0.0
Approach LOS c
Average Delay 041
Intersection Capacity Utilization 61.3% ICU Leve! of Service B
Analysis Period (min) 15

User Entered Value

Year 2025 AM Peak With Project 4/20/2011 Baseline Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
7: E. Waipuilani & Piilani 5/4/2011

HCM Signalized Intersection Capacity Analysis

9: Piikea & Piilani

S/4/2011

Lane Configurations
Volume (vehh)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft's)
Percent Blockage
Right turn flare {veh)
Mediantype
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume
vCi, stage 1 confvol
vC2, stage 2 conf vol
vCu, unblocked vol
1C, single (s}

(C, 2 sage (5)
B
p0 queue free %
ol capacity (veh/n)

Volume Total

S A

2860

2860

936

936
5.9

A
87

t 4 <

0 1875 1798 107
Free  Free

095 085 096 086
0 1974 1873 111

None - None

1873

1873
4.1

Lane Configurations
Volume (vph) .

A N N

t 4 <

Ideal Flow (vphpl) 2000
Total Lost time (s) 40
Lane Uti. Factor 1.00
Fi 0.85
Fit Protected 1.00
Satd. Flow (prot) 1667
Flt Parmitted 1.00
Satd. Flow {perm) - 1667
Peak-hour factor, PHF 0.91
Adj. Flow {vph) 353
RTOR Reduction vph) 0
Lane Group Flow (vph) 353
Tumn Type I Fres
Protected Phases 4 ; 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 296 286 142 953 761 1349
Effective Green, g (s) 296 286 14.2 95.3 761 1349
Actuated g/C Ratio 022 022 011 071 056 100
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Veticle Extension (s) e N R e I
Lane Grp Cap (vah) 388 347 196 2832 2101 1667
vis Ratio Prot c0.18 c008 043 049

s Ratio Perm 0.02 021
vic Ratio ! 084 008 071 0.60 0.87 0:21 .
Uniform Delay, d1 504 420 584 101 254 0.0
Progression Factor 1000 100" 100 100  1.00 1.00
Incremental Delay, d2 15.2 0.1 11.7 0.4 4.0 0.3
Delay (s) 656 421 700 105 291 0.3
Level of Service E D E B [ A
Approach Delay (s) 58.3 © 153 244
Approach LOS E B c

o560 0T 93 9% M
Volume Left ] 1] 0 0 0 ]
Volume Right 56 0 0 0 a1
¢SH 448 1700 1700 1700 1700 1700
Volume to Capaicity 013 . 058 - 058 - 055 - 055 007
Queue Length 95th (ft) 1" 1] 1] 1] 0 0
Control Delay (s) 142 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 142 0.0 0.0
Approach LOS B

,ﬁrage!}e{ay LA —

Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
' User Entered Value

Year 2025 PM Peak With Project 4/20/2011 Basefine Synchro 7 - Report

Page 3

o A\re[ ||d Y vy e =

HCM Volume to Capacity rafio : 0.84
Actuated Cycle Length (s) 1349 Sum of lost time (s) 15.0
Intersection Capacity Utilization 78.7% ICU Level of Service 8]
Analysis Period (min) 15

¢ Critical Lane Group

Year 2025 AM Peak With Project 4/20/2011 Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

9: Piikea & Piilani

5/4/2011

A s 4

Lane Configurations 5 f % M4 M i
Volume (vph) 270 P77 233 1805 1456 374
Ideal Flow (vphpl) 1800 1900 2000 2000 2000 2000
Tofal Lost time (s) 50750 50 50 50 40
Lane UHil, Factor 100 100 100 085 085 1.00
Frt ; 100 08 100 100 100 085
Fit Protected 085 100 085 100 100 100
Satd. Flow (prot) 1770 1583 1863 3725 3725 1667
Fit Permitied 095 100 085 100 100 100
Satd. Flow (perm) 1770 1583 1863 3725 3725 1667
Peak-hour factor, PHF 089 089 095 085 096 09
Adj. Flow (vph) 303 311 245 1880 1517 390
ATOR Reduction {vph) 0 244 0 0 0 0
Lane Group Flow {vph) 303 67 245 1689 1517 390
Turn Type Perm  Prot Free
Protected Phases 4 5 2 6
Permitted Phases 4 Fres
Actuated Green, G (s) 272 272 220 . 885 615 1257
Effective Green, g (s) 272 272 220 885 615 1257
Aciuated g/C Ratio 022 02 018 070 043 100
Clearance Time (s) 5.0 5.0 5.0 50 50

Vehicle Extension (s) R e e N R ) el N 1

Lane Grp Cap (vph) 383 343 326 2603 1822 1667
vfs Ratio Prot 0.17 013 045 cO41

vls Ratio Perm 0.04 0.23
vic Ratio 079 020 075 084 083 023
Uniform Delay, d1 466 403 493 101 277 00
Progression Factor 100 100 100 100 1.00 - 1.00
Incremental Delay, d2 106 03 94 0.5 34 03 -
Delay(s) 572 406 587 106 311 03
Level of Service E D E B C A
Approach Delay (s) - 48.8 167 248
Approach LOS D B C

Analysis Period (min)
¢ Critical Lane Group

HCM Average Control Delay

HCM Volume to Capacity ratio
Actualed Cycle Length (s)
Intersection Capacity Utilization

0.81
125.7

78.0%

15

Sum of lost lime (s)
ICU Level of Service

"~ HCM Level of Service

Year 2025 PM Peak With Project 4/20/2011 Baseline

Synchro 7 - Report
Page 4

HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 5/42011

2 BV R

Lane Conﬁurs ]
Volume (vehh}

Sign Control Stop

Grade ; 0%

Peak Hour Factor 083 083 093 08 098 098
Hourly flow rate (vph) 52 72 515 80 21 - am
Pedestrians

Lane Width () -

Walking Speed (ft's)

Percent Blockage

Right tumn flare (veh)

Median type ; : - None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

v, conflicting volume 974 555 595

vC1, stage 1 conf vol

vC2, stage 2 conf vol i

vCu, unblocked vol 974 5855 585

1C, single (s) 6.4 6.2 41

1C, 2 stage (s)

sl i 35 33 22

p0 queue free % 81 86 98

cM capacity (veh/h) iera s sa 982

Volume Total i PhEr T T 21 I

Volume Left 52 0 0 2 0

Volume Right ) 72 80 0 o

cSH 273 531 1700 982 1700

Volume to Capacity 019 0414 035 002 022

Queue Length 85th (ff) 17 12 0 2 0

Control Delay (s) g 128 0.0 8.7 0.0

Lane LOS c B A

Approach Delay (s) 16.3 0.0 0.5

Approach LOS [+

Average Delay 20

Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15

Year 2025 AM Peak With Project 4/20/2011 Bassline Synchro 7 - Repert
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HCM Unsignalized Intersection Capacity Analysis
13: Kulanihakoi & 5/4f2011

Lane Configurations

Volume (veh/h)

Sign Control

Grade

Peak Hour Factor

Hourly flow rate (vph)

Pedestrians

Lane Width (ft)

Walking Speed (ft's)

Percent Blockage

Right turn flare (veh) -
Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1385 693 724
vC1, stage 1 conf vol

vC2, stage 2 conf vol ;
vCu, unblocked vol 1355 693 724
1C; single (s} B 50 41
1C, 2 slage (s} ) .
EE e AR K 22
p0 queue free % 75 95 97
cM capacity {veh/h) 282 T2 e 8Te
Volume Total e R Ry
Volume Left 72 1] 1] 27 0
Volume Right 0 35 B0 0
eSH 282 2 1700 879 1700
Volume to Capacity 025 005 043 003 036 -
Queue Length 95th (ft) 25 4 0 2 0
Conlrol Delay (s} 22457403 0.0 92 00
Lane LOS C B A
Approach Delay (s) 18.2 00 04

Approach LOS c

et Ot S S 15

Intersection Capacity Utlization aTi% ICU Level of Senice A

Analysis Period {min} 15

*  User Entered Value

Year 2025 PM Peak With Project 4/20/2011 Baseline Synchro 7 - Report

Page 5



BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAI‘I
In the Matter of the Petition of DOCKET NO. A11-794

DEPARTMENT OF EDUCATION, CERTIFICATE OF SERVICE
STATE OF HAWAI‘I,

To Amend the Agricultural Land Use
District Boundaries into the Urban Land
Use District for Approximately 77.2 acres
of land at Kihei, Maui, Hawai‘i, Maui Tax
Map Key Nos. 2-2-02: 81 and 83.

CERTIFICATE OF SERVICE

I HEREBY CERTIFY THAT a copy of Supplemental Exhibit to Petitioner Department
of Education, State of Hawaii’s Motion to Amend the Land Use Commission’s Findings of Fact,
Conclusions of Law and Decision and Order Filed July 29, 2013; Exhibit “38”; was duly served
via Electronic Mail upon the following at:

MOANA LUTEY (Moana.Lutey@co.maui.hi.us)
Corporation Counsel

THOMAS KOLBE (Thomas.Kolbe@co.maui.hi.us)
MICHAEL K. HOPPER (Michael.Hopper@co.maui.hi.us)
Deputies Corporation Counsel

County of Maui

200 South High Street

Kalana O Maui Building, 3™ Floor

Wailuku, Maui, Hawai‘i 96793

Attorneys for Respondent

DEPARTMENT OF PLANNING, COUNTY OF MAUI
Bryan Yee (Bryan.C.Yee@hawaii.gov)

Alison Kato (Alison.S.Kato@hawaii.gov)

Deputy Attorney General

425 Queen Street

836434_1.DOC



Honolulu, Hawai‘i 96813

Attorneys for State Office of Planning and Sustainable Development

DATED: Honolulu, Hawai‘i, August 31, 2021.

/s/ Stuart N. Fujioka
STUART N. FUJIOKA
RYAN W. ROYLO
MELISSA J. KOLONIE
CARTER K. SIU

Deputy Attorneys General

Attorneys for Petitioner
DEPARTMENT OF EDUCATION,
STATE OF HAWAI‘L

Docket No. A11-794; In the Matter of the Petition of Department of Education, State of Hawai‘i,
before the Land Use Commission of the State of Hawai‘i; SUPPLEMENTAL EXHIBIT TO
PETITIONER DEPARTMENT OF EDUCATION, STATE OF HAWAII’S MOTION TO
AMEND THE LAND USE COMMISSION’S FINDINGS OF FACT, CONCLUSIONS OF
LAW AND DECISION AND ORDER FILED JULY 29, 2013; EXHIBIT “38”; CERTIFICATE
OF SERVICE

836434_1.DOC 2





