3

V.

For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


Appendix A — Traffic Impact Analysis Report
Mililani Mauka Traffic Study





TRAFFIC IMPACT ANALYSIS REPORT

MILILANI MAUKA TRAFFIC STUDY
MILILANI, OAHU, HAWAII

FINAL DRAFT

October 31, 2013

Prepared for:

Community Planning and Engineering, Inc.
1286 Queen Emma Street
Honolulu, Hawaii 96813

ATA

Austin, Tsutsumi & Associates, Inc.
Civil Engineers ¢ Surveyors

501 Sumner Street, Suite 521

Honolulu, Hawaii 96817-5031
Telephone: (808) 533-3646

Facsimile: (808) 526-1267

E-mail: atahnl@atahawaii.com
Honolulu « Wailuku « Hilo, Hawaii






TRAFFIC IMPACT ANALYSIS REPORT
MILILANI MAUKA TRAFFIC STUDY

Mililani, Oahu, Hawalii

FINAL DRAFT

Prepared for

Community Planning and Engineering, Inc.

Prepared by
Austin, Tsutsumi & Associates, Inc.

Civil Engineers ¢ Surveyors
Honolulu « Wailuku « Hilo, Hawalii

October 31, 2013





AYA AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS » SURAVEYDRS

TABLE OF CONTENTS

l. INTRODUGCTION ...t e et e e e e e eeeeneas
A. Project DeSCHPLION ....coviiiiiieiiiiiieiieieiieeeeeeeeeeee e eeeeeeeeeeeeeeeeneeennee
B. [0 ox 11 (0] o F TP PP P PPPPPPPPRPPPR
C. Study Methodology .........coooeeieiii
Il. EXISTING CONDITIONS ...t
A. ROGAWAY SYSIEIM....ceiiiiiiiiiiiiiiiie ettt eeeeeeeeeeeeneeennee
B. Existing Traffic VOIUMES ..........ouiiiiiiiiiiiiiiiiiiieiiiiiieeeeeeeeeeeeee
C. Existing Field Observations.............ccoeevvviiiiiiiiieiiiiiiiiieieeeeeeeeeeeeeeee
D. Existing Traffic Conditions AnalysSis ...........covveeeiieiiieiiiiiiiiiiiiieiieeeee
. ALTERNATIVE I ANALYSIS ..o
A. AltErNative | OVEIVIEW..........cuiiiiiiiiie et
V. ALTERNATIVE IIF-A ANALYSIS. ...
A. Alternative [1-A OVEIVIEW .........uuiiiiiiieiiiiiiiiieee e
V. ALTERNATIVE II-B ANALYSIS. ...
VI. ALTERNATIVE HI-A ANALYSIS. ... e
A. Alternative [H-A OVEIVIEW .........ouviiiiieiiiiiiiiie e
VIL. ALTERNATIVE II-B ANALYSIS. ... e
A. Alternative [11-B OVEIVIEW ..........ovviiiiiiiiiiiiieeeeee e
VIII. CONCLUSIONS ...ttt e e e e eeaeees
A. CONCIUSION ...ttt
IX. REFERENCES. ... .. a e e eebeaas

10

13

19-20

19

21-25

22

26

26-30

27

31-33

31

34-40

34

41





AYA AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS » SURAVEYDRS

FIGURES

1.

2.

TABLE OF CONTENTS
Cont'd

LOCATION MAP ..ottt eeenneeeees

WESTBOUND TRAFFIC VOLUME AT MEHEULA PARKWAY/
NORTHBOUND INTERCHANGE INTERSECTION ........ccvvvvvieeeeeee.

EXISTING TRAFFIC VOLUMES ........ooiiiiiiieiiieeeeeeeeeeeeeeee e
EXISTING LANE CONFIGURATION ......ouvriieeiinirinnreneieeeneeeeeeeeeeeene
ALTERNATIVE II-A & 1I-B PROPOSED LANE CONFIGURATIONS
ALTERNATIVE llI-A PROPOSED LANE CONFIGURATION..........

ALTERNATIVE 11I-B PROPOSED LANE CONFIGURATION..........

12

17

18

25

30

33





AYA AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS » SURAVEYDRS

TABLE OF CONTENTS
Cont'd

APPENDICES

A. TRAFFIC COUNT DATA

B. LEVEL OF SERVICE CRITERIA

C. LEVEL OF SERVICE CALCULATIONS

D. QUEUING ANALYSIS CALCULATIONS

E. LEVEL OF SERVICE & QUEUING ANALYSIS TABLES AND FIGURE





AUSTIN, TSUTSUMI & ASSOCIATES, INC. CIVIL ENGINEEAS » SURVEYORS
CONTINUING THE ENGINEERING PRACTICE FOUNDED BY H. A. R. AUSTIN IN 1834

TERRANCE S. ARASHIRO, P.E.

STANLEY T. WATANABE

IVAN K. NAKATSUKA, P.E.

ADRIENNE W. L. H. WONG, P.E., LEED AP
KEITH K. NIIYA, P.E.

DEANNA HAYASHI, P.E. F| NAL DRA FT

PAUL K. ARITA, P.E.

TRAFFIC IMPACT ANALYSIS REPORT
Mililani Mauka Traffic Study

Mililani, Oahu, Hawalii

l. INTRODUCTION

This report documents the findings of a traffic study conducted by Austin,
Tsutsumi & Associates, Inc. (ATA) to investigate various traffic improvements aimed at
providing relief to on-going congestion along Meheula Parkway at the H-2 Freeway
Mililani Interchange, located in Mililani, Oahu, Hawaii. Within the Mililani region, this
study assumes that the area west of the H-2 Freeway will hereinafter be referred to as
“Mililani Town” and the area east of the H-2 Freeway will hereinafter be referred to as
“Mililani Mauka”. In addition, the ramp junctures nearest to Mililani Town will hereinafter
be collectively referred to as the “H-2 freeway southbound interchange” and the ramp
junctures nearest to Mililani Mauka will hereinafter be collectively referred to as the “H-2

freeway northbound interchange”.

The Mililani Mauka area is primarily residential development with few commercial
or office establishments to provide employment opportunities. As a result, the vast
majority of employed residents must travel out of the Mililani Mauka area for work. Since
Meheula Parkway is the only roadway into or out of Mililani Mauka, the AM peak hour
experiences high traffic volumes as residents attempt to access the H-2 Freeway,
Kamehameha Highway or Mililani Town during the morning commute. In addition,
various elementary schools, middle school and high school in both the Mililani
Town/Mililani Mauka region contribute to westbound AM throughput traffic. Some of
these schools are also provided with limited school bus service, which results in

REPLY TO: OFFICES IN:
501 SUMNER STREET, SUITE 521 ¢ HONOLULU, HAWAII 9681 7-5031 HONOLULU, HAWAII
PHONE (808) 533-3646 ¢ FAX (808) 526-1267 WAILUKU, MAUI, HAWAI

EMAIL : atahnl@atahawail.com HILO, HAWAII





AYA AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS » SURAVEYDRS

increased vehicular traffic during the AM peak hour, due to parents and students driving

to these from their respective residences.
A. Project Description

During the AM peak hour, westbound traffic along Meheula Parkway
queues from the H-2 freeway northbound interchange due to a heavy volume of
westbound vehicles wanting to get onto the H-2 freeway southbound loop on-
ramp, which is only served by a single lane. Typical AM peak hour queues
generally extend from the H-2 freeway northbound interchange approximately
2,400 to 3,400 feet between Makaikai Street and Koolani Drive. GPS travel time
runs indicated that from the back of queue at Koolani Drive, westbound vehicles
were observed to be stuck in queue for 13 minutes before clearing the Meheula
Parkway/H-2 freeway southbound interchange intersection during the AM peak
hour. This study will analyze and compare the following alternatives to provide

relief for westbound congestion:

o Alternative I: Analyzes existing traffic volumes with optimized signal timings
at key intersections along Meheula Parkway during the critical AM peak hour

of traffic.

o Alternative II-A: Analyzes existing traffic volumes with the widening of

Meheula Parkway in the westbound direction between Ainamakua Drive and
H-2 Freeway southbound loop on-ramp. Two (2) dedicated westbound right-
turn lanes will be provided along Meheula Parkway to service dual lanes on a
proposed widened H-2 Freeway southbound double loop on-ramp. A
pedestrian traffic signal will accommodate pedestrians walking along
Meheula Parkway, crossing the H-2 Freeway southbound double loop on-

ramp.

o Alternative II-B: Analyzes Alternative II-A with a pedestrian overpass instead

of a pedestrian traffic signal at the proposed Meheula Parkway/H-2 Freeway

southbound double loop on-ramp intersection.

o Alternative llI-A: Analyzes existing lane configurations with the addition of a
westbound left-turn storage lane at the Meheula Parkway/H-2 Freeway

Southbound Interchange intersection. This proposed lane will service traffic
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from Mililani Mauka to access the existing H-2 freeway southbound on-ramp
that will merge with the existing traffic from Mililani Town. A new protected
left-turn signal phase will be added at the existing signalized intersection for
the westbound left-turn movement turning onto the proposed H-2 Freeway

southbound on-ramp.

Alternative 11I-B: Analyzes Alternative IlI-A with a widened section of Meheula

Parkway between the H-2 Freeway Southbound Interchange and Ainamakua
Drive. While Alternative IlI-A utilizes a left-turn storage lane, Alternative IlI-B
lengthens the left-turn lane upstream to Ainamakua Driveway, where it
operates as a westbound through lane until the Meheula Parkway/H-2

Freeway Southbound Interchange intersection where it forces the left-turn.

In addition to Project alternatives | through IlI-B, this study looked into the

following two alternatives, but eliminated them from consideration:

Temporary Morning Delineators: Describes the scenario in which temporary
delineators are placed along the left-hand edge of the right-most westbound
Meheula Parkway lane between the H-2 Freeway Southbound Interchange
and the H-2 Freeway Northbound Interchange only during the AM peak
period. These delineators would bar any vehicles that are headed to the
southbound loop on-ramp, from merging into the right-most westbound travel
lane after they cleared the Meheula Parkway/Northbound Interchange

intersection. This alternative was excluded from consideration because:

o0 Delineators will force all vehicles headed to the southbound loop on-
ramp into a single lane, prior to reaching the Northbound Interchange.
This will cause more disproportionate usage of westbound throughput
lanes, that could further extend queuing along the already congested

westbound Meheula Parkway.

o Simulated analysis of this scenario shows that travel time and queuing

along Meheula Parkway increased from existing conditions.

Left-Turn Restriction at Northbound Interchange: Describes the scenario in

which the eastbound left-turn signal phase at the Meheula Parkway/H-2

Freeway Northbound Interchange will be restricted during the congested AM
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peak period. This could theoretically provide more green time to the critical

westbound through traffic along Meheula Parkway. This alternative was

excluded from consideration because:

(0]

B. Location

The eastbound left-turn signal phase currently operates
simultaneously with the northbound loop off-ramp right-turn signal
phase. Since the AM peak hour volume per lane, at each movement
is generally comparable, the amount of green time that can be

reallocated to the throughput movement will not be substantial.

Restricting the eastbound left-turn phase and reducing green time for
the northbound loop off-ramp right-turn movement may lead to
potential queuing along the northbound loop off-ramp and spill back

onto the H-2 Freeway.

Banning the eastbound left-turn lane may encourage motorists to
continue further east along Meheula Parkway, make a legal U-Turn at
Ainamakua Drive, and circulate back westward to access the H-2
Freeway. Increasing the eastbound left-turn phase at Meheula
Parkway/Ainamakua Drive will only take green time away from the
congested westbound throughput movement, which may result in

heavier congestive conditions.

Simulated analysis of this scenario shows that travel time and queuing
along Meheula Parkway did not significantly change from existing

conditions.

The Project study boundaries are located in Mililani, Oahu, Hawaii and

generally include signalized intersections along Meheula Parkway between

Kuahelani Avenue and Lehiwa Drive. All H-2 freeway on-ramps and off-ramps

junctions were also analyzed. Figure 1 shows the general location of the study

area.
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C. Study Methodology

This study will address the following:

1.

Observe and analyze traffic operations under existing conditions along

the study roadways to identify existing traffic issues.

Traffic data collection to measure throughput volumes and turning
movement volumes at key intersections along Meheula Parkway for the

weekday AM and PM peak hours of traffic.

Create a model of the roadway networks to reflect the operation of the
existing conditions. The Synchro/SimTraffic software package was used
to create the model and to simulate real-time travel conditions along the

study corridors.
Calibrate the model based on observed traffic patterns and conditions.
Analyze model based on various mitigative alternatives of the study.

Recommendations for roadway improvements or other mitigative
measures, as appropriate, to reduce or eliminate the adverse impacts

under existing conditions.
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EXISTING CONDITIONS

A.

Roadway System

The following are brief descriptions of the existing roadways in the vicinity

of the Project:

Meheula Parkway is generally a two-way, County collector roadway that

services both the Mililani Town and Mililani Mauka regions. Although there are
numerous segments oriented in the north-south direction, for purposes of this
study, Meheula Parkway was generally analyzed as an east-west corridor within
the study region. Meheula Parkway begins at its eastern terminus with Kapanoe
Street as a two-lane roadway then becomes a four-lane roadway about 800 feet
further west. Continuing west, an additional westbound through lane is provided
at its intersection with Kaapeha Street and eventually becomes a dedicated right-
turn lane servicing the H-2 freeway northbound interchange. However, at the
Meheula Parkway/H-2 freeway northbound interchange, an additional through
lane is striped to provide a total of three (3) westbound through lanes, where the
outside through lane also becomes a dedicated right-turn lane about 830 feet
further west servicing the H-2 freeway southbound loop on-ramp. Meheula
Parkway continues west as a six-lane roadway from the H-2 Freeway
southbound interchange until it drops a westbound lane at Kuahelani Avenue and
an eastbound lane at Lanikuhana Avenue (North) and continues as a four-lane

roadway to its southern terminus with Lanikuhana Avenue (South).

H-2 Freeway is an interstate freeway also known as the Veterans
Memorial Freeway. The H-2 Freeway begins at its southern terminus at its
junction with the Interstate H-1 Freeway, also known as the Waiawa Interchange.
The freeway generally runs north-south with four (4) lanes in each direction to the
south of Mililani and two (2) lanes in each direction to the north of Mililani. This
freeway traverses through the towns of Waipio and Mililani before terminating
near Wahiawa, where H-2 Freeway becomes Wilikina Drive. The posted speed

limit within the vicinity of the Project is 55 mph.

At the Mililani interchange, there are two (2) off-ramps and one (1)
on-ramp in the northbound direction. Heading northbound on the H-2 Freeway,

the first off-ramp funnels traffic eastbound (Exit 5A) to the Mililani Mauka
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subdivision and the second off-ramp loops traffic westbound (Exit 5B) to Mililani
Town. The northbound on-ramp services traffic coming from both Mililani Town
and Mililani Mauka. In the southbound direction there is one (1) off-ramp and
two (2) on-ramps. The southbound off-ramp (Exit 5) services traffic headed both
eastbound and westbound along Meheula Parkway. Heading southbound on the
H-2 Freeway, the first on-ramp serves Mililani Mauka with a loop on-ramp that
provides for westbound traffic. The second on-ramp serves eastbound traffic

coming from Mililani Town.

Kuahelani Avenue is generally a two-way, two-lane roadway that

traverses in the east-west and north-south directions throughout Mililani Town
and services many residential and commercial components. In some areas,
street parking is allowed on both shoulders of the roadway. The posted speed

limit in the vicinity of the Project is 25 mph.

Ainamakua Drive is generally a two-way, four-lane divided roadway that

primarily serves residential communities, office space and commercial space
within Mililani Mauka. Ainamakua Drive begins at its northern terminus with
Makaikai Street and continues about 875 feet south to its intersection with
Meheula Parkway, where it begins to loop eastward then traverses westward,
ultimately terminating at Hookanahe Street. North of its intersection with
Meheula Parkway, Ainamakua Drive provides access to the Longs Drugs Store,
Mcdonald’s Restaurant, various shops and a gas station (hereinafter collectively
referred to as “The Gateway at Mililani Mauka Shopping Center”) in addition to a
residential subdivision. South of its intersection with Meheula Parkway,
Ainamakua Drive provides access to The Gateway at Mililani Mauka South
property that houses office space and a large residential subdivision. The posted

speed limit in the vicinity of the Project is 25 mph.

Makaikai Street is a two-way, two-lane undivided roadway that primarily

serves residential communities and Mililani Mauka Elementary School. Makaikai
Street begins at a T-intersection with Ukuwai Street, traverses east, and
terminates with a T-intersection with Kuhea Street. Street parking is provided at

various locations along the roadway. The posted speed limit is 25 mph.
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Koolani Drive is a two-way, four-lane divided roadway that serves
residential communities within Mililani Mauka. Koolani Drive begins as a
T-intersection with Meheula Parkway, traverses west, and terminates at a
T-intersection with Ukuwai Street. Street parking is provided at various locations

along the roadway. The posted speed limit is 25 mph.

Kaapeha Street is a two-way, two-lane undivided roadway that serves

residential communities within Mililani Mauka and provides access to small

community parks. The posted speed limit in the vicinity of the Project is 25 mph.

Lehiwa Drive is generally a two-way, two-lane undivided loop roadway
that primarily serves residential communities within Mililani Mauka and two (2)
schools; Mililani Ike Elementary School and Mililani Middle School. Lehiwa Drive
begins north of Meheula Parkway, traverses south beyond Meheula Parkway,
looping eastward to intersect Meheula Parkway about 3,600 feet east of its
western intersection with Lehiwa Drive. For purposes of this study, Meheula
Parkway was analyzed at its westernmost intersection with Lehiwa Drive. The

posted speed limit in the vicinity of the Project is 25 mph.
Existing Traffic Volumes

Due to their proximity to the Project, the following intersections were

studied through existing traffic counts during AM and PM peak periods:
¢ Meheula Parkway/Lehiwa Drive
e Meheula Parkway/Kaapeha Drive
e Meheula Parkway/Koolani Drive
e Meheula Parkway/Makaikai Street
e Meheula Parkway/Ainamakua Drive
o Meheula Parkway/H-2 Freeway Northbound Interchange
o Meheula Parkway/H-2 Freeway Southbound Interchange

¢ Meheula Parkway/Kuahelani Avenue





ATA

AUSTIM, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS +

SURVEYDAS

In addition, the following H-2 Freeway ramp junctions were studied

through existing traffic counts:

o H-2 Freeway Northbound and Southbound Through Traffic

e H-2 Freeway Northbound Off-Ramp (to Mililani Mauka)

e H-2 Freeway Northbound Off-Ramp (to Mililani Town)

e H-2 Freeway Northbound On-Ramp

o H-2 Freeway Southbound On-Ramp (from Mililani Town)

o H-2 Freeway Southbound Loop On-Ramp (from Mililani Mauka)
o H-2 Freeway Southbound Off-Ramp

The AM and PM peak hour traffic data utilized in this report was collected

on Tuesday November 8 and 15, 2012. Based on traffic count data, the peak
hours of traffic were determined to be from 7:15 AM to 8:15 AM and 4:15 PM to
5:15 PM. The traffic count data is provided in Appendix A.

C. Existing Field Observations

1.

During the AM peak hour, westbound traffic along Meheula Parkway
qgueues from the H-2 freeway northbound interchange due to a heavy
volume of westbound vehicles wanting to get onto the H-2 freeway

southbound loop on-ramp, which is only served by a single lane.

The congestion period along Meheula Parkway in the westbound
direction typically occurred between 6:40 AM and 8:00 AM. Typical
qgueuing conditions extended from the northbound interchange to
Makaikai Street (about 2,400 feet long) in the westbound direction and at
its heaviest occasionally reached Koolani Drive (about 3,400 feet long) as

discussed below.
e Between 6:40 AM and 7:15 AM

At the Meheula Parkway/Ainamakua Drive intersection, the right-most
westbound through lane terminates 800 feet downstream at the H-2
Freeway northbound on-ramp. Therefore, between 6:40 and 7:15

AM, the westbound through/right-turn lane is not utilized to its full

10





ATA

AUSTIM, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS +

SURVEYDAS

capacity as the majority of westbound vehicles along Meheula
Parkway use the middle through lane and to a lesser extent, the left-
most through lane so they don’t get “stuck” turning onto the H-2
Freeway northbound on-ramp. The middle through lane provides
convenient travel (no merging movement) for a relatively high volume
of 1,279 vehicles heading towards Honolulu, since the middle through
lane becomes the H-2 Freeway southbound loop on-ramp. The
length of the queue in the middle through lane can be up to three (3)
times as long as the queue in the left-most lane and the right-most

lane.
Between 7:15 AM and 8:00 AM

Westbound traffic generally queued along all westbound through
lanes at the northbound interchange. At its peak, around 7:40 AM,
the westbound queues occasionally extended from the northbound

interchange to Koolani Drive.

At the critical Meheula Parkway/H-2 Freeway Northbound Interchange
intersection, the conflicting eastbound left-turn and southbound right-turn
movement runs on the same signal phase. As a result, it was common to
see one movement gap out while the other movement continued the

signal phase.

Traffic operates relatively smoothly during the PM peak hour of traffic with

no heavy congestion or queuing.

As mentioned above, the heaviest westbound throughput congestion

along Meheula Parkway typically occurred only during the designated AM peak

hour of traffic (7:15-8:15 AM). Figure 2 provides a breakdown of the critical

westbound throughput traffic at the Meheula Parkway/Northbound Interchange

intersection in 15-minute intervals, showing the disparity of westbound traffic

during the AM peak hour as compared to other AM and PM peak periods

throughout the day.

11
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Existing Traffic Conditions Analysis

Level of Service (LOS) is a qualitative measure used to describe the
conditions of traffic flow at intersections, with values ranging from free-flow
conditions at LOS A to congested conditions at LOS F. The Highway Capacity
Manual — Special Report 209 (HCM), dated 2000, methods for calculating

volume to capacity ratios, delays and corresponding Levels of Service were

utilized in this study. LOS definitions for signalized and unsignalized

intersections are provided in Appendix B.
Methodology

Analysis for the study intersections was performed using the traffic
analysis software Synchro, which is able to prepare reports based on the
methodologies prescribed by the HCM. These reports contain control delay
results, as based on intersection lane geometry, signal timing (when applicable;
includes coordination and actuated minimums and maximums), and hourly traffic
volume. Based on the vehicular delay at the intersection, a LOS is assigned (see
Appendix B) as a qualitative measure of performance. These results, as
confirmed or refined by field observations, constitute the technical analysis that

will form the basis for the recommendations outlined in this report.

The SimTraffic software was used to simulate real-time travel along the
study roadways based on the Synchro model. SimTraffic provides a microscopic
simulation of vehicle flow on the Synchro network to identify congestive and
gueuing conditions along each lane at each study intersection. The analysis in

this report accounts for spillbacks and heavy queuing from an upstream link.

The simulated travel time was calibrated based on observed existing
conditions, in which travel time runs were conducted along Meheula Parkway at
15-minute intervals between 6:30 AM and 8:30 AM. The travel time was used to
more accurately show the increase or decrease in travel times for the various
proposed alternatives as a means of comparison.H-2 freeway ramp junctions
were analyzed using the Highway Capacity Software (HCS) in a manner
consistent with HCM methodology. The Measure of Effectiveness (MOE) is
density (passenger cars per mile per lane); LOS thresholds are based upon

density. Refer to Appendix B for LOS density thresholds.

13
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Results of Intersection Analysis

Meheula Parkway/Lehiwa Drive

Overall, this signalized intersection currently operates at LOS C or better
during the AM and PM peak hours of traffic. However, the northbound approach
operates at LOS F with a v/c ratio of 1.11 during the AM peak hour, which is most
likely due to the vehicles exiting the Mililani Middle School located south of
Meheula Parkway. This left-turn movement generates approximately 320 AM
peak hour left turns in a shared left-turn/through/right-turn lane. If provided with
an exclusive left-turn lane, the northbound approach should operate at LOS D or

better and with a v/c ratio below 1.00.

Meheula Parkway/Kaapeha Drive

Overall, this signalized intersection currently operates at LOS A during
the AM and PM peak hours of traffic.

Meheula Parkway/Koolani Drive

Overall, this signalized intersection currently operates at LOS B or better
during the AM and PM peak hours of traffic. However, since westbound queues
occasionally spill back to Koolani Drive during the heaviest period in the AM peak
hour, some westbound vehicles may experience longer delays than under typical

AM conditions.

Meheula Parkway/Makaikai Street

The intersection is currently coordinated during the AM peak hour with the
eastbound/westbound through movements along Meheula Parkway being the
coordinated phase. Overall, this signalized intersection currently operates at
LOS B or better during the AM and PM peak hours of traffic. However, since
Synchro does not take into account the spillback and traffic patterns as a result of
the upstream H-2 freeway northbound interchange queuing, the intersection most
likely operates worse than LOS B during the AM peak hour due to the westbound
gueues occasionally reaching Koolani Drive. Based on the SimTraffic queuing
analysis, 95th percentile queues were calibrated to reflect observed existing
conditions, in which the westbound through traffic queued back to the Meheula

Parkway/Koolani Drive intersection.

14
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Meheula Parkway/Ainamakua Drive

The intersection is currently coordinated during the AM peak hour with the
eastbound/westbound through movements along Meheula Parkway being the
coordinated phase. HCM Synchro analysis at this intersection was adapted to
reflect observed westbound vehicular delays during the AM peak hour. Overall,
this signalized intersection currently operates at LOS F with a v/c ratio of 1.41
during the AM peak hour and LOS C during PM peak hour. The northbound left-
turn movement is provided with dual left-turn lanes operates at LOS E, with the
northbound approach serving as the only access for the residential subdivision
south of this intersection. The southbound right-turn movement is provided with
dual right-turn lanes and operates at LOS F with a v/c ratio of 0.99 due to a
relatively high turning volume of 830 vehicles, most likely generated by various
residential subdivisions and vehicles exiting the Mililani Mauka Elementary
School. The northbound and southbound through signal phase would typically
show its full green phase during many signal cycles for the AM peak hour, to
service this heavy southbound right-turn movement despite low southbound

through and northbound through/right-turn traffic.

The critical westbound shared through/right-turn movement operates at
LOS F with a v/c ratio of 2.14 during the AM peak hour. Based on the SimTraffic
gueuing analysis, 95th percentile queues were calibrated to reflect observed
existing conditions, in which the westbound through traffic queued back to the

Meheula Parkway/Koolani Drive intersection.

Meheula Parkway/H-2 Freeway Northbound Interchange

The intersection is currently coordinated during the AM peak hour with the
eastbound/westbound through movements along Meheula Parkway being the
coordinated phase. HCM Synchro analysis at this intersection was adapted to
reflect observed westbound vehicular delays during the AM peak hour. Overall,
this signalized intersection currently operates at LOS F with a v/c ratio of 1.92
during the AM peak hour and LOS C during PM peak hour. During the AM peak
hour the eastbound left-turn and southbound right-turn movements operate at
LOS E. Due to a heavy volume of westbound vehicles wanting to get onto the H-

2 freeway southbound loop on-ramp, which is only served by a single lane, the
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westbound through movement operated at LOS F with a v/c ratio of 2.23 during
the AM peak hour. Based on the SimTraffic queuing analysis, 95th percentile
gueues were calibrated to reflect observed existing conditions, in which the
westbound through traffic queued back to the Meheula Parkway/Koolani Drive

intersection.

Meheula Parkway/H-2 Freeway Southbound Interchange

All movements at this intersection currently operates at LOS C or better

during AM and PM peak hours of traffic.

Meheula Parkway/Kuahelani Avenue

Overall, this intersection currently operates at LOS D or better during AM
and PM peak hours of traffic. Due to relatively heavy mainline left-turn
movements and minor street approach volume coming from Kuahelani Avenue,
some of these movements operated at LOS E/F conditions during AM and PM

peak hours.

H-2 Freeway Ramp Junctions

Six (6) H-2 freeway on-ramp and off-ramp junctions were analyzed. All
ramp junctions currently operates at LOS C or better during AM and PM peak

hours of traffic.

Figure 3 shows existing traffic volumes for the study intersections, and
Figure 4 illustrates the existing lane configurations from the critical region along
Meheula Parkway from the H-2 freeway southbound interchange to Ainamakua

Drive.

In Appendix E, Table E-1 shows the existing LOS summary at the study
intersections along Meheula Parkway. This table includes LOS analysis results
for existing conditions as well as each of the alternatives described later in this
report. Figure E-1 generally depicts the simulated 95th percentile queue lengths
for the critical westbound throughput traffic along Meheula Parkway during the
AM peak hour of traffic. Table E-2 shows the existing LOS summary at the study
ramp junctions along the H-2 freeway. Table E-3 shows the existing travel time

along Meheula Parkway during the AM peak hour of traffic.
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ALTERNATIVE | ANALYSIS

Alternative | consist of analyzing existing traffic volumes with optimized signal
timings at key intersections along Meheula Parkway during the critical AM peak hour of
traffic only. This option will require no physical roadway improvements (i.e. restriping,

widening or realignment) within the study area.
A. Alternative | Overview

Field observations indicate that the cause of westbound traffic queues
were mainly attributed to physical and geometrical constraints along Meheula
Parkway instead of traffic signal timing parameters. Therefore, it was anticipated
that optimizing traffic signals in the heavily congested area along Meheula
Parkway would not have a significant impact in relieving westbound traffic

queues.

Based on existing conditions, signal timing plans are currently
coordinated along Meheula Parkway at the following study intersections within

the congested area during the AM peak hour:
e Meheula Parkway/Northbound Interchange
¢ Meheula Parkway/Ainamakua Drive
o Meheula Parkway/Makaikai Street

At the Meheula Parkway/Northbound Interchange intersection, due to a
heavy volume of westbound vehicles wanting to get onto the H-2 freeway
southbound loop on-ramp, which is only served by a single lane, the westbound
through movement operated at LOS F with a v/c ratio of 2.23 during the AM peak
hour. As a result, the westbound approach is not provided with enough green
time to alleviate the westbound congestion. However, the eastbound left-turn
and southbound right-turn movements currently operate at LOS E and run
simultaneously. Reducing green time for these movements may lead to potential

gueuing along the northbound loop off-ramp and spill back onto the H-2 Freeway.

At the Meheula Parkway/Ainamakua Drive intersection, HCM LOS
analysis indicates that many side street movements and mainline left-turn

movements are currently operating at LOS E/F conditions and nearing over-
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capacity conditions. To accommodate the critical mainline westbound throughput
traffic along Meheula Parkway the above coordinated traffic signals were
analyzed to provide more green time to the critical westbound movement. Based
on our findings, at the Meheula Parkway/Ainamakua Drive intersection,
increasing green time along the mainline westbound throughput movement will
result in delay and capacity issues along the following side street and mainline

left-turn movements:

e Heavy northbound left-turn movement will worsen from LOS E to LOS
F.

e Heavy eastbound left-turn movement will worsen from LOS E to LOS

F and a v/c ratio of 0.97.

e Critical southbound right-turn movement will continue operating at

LOS F and over-capacity conditions.

Based on the SimTraffic queuing analysis, Alternative | shows only slight
reductions to westbound queuing. The 95th percentile queues indicate that

westbound queues will continue to spill back near the Koolani Drive intersection.

Since traffic volumes remained the same at the H-2 freeway ramp

junctions, LOS should remain the same as existing conditions.

In Appendix E, Table E-1 shows the LOS summary for Alternative | at the
study intersections. Figure E-1 generally depicts the simulated 95th percentile
queue lengths for the critical westbound throughput traffic along Meheula
Parkway during the AM peak hour of traffic. Table E-2 shows the LOS summary
at the study ramp junctions along the H-2 freeway for Alternative I. Table E-3
shows the simulated travel time along Meheula Parkway during the AM peak

hour of traffic for Alternative I.
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ALTERNATIVE II-A ANALYSIS

Alternative 11-A looks at addressing the physical and geometrical roadway

constraints that contribute to the heavy westbound queuing during the AM peak hour, by

implementing various widening and realignment improvements. As discussed earlier in

the report, the AM peak hour westbound traffic queues were typically generated by the

following occurrences:

1.

The Mililani Mauka area is primarily composed of residential
developments with few commercial or office establishments to provide
employment opportunities. As a result, the vast majority of employed
residents must travel out of the Mililani Mauka area for work. Mililani
Mauka also provides for two (2) elementary schools and a middle school,
with limited bus service, increasing vehicular traffic to/from Mililani Mauka.
Since Meheula Parkway is the only roadway into or out of Mililani Mauka,
the AM peak hour experiences high traffic volumes as residents attempt

to access the H-2 Freeway or Mililani Town during the morning commute.

During the AM peak hour, westbound traffic along Meheula Parkway
gueues from the H-2 freeway northbound interchange due to a heavy
volume of westbound vehicles wanting to get onto the H-2 freeway
southbound loop on-ramp (1279 vehicles), which is only served by a

single lane.

Lack of continuity in the alignment of westbound throughput travel lanes
resulted in disproportionate usage of westbound travel lanes along
Meheula Parkway between Ainamakua Drive and the H-2 Freeway

southbound loop on-ramp.

The roadway improvements recommended in Alternative [I-A aim at mitigating

these underlying issues by providing the following improvements:

1.

Widen the H-2 freeway southbound loop on-ramp to provide two (2)
dedicated lanes on to the freeway and restripe Meheula Parkway to
provide seven (7) lanes across the H-2 Freeway overpass (3 eastbound
and 4 westbound). Two (2) of the westbound lanes will feed into the H-2

freeway southbound loop on-ramp and the remaining two (2) westbound
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lanes will continue westward along Meheula Parkway towards Mililani

Town.

e A pedestrian-actuated traffic signal that is coordinated with the
upstream northbound interchange traffic signal will accommodate
pedestrians traveling along Meheula Parkway and crossing the H-2

Freeway southbound double loop on-ramp.

e Between Ainamakua Drive and the H-2 Freeway northbound on-ramp,
provide a shared westbound through/right-turn storage lane that will
service The Gateway at Millani Mauka Shopping Center and

terminate as the H-2 Freeway northbound on-ramp.
Figure 5 shows the proposed lane configuration for Alternative II-A.
A. Alternative II-A Overview

By providing dual lanes for the H-2 Freeway southbound loop on-ramp
and associated re-alignment that provides continuous travel lanes from
Ainamakua Drive to the H-2 Freeway southbound loop on-ramp, the overall
capacity along Meheula Parkway is increased. The mitigative measures
proposed for Alternative Il should allow the H-2 Freeway southbound double loop
on-ramp to process more vehicles from Meheula Parkway to the H-2 Freeway
and normalize westbound traffic flows by more evenly distributing the westbound

traffic across all the lanes along Meheula Parkway.

By providing dual lanes on the H-2 Freeway southbound loop on-ramp, a
pedestrian traffic signal is proposed for Alternative lI-A. Based on field
observations, a relatively low pedestrian count of 6(4) pedestrian movements
was observed traveling along Meheula Parkway, crossing the southbound loop
on-ramp during the AM(PM) peak hours of traffic. Field observations indicate
that at the upstream northbound interchange intersection, the majority of
southbound right-turn traffic do not access the H-2 freeway southbound loop on-
ramp, instead continuing westward towards Mililani Town. This southbound
right-turn movement typically utilizes between 30-50 seconds during each
coordinated signal cycle. Since the proposed pedestrian signal will only utilize

approximately 26 seconds of each coordinated signal cycle it can be coordinated
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with the upstream northbound interchange intersection so that the pedestrian
phase at the H-2 freeway southbound loop on-ramp is synced with the
southbound right-turn movement at the northbound interchange. This will limit
the number of queued westbound right-turn vehicles generated by the pedestrian

signal.

Alternative II-A would effectively reduce westbound throughput traffic
queues along Meheula Parkway from the H-2 freeway northbound interchange.
At the Meheula Parkway/H-2 Freeway Northbound Interchange intersection, the
additional westbound through lane will allow the westbound through movement to
operate at LOS E and with an overall LOS E. In addition to increasing capacity
at the H-2 freeway northbound interchange, Alternative II-A proposes to improve
westbound throughput alignment by feeding two continuous through lanes from
Ainamakua Drive to the H-2 freeway southbound loop on-ramp. Based on the
SimTraffic queuing analysis, westbound traffic at the Meheula Parkway/H-2
Freeway Northbound Interchange intersection should stop queuing back to the
upstream adjacent Ainamakua Drive intersection, reducing to a queue length of

approximately 300 feet.

Alternative II-A should also allow westbound traffic to be spread more
uniformly across all three westbound lanes at the Meheula Parkway/Ainamakua
Drive intersection. At the Meheula Parkway/Ainamakua Drive intersection the
westbound through/right-turn movement will continue to operate at LOS F, but
the v/c ratio should improve from 2.14 to 1.69 as well as reductions to westbound
delays. Based on the SimTraffic queuing analysis, westbound traffic at the
Meheula Parkway/Ainamakua Drive intersection should stop queuing back to the
upstream Makaikai Street and Koolani Drive intersections. However, due to
continued heavy traffic along Ainamakua Drive, westbound queues will continue

to occur, but will greatly be shortened to queue lengths of nearly 800 feet.

With an additional H-2 freeway southbound loop on-ramp lane, there will
be additional storage length for queuing vehicles and will also allow a greater
volume to enter the on-ramp. However, the southbound loop on-ramp is
designed to merge to one (1) lane before merging on to the H-2 Freeway. Based

on HCS analysis, all ramp junctions should continue operating at LOS C or better
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during AM and PM peak hours of traffic. With Alternative Il-A, there is a
possibility that as a result of the widened alignment from the upstream Meheula
Parkway/Northbound Interchange intersection, the southbound loop on-ramp
may experience a greater volume of traffic for each signal cycle during the AM
peak hour, in which case westbound right-turning vehicles may spill back onto
Meheula Parkway. However, the flow of westbound traffic at the southbound
loop on-ramp should continue to be metered by the existing capacity constraints

at the Meheula Parkway/Ainamakua Drive intersection.

In Appendix E, Table E-1 shows the LOS summary for Alternative II-A at
the study intersections. Figure E-1 generally depicts the simulated 95th
percentile queue lengths for the critical westbound throughput traffic along
Meheula Parkway during the AM peak hour of traffic. Table E-2 shows the LOS
summary at the study ramp junctions along the H-2 freeway for Alternative II-A.
Table E-3 shows the simulated travel time along Meheula Parkway during the

AM peak hour of traffic for Alternative II-A.
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ALTERNATIVE 1I-B ANALYSIS

Alternative II-B proposes all physical and geometrical modifications described in
Alternative II-A however, at the Meheula Parkway/H-2 Freeway southbound double loop
on-ramp intersection, Alternative II-B proposes a pedestrian overpass instead of a
pedestrian traffic signal. As mentioned in Section IV.A, field observations indicate that a
relatively low pedestrian count of 6(4) pedestrian movements was observed traveling
along Meheula Parkway, crossing the southbound loop on-ramp during the AM(PM)
peak hours of traffic. Assuming vehicular traffic patterns will follow similarly uniform
flows as described in Alternative II-A, all LOS operations should be the same as
Alternative [I-A. Based on a queuing analysis, all queue lengths at critical study

intersections and travel time values for Alternative |I-B were similar to Alternative Il-A.

As discussed in Section IV, the southbound loop on-ramp is designed to merge
to one (1) lane before merging on to the H-2 Freeway. Based on HCS analysis, all ramp
junctions should continue operating at LOS C or better during AM and PM peak hours of
traffic. However, with Alternative 11-B, there is a possibility that as a result of the
widened alignment from the upstream Meheula Parkway/Northbound Interchange
intersection, the southbound loop on-ramp may experience a greater volume of traffic for
each signal cycle during the AM peak hour, in which case westbound right-turning
vehicles may spill back onto Meheula Parkway. However, the flow of westbound traffic
at the southbound loop on-ramp should continue to be metered by the existing capacity

constraints at the Meheula Parkway/Ainamakua Drive intersection.

In Appendix E, Table E-1 shows the LOS summary for Alternative II-B at the
study intersections. Figure E-1 generally depicts the simulated 95th percentile queue
lengths for the critical westbound throughput traffic along Meheula Parkway during the
AM peak hour of traffic. Table E-2 shows the LOS summary at the study ramp junctions
along the H-2 freeway for Alternative II-B. Table E-3 shows the simulated travel time

along Meheula Parkway during the AM peak hour of traffic for Alternative II-B.

ALTERNATIVE llI-A ANALYSIS

Alternative IlI-A proposes utilizing the existing lane configuration at the study

intersections with the addition of a westbound left-turn storage lane at the Meheula
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Parkway/H-2 Southbound Interchange intersection. The left-turns will flow into a new
auxiliary lane that will merge with the existing traffic from Mililani Town heading
southbound on the H-2 Freeway. An additional protected left-turn signal phase will be
provided for the new westbound left-turn movement at the existing signalized

intersection. The proposed lane geometry for Alternative IlI-A is illustrated in Figure 6.
A. Alternative IlI-A Overview

To determine the number of vehicles rerouted from the H-2 freeway
southbound loop on-ramp to the proposed westbound left-turn storage lane at the
Meheula Parkway/H-2 Southbound Interchange intersection, SimTraffic
simulation was utilized. Based on trial and error, traffic was rerouted to the
westbound left-turn storage lane and then simulated. Two (2) westbound
vehicles crossing the Meheula Parkway/H-2 Freeway Northbound Interchange
intersection at the same time were chosen at random; one (1) vehicle accessing
the proposed left-turn on-ramp and the second vehicle accessing the southbound
loop on-ramp. Their traffic patterns were observed and the rerouted westbound
left-turn traffic volume was adjusted until it consistently showed westbound left-
turn vehicles taking longer to reach the common merge junction of the
southbound on-ramp and the H-2 freeway. This would provide a conservative
projection for westbound left-turn vehicles. Based on this technique,
approximately 300(73) vehicles were rerouted to the westbound left-turn storage

lane at the Meheula Parkway/H-2 Southbound Interchange intersection.

With the proposed westbound left-turn lane, the Meheula Parkway/H-2
Southbound Interchange intersection should operate adequately, with all
movements operating at LOS D or better during the AM and PM peak hours of
traffic. The conflicting eastbound through movement will worsen to only LOS C
during the AM peak hour. Queuing analysis indicates the 95" percentile
eastbound through movement queue will double to approximately 425 feet, but
should still be able to clear the intersection within one signal cycle during the AM
peak hour. Queuing analysis also indicates that the projected westbound left-
turn volume should not queue back beyond the length of the proposed

westbound left-turn storage lane.
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Since a portion of westbound vehicles are anticipated to be rerouted from
the southbound loop on-ramp to the proposed westbound left-turn lane at the
Meheula Parkway/H-2 Southbound Interchange intersection, there will be a slight
improvement from existing conditions, as the projected westbound left-turn
vehicles will utilize the inside westbound through lane along Meheula Parkway,
for easier transition to the westbound left-turn lane at the southbound
interchange during the AM peak hour. At the Meheula Parkway/H-2 Freeway
Northbound Interchange intersection, the westbound through movement will
continue to operate at LOS F but with a lower v/c ratio of 1.75 during the AM
peak hour. However, Alternative Ill-A does not propose throughput widening
improvements or realignment of throughput lanes along Meheula Parkway (as
Alternative II-A and 11-B proposed), and as a result the lack of continuity in the
alignment of westbound throughput travel lanes perpetuates the disproportionate
usage of westbound travel lanes along Meheula Parkway between Ainamakua
Drive and the H-2 Freeway southbound loop on-ramp. Therefore, based on
gueuing analysis, westbound traffic will continue to form long queues that extend
beyond Makaikai Street, but at a reduced queue length of approximately 625

feet.

The Meheula Parkway/Ainamakua Drive intersection should continue to
operate overall at LOS F with a slightly improved v/c ratio of 1.29. The critical
westbound through movement will also continue operating at LOS F with a
slightly improved v/c ratio from 2.14 to 1.86. Based on the SimTraffic queuing
analysis, since westbound traffic will continue to queue at the Meheula
Parkway/H-2 Freeway Northbound Interchange intersection, westbound queues
will continue to extend beyond the upstream Makaikai Street intersection but will

be short of reaching the Koolani Drive intersection.

Based on HCS, all ramp junctions should continue operating at LOS C or
better during AM and PM peak hours of traffic.

In Appendix E, Table E-1 shows the LOS summary for Alternative IlI-A at
the study intersections. Figure E-1 generally depicts the simulated 95th
percentile queue lengths for the critical westbound throughput traffic along
Meheula Parkway during the AM peak hour of traffic. Table E-2 shows the LOS
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summary at the study ramp junctions along the H-2 freeway for Alternative IlI-A.
Table E-3 shows the simulated travel time along Meheula Parkway during the

AM peak hour of traffic for Alternative IlI-A.
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ALTERNATIVE 1lI-B ANALYSIS

Alternative IlI-B proposes the geometrical modification described in Alternative
llI-A in addition to widening Meheula Parkway that would extend the proposed

westbound left-turn storage lane further upstream to Ainamakua Drive.

The roadway widening improvements recommended for Alternative 1lI-B is

proposed to be similar to Alternatives II-A and [I-B, which provides the following:

1. Restripe Meheula Parkway to provide seven (7) lanes across the H-2
Freeway overpass (3 eastbound and 4 westbound). One (1) of the
westbound lanes will feed into the H-2 freeway southbound loop on-ramp,
two (2) westbound lanes will continue westward along Meheula Parkway
towards Mililani Town and the remaining westbound lane will terminate as the

proposed westbound left-turn lane at the southbound interchange.

2. Between Ainamakua Drive and the H-2 Freeway northbound on-ramp,
provide a shared westbound through/right-turn storage lane that will service
The Gateway at Mililani Mauka Shopping Center and terminate as the H-2

Freeway northbound on-ramp.
The proposed lane geometry for Alternative 111-B is illustrated in Figure 7.
A. Alternative IlI-B Overview

Alternative IlI-B was assumed to reroute approximately 300(73) vehicles
to the westbound left-turn storage lane. Since Alternative III-B generally
proposes the widened Meheula Parkway between the southbound interchange
and Ainamakua Drive, the critical westbound throughput traffic along Meheula

Parkway is anticipated to improve over Alternative IlI-A.

With the additional westbound through lane along Meheula Parkway, the
westbound through movement operations at the Meheula Parkway/H-2 Freeway
Northbound Interchange intersection will result in shorter queue lengths. The
westbound through movement will continue to operate at LOS F but with a lower
v/c ratio from existing conditions, at 1.32 during the AM peak hour. Based on
queuing analysis, westbound traffic should stop bottlenecking at the Meheula
Parkway/H-2 Freeway Northbound Interchange intersection, reducing to a queue

length of approximately 325 feet adjacent. However, the westbound traffic
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bottleneck will continue to occur, shifting instead to the Meheula
Parkway/Ainamakua Drive intersection due to heavy side street and mainline left-

turn volume during the AM peak hour.

Alternative 1lI-B should allow westbound traffic to be spread more
uniformly across all three westbound lanes at the Meheula Parkway/Ainamakua
Drive intersection. At the Meheula Parkway/Ainamakua Drive intersection the
westbound through/right movement will continue to operate at LOS F but with a
lower v/c ratio from existing conditions, at 1.78 during the AM peak hour.
Westbound traffic queues at the Meheula Parkway/Ainamakua Drive intersection
will be reduced. However, the flow of westbound traffic at the southbound loop
on-ramp should continue to be metered by the existing capacity constraints at the
Meheula Parkway/Ainamakua Drive intersection. Since the Meheula
Parkway/Ainamakua Drive intersection is fully built out with double left-turns and
double right-turn movements at critical approaches, there is no room for
additional widening improvements. As a result, westbound queues will continue
to occur at the Meheula Parkway/Ainamakua Drive intersection, but will be

shortened to queue lengths of nearly 1,125 feet for Alternative 111-B.

Based on HCS analysis, all ramp junctions should continue operating at
LOS C or better during AM and PM peak hours of traffic.

In Appendix E, Table E-1 shows the LOS summary for Alternative IlI-B at
the study intersections. Figure E-1 generally depicts the simulated 95th
percentile queue lengths for the critical westbound throughput traffic along
Meheula Parkway during the AM peak hour of traffic. Table E-2 shows the LOS
summary at the study ramp junctions along the H-2 freeway for Alternative IlI-B.
Table E-3 shows the simulated travel time along Meheula Parkway during the

AM peak hour of traffic for Alternative IlI-B.
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CONCLUSION

A.

Conclusion

During the AM peak hour, westbound traffic along Meheula Parkway

gueues from the H-2 freeway northbound interchange due to a heavy volume of

westbound vehicles wanting to get onto the H-2 freeway southbound loop on-

ramp, which is only served by a single lane. This study analyzed the following

alternatives to provide relief for westbound congestion:

Alternative I: Analyzes existing traffic volumes with optimized signal timings
at key intersections along Meheula Parkway during the critical AM peak hour

of traffic.

Alternative II-A:  Analyzes existing traffic volumes with the widening of

Meheula Parkway in the westbound direction between Ainamakua Drive and
H-2 Freeway southbound loop on-ramp. Two (2) dedicated westbound right-
turn lanes will be provided along Meheula Parkway to service dual lanes on a
proposed widened H-2 Freeway southbound double loop on-ramp. A
pedestrian traffic signal will accommodate pedestrians walking along
Meheula Parkway, crossing the H-2 Freeway southbound double loop on-

ramp.

Alternative II-B: Analyzes Alternative II-A with a pedestrian overpass instead

of a pedestrian signal at the proposed Meheula Parkway/H-2 Freeway

southbound double loop on-ramp intersection.

Alternative IlI-A: Analyzes existing lane configurations with the addition of a

westbound left-turn storage lane at the Meheula Parkway/H-2 Freeway
Southbound Interchange intersection. A new protected left-turn signal phase
will be added at the existing signalized intersection for the westbound left-turn

movement turning onto the proposed H-2 Freeway southbound on-ramp.

Alternative 11I-B: Analyzes Alternative Ill-A in addition to a widened section of

Meheula Parkway between the H-2 Freeway Southbound Interchange and
Ainamakua Drive. Alternative IlI-B lengthens the left-turn lane upstream to

Ainamakua Drive, where it operates as a westbound through lane until the
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Meheula Parkway/H-2 Freeway Southbound Interchange intersection where it

forces the left-turn.

In addition to the five Project alternatives listed above, this study also looked into,

but excluded the following two alternatives from consideration:

e Temporary Morning Delineators: Describes the scenario in which temporary

delineators are placed along the left-hand edge of the right-most westbound
Meheula Parkway lane between the H-2 Freeway Southbound Interchange
and the H-2 Freeway Northbound Interchange only during the AM peak
period. These delineators would bar any vehicles that are headed to the
southbound loop on-ramp, from merging into the right-most westbound travel

lane after.

e Left-Turn Restriction at Northbound Interchange: Describes the scenario in

which the eastbound left-turn signal phase at the Meheula Parkway/H-2
Freeway Northbound Interchange is restricted during the congested AM peak

period.

Existing Conditions

The congestion period along Meheula Parkway in the westbound
direction typically occurred between 6:40 AM and 8:00 AM. Typical queuing
conditions extended from the northbound interchange to Makaikai Street (about
2,400 feet long) in the westbound direction and at its heaviest the back of queue
occasionally reached Koolani Drive (about 3,400 feet long). Based on field
observations, AM peak hour westbound traffic queues were typically generated

by the following occurrences:

1. Since Meheula Parkway is the only roadway into or out of Mililani Mauka,
the AM peak hour experiences high traffic volumes as residents attempt
to access the H-2 Freeway, Kamehameha Highway or Mililani Town

during the morning commute.

2. Westbound traffic along Meheula Parkway queues from the H-2 freeway
northbound interchange due to a heavy volume of westbound vehicles
wanting to get onto the H-2 freeway southbound loop on-ramp (1,279

vehicles), which is only served by a single lane.
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3. Lack of continuity in the alignment of westbound throughput travel lanes
resulted in disproportionate usage of westbound travel lanes along
Meheula Parkway between Ainamakua Drive and the H-2 Freeway

southbound loop on-ramp.

4, In addition, various elementary schools, middle school and high school in
both the Mililani Town/Mililani Mauka region contribute to westbound AM
throughput traffic. Some of these schools are also provided with limited
school bus service, which results in increased vehicular traffic during the
AM peak hour, due to parents and students driving to these from their

respective residences.

Overall, the critical Meheula Parkway/H-2 Freeway Northbound
Interchange and Meheula Parkway/Ainamakua Drive intersections currently
operates at LOS F with v/c ratios above 1.41 during the AM peak hour and
LOS C during PM peak hour. The critical westbound shared through/right-turn
movement operates at LOS F with v/c ratios above 2.00 during the AM peak
hour. Based on the SimTraffic queuing analysis, 95th percentile queues were
calibrated to reflect observed existing conditions, in which the westbound through
traffic queued back to the Meheula Parkway/Koolani Drive intersection. At its
heaviest queue from Koolani Drive, westbound vehicles were observed to be
stuck in queue for 13 minutes before clearing the Meheula Parkway/H-2 freeway

southbound interchange intersection during the AM peak hour.

Six (6) H-2 freeway on-ramp and off-ramp junctions were analyzed. All
ramp junctions currently operates at LOS C or better during AM and PM peak

hours of traffic.
Alternative |

Field observations indicate that the cause of westbound traffic queues
were mainly attributed to physical and geometrical constraints along Meheula
Parkway instead of traffic signal timing parameters. Therefore, it was anticipated
that optimizing traffic signals in the heavily congested area along Meheula
Parkway would not have a significant impact in relieving westbound traffic

gueues. Signal timing plans are currently coordinated along Meheula Parkway at
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the following study intersections within the congested area during the AM peak

hour:
o Meheula Parkway/H-2 Freeway Northbound Interchange
e Meheula Parkway/Ainamakua Drive
o Meheula Parkway/Makaikai Street

At the Meheula Parkway/Northbound Interchange intersection, due to a
heavy volume of westbound vehicles wanting to get onto the H-2 freeway
southbound loop on-ramp, which is only served by a single lane, the westbound
through movement operated at LOS F with a v/c ratio of 2.23 during the AM peak
hour. As a result, the westbound approach is not provided with enough green
time to alleviate the westbound congestion. However, the eastbound left-turn
and southbound right-turn movements currently operate at LOS E and run
simultaneously. Reducing green time for these movements may lead to potential

gueuing along the northbound loop off-ramp and spill back onto the H-2 Freeway.

At the Meheula Parkway/Ainamakua Drive intersection, increasing green
time along the mainline westbound throughput movement will result in delay and
capacity issues along the side street and mainline left-turn movements. The 95th
percentile queues indicate that westbound queues will also continue to spill back

near the Koolani Drive intersection.
Alternative I-A

By providing dual lanes for the H-2 Freeway southbound loop on-ramp
and associated re-alignment that provides continuous travel lanes from
Ainamakua Drive to the H-2 Freeway southbound loop on-ramp, the overall
capacity along Meheula Parkway is increased. The mitigative measures
proposed for Alternative Il should allow the H-2 Freeway southbound double loop
on-ramp to process more vehicles from Meheula Parkway to the H-2 Freeway
and normalize westbound traffic flows by more evenly distributing the westbound

traffic across all the lanes along Meheula Parkway.

At the Meheula Parkway/H-2 Freeway Northbound Interchange
intersection, the additional westbound through lane will allow the westbound

through movement to operate at LOS E and with an overall LOS E. Based on
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the SimTraffic queuing analysis, westbound traffic at the Meheula Parkway/H-2
Freeway Northbound Interchange intersection should stop queuing back to the
upstream adjacent Ainamakua Drive intersection, reducing to a queue length of
approximately 300 feet. Westbound traffic queues at the Meheula
Parkway/Ainamakua Drive intersection will be reduced. However, the flow of
westbound traffic at the southbound loop on-ramp should continue to be metered
by the existing capacity constraints at the Meheula Parkway/Ainamakua Drive
intersection. Since the Meheula Parkway/Ainamakua Drive intersection is fully
built out with double left-turns and double right-turn movements at critical
approaches, there is no room for additional widening improvements. As a result,
westbound queues will continue to occur at the Meheula Parkway/Ainamakua
Drive intersection, but will be shortened to queue lengths of nearly 800 feet for

Alternative II-A.
Alternative 1I-B

Alternative II-B proposes all physical and geometrical modifications
described in Alternative II-A however, at the Meheula Parkway/H-2 Freeway
southbound double loop on-ramp intersection, Alternative II-B proposes a
pedestrian overpass instead of a pedestrian traffic signal. Assuming vehicular
traffic patterns will follow similarly uniform flows as described in Alternative II-A,
all LOS operations should be the same as Alternative 1I-A. Based on a queuing
analysis, all queue lengths at critical study intersections and travel time values for

Alternative 11-B were similar to Alternative II-A.

Alternative llI-A

It was determined that approximately 300(73) vehicles were rerouted from
the H-2 freeway southbound loop on-ramp to the westbound left-turn storage
lane at the Meheula Parkway/H-2 Southbound Interchange intersection. With the
proposed westbound left-turn lane, the Meheula Parkway/H-2 Southbound
Interchange intersection should operate adequately, with all movements
operating at LOS D or better during the AM and PM peak hours of traffic.
Queuing analysis indicates that the projected westbound left-turn volume should
not queue back beyond the length of the proposed westbound left-turn storage

lane.
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Since Alternative IlI-F-A  does not propose throughput widening
improvements or realignment of throughput lanes along Meheula Parkway (as
Alternative II-A and II-B proposed), there is a lack of continuity in the alignment of
westbound throughput travel lanes that perpetuate the disproportionate usage of
westbound travel lanes along Meheula Parkway between Ainamakua Drive and
the H-2 Freeway southbound loop on-ramp. Therefore, westbound traffic will
continue to form long queues at the Meheula Parkway/H-2 Freeway Northbound
Interchange intersection, but at a reduced queue length of approximately 625
feet. At the Meheula Parkway/Ainamakua Drive intersection, the critical
westbound through movement will also continue operating at LOS F with a
slightly improved v/c ratio from 2.23 to 1.86, resulting in westbound queues
continuing to extend beyond the upstream Makaikai Street intersection just short

of reaching the Koolani Drive intersection.

Alternative 111-B

Since Alternative 11I-B proposes a similar lane configuration as Alternative
IlI-A at the Meheula Parkway/H-2 Southbound Interchange intersection, it was
assumed that an identical number of 300(73) vehicles were rerouted to the
westbound left-turn storage lane. The proposed re-alignment that provides
continuous travel lanes from Ainamakua Drive to the H-2 Freeway southbound
loop on-ramp and westbound left-turn storage lane increases the overall capacity
along Meheula Parkway. Alternative 1lI-B should allow westbound traffic to be
spread more uniformly across all three westbound lanes at the Meheula

Parkway/Ainamakua Drive intersection.

At the H-2 Freeway Northbound Interchange, the westbound through
movement will continue to operate at LOS F but with lower v/c ratios of 1.32
during the AM peak hour. Westbound traffic at the Meheula Parkway/H-2
Freeway Northbound Interchange intersection should stop queuing back to the
upstream adjacent Ainamakua Drive intersection, reducing to a queue length of

approximately 325 feet.

Westbound traffic queues at the Meheula Parkway/Ainamakua Drive
intersection will be reduced. However, the flow of westbound traffic at the

southbound loop on-ramp should continue to be metered by the existing capacity
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constraints at the Meheula Parkway/Ainamakua Drive intersection. Since the
Meheula Parkway/Ainamakua Drive intersection is fully built out with double left-
turns and double right-turn movements at critical approaches, there is no room
for additional widening improvements. As a result, westbound queues will
continue to occur at the Meheula Parkway/Ainamakua Drive intersection, but will

be shortened to queue lengths of nearly 1,125 feet for Alternative 111-B.
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APPENDIX A
TRAFFIC COUNT DATA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Kuahelani
Site Code : 00000000

Start Date :11/15/2012

Page No :1
Groups Printed- Unshifted
MEHEULA PKWY KUAHELANI AVE MEHEULA PKWY KUAHELANI AVE
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

06:15 AM 22 84 17 3 126 69 1 8 1 79 4 170 2 1 177 0 2 129 4 135 517
06:30 AM 37 81 12 2 132 63 4 8 0 75 6 169 1 1 177 1 5 116 7 129 513
06:45 AM 49 146 14 2 211 74 7 14 0 95 5 134 4 1 144 2 5 116 12 135 585

Total | 108 311 43 7 469 | 206 12 30 1 249 15 473 7 3 498 3 12 361 23 399 | 1615
07:00 AM 67 187 13 4 271 80 9 22 1 112 10 215 21 1 247 2 13 149 7 171 801
07:15 AM 82 287 17 4 390 49 13 24 0 86 9 250 4 1 264 7 3 138 8 156 896
07:30AM | 111 303 10 8 432 44 27 16 0 87 7 298 17 0 322 25 11 118 6 160 1001
07.45AM | 149 356 22 6 533 53 37 30 0 120 17 320 15 2 354 29 27 115 3 174 | 1181

Total | 409 1133 62 22 1626 | 226 86 92 1 405 43 1083 57 4 1187 63 54 520 24 661 | 3879
08:00AM | 123 246 18 2 389 41 9 12 0 62 2 316 14 0 332 7 32 140 5 184 967
08:15 AM 95 138 16 1 250 41 12 5 0 58 8 167 9 4 188 5 5 102 3 115 611
Grand Total 735 1828 139 32 2734 | 514 119 139 2 774 68 2039 87 11 2205 78 103 1123 55 1359 7072
Apprch% | 26.9 66.9 51 1.2 66.4 154 18 0.3 31 925 39 0.5 57 76 82.6 4

Total % | 104 25.8 2 05 38.7 7.3 1.7 2 0 10.9 1 288 1.2 0.2 31.2 11 15 159 0.8 19.2
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Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 82 287 17 4 390 49 13 24 0 86 9 250 4 1 264 7 3 138 8 156 896
07:30AM | 111 303 10 8 432 44 27 16 0 87 7 298 17 0 322 25 11 118 6 160 1001
07:45AM | 149 356 22 6 533 | 53 37 30 0 120 | 17 320 15 2 34| 29 27 115 3 174 | 1181
08:00AM | 123 246 18 2 389 41 9 12 0 62 2 316 14 0 332 7 32 140 5 184 967
Total Volume | 465 1192 67 20 1744 | 187 86 82 0 355 35 1184 50 3 1272 68 73 511 22 674 | 4045
%App.Totdl | 267 683 38 11 527 242 231 0 28 931 39 02 101 108 758 33
PHF | 780 .837 .761 625 818 | 882 581 683 .000 740 | 515 925 735 375 898 | 586 570 913 .688 916 856
MEHEULA PKWY
QOut In Total
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501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FilesNar®e . AM_H-2 Southbound Offramp-Mililani Town

Site Code : 00000000
Start Date :11/15/2012
PageNo :1

Groups Printed- Unshifted

SOUTHBOUND H-2
OFFRAMP From East From South From West
From North
Start Time | ™" | Thru ‘ oM Peds | app.Tota | Right ‘ Thru ‘ Left ‘ Peds | app.Toa | Right ‘ Thru ‘ Left ‘ Peds | ap.Toa | Right ‘ Thru ‘ Left ‘ Peds | app.Totd | Int. Total
06:15 AM 25 0 21 0 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46
06:30 AM 21 0 26 0 47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47
06:45 AM 31 0 37 0 68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 68
Total 77 0 84 0 161 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 161
07:00 AM 49 0 33 0 82 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82
07:15 AM 51 0 56 0 107 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107
07:30 AM 78 0 53 0 131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 131
07:45 AM 60 0 57 0 117 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 117
Total | 238 0 199 0 437 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 437
08:00 AM 56 0 52 0 108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 108
08:15 AM 42 0 30 0 72 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72
Grand Total 413 0 365 0 778 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 778
Apprch% | 53.1 0 469 0 0 0 0 0 0 0 0 0 0 0 0 0
Total % | 53.1 0 46.9 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Site Code : 00000000
Start Date :11/15/2012

Page No :2
SOUTHBOUND H-2
OFFRAMP From East From South From West
From North
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Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 51 0 56 0 107 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107
07:30 AM 78 0 53 0 131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 131
07:45 AM 60 0 57 0 117 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 117
08:00 AM 56 0 52 0 108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 108
Total Volume | 245 0 218 0 463 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 463
% App. Total 52.9 0 471 0 0 0 0 0 0 0 0 0 0 0 0 0
PHF | 785 .000 .956 000 .884 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .884
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501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FilesNan®e : AM_H-2 Southbound Onramp-Mililani Town

Site Code : 00000000
Start Date : 11/15/2012
Page No :1

Groups Printed- Unshifted

MEHEULA PKWY MEHEULA PKWY H-2 S,\ﬁi ﬁ';ﬁmgﬂu;) (To
From North From East From South
From West

Start Time | Right | Thru | Left | Peds | app.oa | Right | Thru | Left | Peds | app.om wm | Thru | Left | Peds | app1oa | Right | Thru | Left | Peds | app.Toa | Int. Total
06:15 AM 0 98 0 1 929 0 0 0 0 0| 281 81 0 0 362 0 0 21 0 21 482
06:30 AM 0 107 0 1 108 0 0 0 0 0| 267 87 0 0 354 0 0 25 0 25 487
06:45 AM 0 180 0 3 183 0 0 0] 0 0| 244 113 0 0] 357 0 0 37 0 37 577
Tota 0 38 0 5 390 0 0 0 0 0| 792 281 0 0 1073 0 0 83 0 83 | 1546
07:00 AM 0 229 0 2 231 0 0 0 0 0| 297 161 0 0 458 0 0 35 0 35 724
07:15 AM 0 365 0 4 369 0 0 0 0 0| 289 197 0 0 486 0 0 53 0 53 908
07:30 AM 0 380 0 9 389 0 0 0 0 0| 275 222 0 0 497 0 0 61 0 61 947
07:45 AM 0 421 0 1 422 0 0 0] 0 0| 286 236 0 0] 522 0 0 63 0 63 | 1007
Tota 0 1395 0 16 1411 0 0 0 0 0| 1147 816 0 0 1963 0 0 212 0 212 | 3586
08:00 AM 0 304 0 1 305 0 0 0 0 0| 254 280 0 0 534 0 0 51 0 51 890
08:15 AM 0 205 0 1 206 0 0 0 0 0| 191 125 0 0 316 0 0 31 0 31 553
Grand Total 0 2289 0 23 2312 0 0 0 0 0| 2384 1502 0 0 3886 0 0 377 0 377 | 6575

Apprch % 0 99 0 1 0 0 0 0 61.3 387 0 0 0 0 100 0

Tota % 0 348 0 03 35.2 0 0 0 0 0] 363 228 0 0 590.1 0 0 57 0 57
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Honolulu, HI 96817
(808)FiesNan®e : AM_H-2 Southbound Onramp-Mililani Town
Site Code : 00000000

Start Date :11/15/2012

Page No :2
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Mililani
Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15AM 0 365 0 4 369 0 0 0 0 0| 289 197 0 0 486 0 0 53 0 53 908
07:30 AM 0 380 0 9 389 0 0 0 0 0| 275 222 0 0 497 0 0 61 0 61 947
07:45 AM 0 421 0 1 422 0 0 0 0 0| 286 236 0 0 522 0 0 63 0 63 1007
08:00 AM 0 304 0 1 305 0 0 0] 0 0| 254 280 0 0] 534 0 0 51 0 51 890
Total Volume 0 1470 0 15 1485 0 0 0 0 0| 1104 935 0 0 2039 0 0 228 0 228 | 3752
% App. Total 0 99 0 1 0 0 0 0 541 459 0 0 0 0 100 0
PHF | 000 .873 .000 .417 880 | .000 .000 .000  .000 000 | .955 .835 .000  .000 955 | .000 .000 .905  .000 .905 931
MEHEULA PKWY
Out In Total
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501 Sumner St. Ste. 521
Honolulu, HI 96817
Filesb®rpes-38M_H-2 Southbound Loop Onramp-Mililani Mauka

Site Code : 00000000
Start Date : 11/15/2012
PageNo :1

Groups Printed- Unshifted

MEHEULA PKWY MEHEULA PKWY
From North From East From South From West

Start Time rm,, Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app.7oa | Right | Thru | Left | Peds | apptoa | Right | Thru | Left | Peds | app.Toa | Int. Total
06:15AM | 401 105 0 0 506 0 0 0 0 0 0 83 0 0 83 0 0 0 0 0 589
06:30AM | 407 101 0 0 508 0 0 0 0 0 0 105 0 0 105 0 0 0 0 0 613
06:45AM | 349 175 0 0 524 0 0 0 0 0 0 139 0 0 139 0 0 0 0 0 663
Total | 1157 381 0 0 1538 0 0 0 0 0 0 327 0 0 327 0 0 0 0 0| 1865
07.00AM | 346 215 0 0 561 0 0 0 0 0 0 179 0 0 179 0 0 0 0 0 740
07:15AM | 363 389 0 0 752 0 0 0 0 0 0 232 0 0 232 0 0 0 0 0 984
07:30AM | 304 391 0 0 695 0 0 0 0 0 0 261 0 0 261 0 0 0 0 0 956
07:45AM | 292 424 0 0 716 0 0 0 0 0 0 278 0 0 278 0 0 0 0 0 994
Total | 1305 1419 0 0 2724 0 0 0 0 0 0 950 0 0 950 0 0 0 0 0| 3674
08:.00AM | 320 339 0 0 659 0 0 0 0 0 0 327 0 0 327 0 0 0 0 0 986
08:15AM | 299 213 0 0 512 0 0 0 0 0 0 151 0 0 151 0 0 0 0 0 663
Grand Total | 3081 2352 0 0 5433 0 0 0 0 0 0 1755 0 0 1755 0 0 0 0 0| 7188

Apprch% | 56.7 43.3 0 0 0 0 0 0 0 100 0 0 0 0 0 0

Total % | 429 327 0 0 75.6 0 0 0 0 0 0 244 0 0 24.4 0 0 0 0 0
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501 Sumner St. Ste. 521
Honolulu, HI 96817
Filesb®rpes-38M_H-2 Southbound Loop Onramp-Mililani Mauka
Site Code : 00000000
Start Date :11/15/2012

Page No :2

MEHEULA PKWY MEHEULA PKWY
From North From East From South From West

H-288
Start Time oo | Thru | Left | Peds | app.tota | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | app.Toa | Int. Total
Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15AM | 363 389 0 0 752 0 0 0 0 0 0 232 0 0 232 0 0 0 0 0 984
07:30AM | 304 391 0 0 695 0 0 0 0 0 0 261 0 0 261 0 0 0 0 0 956
07:45AM | 202 424 0 0 716 0 0 0 0 0 0 278 0 0 278 0 0 0 0 0 994
08:00AM | 320 339 0 0 659 0 0 0 0 0 0 327 0 0 327 0 0 0 0 0 986
Total Volume | 1279 1543 0 0 2822 0 0 0 0 0 0 1098 0 0 1098 0 0 0 0 0| 3920

% App. Total 453 547 0 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | 881 910 .000 _ .000 938 | .000 .000 .000 .000 .000 | 000 .839 .000 .000 .839 | .000 .000 .000 .000 .000 .986

MEHEULA PKWY
Out In Total

1098 2822 3920
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SB
oop
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gE o t & ]o
= - Zlo S
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o > «—=
c = < o
- = Peak Hour Begins at 07:15 AM — S
=y (l; o
- Z v Unshifted v 7o
=1 = [ —
Q o o=

Left Thru Right Peds
[ ol 1098 o o

[ 1543] [ 1098] [ 2641]
Out In Total
MEHEULA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(8odyisNamae : AM_H-2 Northbound Offramp-Mililani Mauka

Site Code : 00000000
Start Date :11/15/2012
Page No :1

Groups Printed- Unshifted

MEHEULA PRWY H-2 NB OFFRAMP TO MEHEULA PRWY H-2 NB LOOP OFFRAMP TO
From North MILILANI MAUKA From South MILILANI TOWN
From East From West
Start Time | Right | Thru | Left | Peds | amroa | Right | Thru | Left | Peds | apptaa | Right | Thru | Left | Peds | apptoa | Right | Thru | Left | Peds | app 7o | Int. Tow |

06:15AM | 72 460 0 0 53| 40 0 0 0 40 0 57 40 0 97| 37 0 0 2 39| 708
06:30AM | 76 456 0 0 53| 4 0 0 0 a4 0 62 48 0 110| 54 0 0 2 56 | 742
06:45AM | 103 473 0 0 576| 54 0 0 0 54 0O 8 38 0 126| 63 0 0 3 66 | 822

Total | 251 1389 0 0 1640 | 138 0 0 0 138 0 207 126 0 333 154 0 0 7 161 | 2272
07:00AM | 91 475 0 0 566| 59 0 0 0 59 0 125 68 0 193] 70 0 0 2 72| 890
07:15AM | 103 583 0 0 68| 91 0 0 0 91 0 157 68 0 225 105 0 0 4 109 | 1111
07:30AM | 98 578 0 0 676| 89 0 0 0 89 0 200 47 0 247| 85 0 0 1 86 | 1098
07:45AM | 120 575 0 0 695 | 87 0 0 0 87 0 216 69 0 285 | 111 0 0 9 120 | 1187

Total | 412 2211 0 0 2623 | 326 0 0 0 3% 0 698 252 0 950 | 371 0 0 16 387 | 4286
08:00AM | 104 550 0 0 654]| 73 0 0 0 73 0 265 53 0 318] 9 0 0 1 91| 1136
08:15AM | 60 353 0 0 413| 75 0 0 0 75 0 9 64 0 163 | 101 0 0 1 102| 753
Grand Total | 827 4503 0 0 5330 | 612 0 0 0 612 0 1269 495 0 1764 | 716 0 0 25 741 | 8447
Apprch% | 155 845 0 0 100 0 0 0 0 719 281 0 96.6 0 0 34

Tota % | 9.8 533 0 0 631 72 0 0 0 72 0 15 59 0 209| 85 0 0 03 8.8






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(8odyisNamae : AM_H-2 Northbound Offramp-Mililani Mauka
Site Code : 00000000

Start Date :11/15/2012

Page No :2
H-2 NB OFFRAMP TO H-2 NB LOOP OFFRAMP TO
M EErELanL,\'?‘OE;WY MILILANI MAUKA M E;E%LSA(;EEWY MILILANI TOWN
From East From West

Start Time | Right [ Thru | Left [ Peds | appros | Right | Thru | Left [ Peds | ap.1oa | Right | Thru | Left | Peds | appow | Right | Thru | Left [ Peds | app 7o | int Total |
Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15AM | 103 583 0 0 686 91 0 0 0 91 0 157 68 0 225 | 105 0 0 4 109 | 1111
07:30 AM 98 578 0 0 676 89 0 0 0 89 0 200 47 0 247 85 0 0 1 86 | 1098
07:45AM | 120 575 0 0 695 87 0 0 0 87 0 216 69 0 285 | 111 0 0 9 120 1187
08:00AM | 104 550 0 0 654 73 0 0 0 73 0 265 53 0 318 90 0 0 1 91 | 1136
Total Volume | 425 2286 0 0 2711 | 340 0 0 0 340 0 838 237 0 1075 | 391 0 0 15 406 | 4532
% App. Total 157 843 0 0 100 0 0 0 0 78 22 0 96.3 0 0 3.7
PHF | 885 980 .000 .000 975 | 934 000 .000 .000 934 | 000 .791 .859 .000 .845 | 881 .000 .000 417 .846 .955
MEHEULA PKWY
Out In Total
1178 2711 3889
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z
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o Peak Hour Data N
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< B © &= Y]
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o
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[ 2677] [ 1075] [ 3752]
Out In Total
MEHEUL A PKWY






Austin Tsutsumi & Associates

501 Sumner Street, Suite 521
Honolulu, HI 96817-5031
Phone: 533-3646 Fax: 526-1F8e Name : AM_Meheula and Ainamakua
Site Code : 00000000

Start Date :11/15/2012

Page No :1
Groups Printed- Unshifted
MEHEULA PKWY AINAMAKUA DR MEHEULA PKWY AINAMAKUA DR
From North From East From South From West

Start Time | Right | Thru | Left [ Peds | app.1ow | Right | Thru | Left | Peds | ap.row | Right | Thru | Left | urums | Peds | app.1ow | Right | Thru | Left | Peds | ap.toa | int.Toal |
06:15 AM 4 321 1 1 327 2 7 88 3 100 8 53 36 0 0 97 | 137 5 1 0 143 667
06:30 AM 1 326 2 329 2 7 73 0 82 15 53 30 0 0 98 | 143 8 4 0 155 664
06:45 AM 3 337 2 1 343 4 2 71 3 80 19 82 49 0 0 150 | 151 2 3 2 158 731
Total 8 984 5 2 999 8 16 232 6 262 42 188 115 0 0 345 | 431 15 8 2 456 | 2062
07:00 AM 2 347 3 3 355 7 23 76 1 107 19 109 50 0 1 179 | 159 4 10 4 177 818
07:15AM 8 425 4 5 442 6 22 95 9 132 17 132 71 14 3 237 | 208 8 10 2 228 | 1039
07:30 AM 5 392 3 2 402 5 29 72 12 118 23 168 79 15 0 285 | 225 8 6 5 244 | 1049
Q07:45 AM 5 368 9 4 386 6 18 92 11 127 24 152 73 11 0 260 | 232 18 11 1 262 | 1035
Total 20 1532 19 14 1585 24 92 335 33 484 83 561 273 40 4 961 | 824 38 37 12 911 | 3941
08:00 AM 4 438 13 8 463 6 5 53 8 72 29 250 63 14 2 358 | 165 12 13 0 190 | 1083
08:15AM 6 239 8 2 255 1 7 60 1 69 27 78 63 0 0 168 | 113 6 15 2 136 628
Grand Total 3193 45 26 3302 39 120 680 48 887 | 181 1077 514 54 6 1832 | 1533 71 73 16 1693 | 7714

Apprch% | 12 97 14 08 44 135 767 54 99 588 281 29 03 905 42 43 09
Totad % | 05 414 06 03 428| 05 16 88 06 15| 23 14 67 07 01 237]199 09 09 02 219






Austin Tsutsumi & Associates

501 Sumner Street, Suite 521
Honolulu, HI 96817-5031
Phone: 533-3646 Fax: 526-1F8e Name : AM_Meheula and Ainamakua
Site Code : 00000000
Start Date : 11/15/2012

Page No :2
MEHEULA PKWY AINAMAKUA DR MEHEULA PKWY AINAMAKUA DR
From North From East From South From West
.ﬁt ﬁl]’te Right Thl; L eft mas | App.Tod | Right | Thru | Left | Peds | app.to | Right | Thru | Left | uvruns | Peds | app.Tota | Right | Thru | Left | Peds | app.Totd | int. Total

Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 8 425 4 5 442 6 22 95 9 132 17 132 71 14 3 237 | 208 8 10 2 228 | 1039
07:30 AM 5 392 3 2 402 5 29 72 12 118 23 168 79 15 0 285 | 225 8 6 5 244 | 1049
07:45 AM 5 368 9 4 386 6 18 92 11 127 24 152 73 11 0 260 | 232 18 11 1 262 | 1035
08:00 AM 4 438 13 8 463 [§ 5 53 8 72 29 250 63 14 2 358 | 165 12 13 0 190 | 1083
Total Volume 22 1623 29 19 1693 23 74 312 40 449 93 702 286 54 5 1140 | 830 46 40 8 924 4206

% App. Total 95.9 16,5 69.5 61.6 251 89.8
PHF | .688 .926 .558 .594 914 | 958 638 .821 .833 .850 | .802 .702 .905 .900 .417 796 | 894 639 .769 .400 .882 971

MEHEULA PKWY
Out | Total

n
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[ 286] 702] 93] 59]
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Out In Total
MEHEFUILA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Makaikai
Site Code : 00000000

Start Date :11/15/2012

Page No :1
Groups Printed- Unshifted
MEHEULA MAKAIKAI MEHEULA MAKAIKAI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |
06:15 AM 11 239 0 1 251 0 3 70 2 75 10 41 2 0 53 14 2 5 0 21 400
06:30 AM 10 249 0 259 0 8 73 1 82 11 44 3 0 58 11 2 1 1 15 414
06:45 AM 5 264 0 1 270 0 5 64 0 69 12 78 2 5 97 16 3 2 5 26 462
Tota 26 752 0 2 780 0 16 207 3 226 33 163 7 5 208 41 7 8 6 62 | 1276
07:00 AM 23 328 1 0 352 0 11 81 3 95 13 103 2 9 127 13 3 3 0 19 593
07:15 AM 39 343 0 5 387 1 23 55 2 81 8 152 0 16 176 16 6 14 2 38 682
07:30 AM 49 290 0 6 345 2 40 53 5 100 18 151 17 30 216 40 16 22 12 20 751
07:45 AM 36 308 3 8 355 1 22 48 6 77 22 164 7 28 221 50 19 39 14 122 775
Total | 147 1269 4 19 1439 4 96 237 16 353 61 570 26 83 740 | 119 44 78 28 269 | 2801
08:00 AM 8 287 1 3 299 1 4 51 2 58 40 217 3 4 264 7 0 5 0 12 633
08:15 AM 5 211 0 0 216 0 3 34 0 37 17 101 4 0 122 5 0 3 0 8 383
Grand Total 186 2519 5 24 2734 5 119 529 21 674 | 151 1051 40 92 1334 | 172 51 94 34 351 | 5093
Apprch % 6.8 92.1 0.2 09 0.7 177 785 31 11.3 788 3 6.9 49 145 26.8 9.7
Tota % 3.7 495 0.1 0.5 53.7 0.1 23 104 0.4 13.2 3 206 0.8 18 26.2 34 1 18 0.7 6.9





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817

(808) 533-3646 File Name : AM_Meheula and Makaikai
Site Code : 00000000
Start Date :11/15/2012
Page No :2
MEHEULA MAKAIKAI MEHEULA MAKAIKAI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.ow | Right | Thru | Left | Peds | agptoa | Right | Thru | Left | Peds | amtoa | Right | Thru | Left [ Peds | ap.toa | int. Tota |
Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 39 343 0 5 387 1 23 55 2 81 8 152 0 16 176 16 6 14 2 38 682
07:30 AM 49 290 0 6 345 2 40 53 5 100 18 151 17 30 216 40 16 22 12 20 751
07:45 AM 36 308 3 8 355 1 22 48 6 7 22 164 7 28 221 50 19 39 14 122 775
08:00 AM 8 287 1 3 299 1 4 51 2 58 40 217 3 4 264 7 0 5 0 12 633
Total Volume | 132 1228 4 22 1386 5 89 207 15 316 88 684 27 78 877 | 113 41 80 28 262 2841
% App. Total 95 886 03 16 16 282 655 47 10 78 31 89 431 156 305 107
PHF | 673 .895 .333 .688 895 | 625 556 941 625 790 | 550 788 397 650 830 | 565 539 513 500 537 916
MEHEULA
QOut In Total
769] [ 1386] [ 2155
[ 132 1228] 4]  22]
:?_i?ht Thru Left Peds
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—| O (=]
28 %0 8 bk
= - Zln S
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S| F T g :
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< a5 & o LIRS
- Z v Unshifted v =R =
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O[ N E s Il
$ gl [©*
Left Thru Right Peds
[ 27 684 88 78]
[ 1548] [ 877] [ 2425]
Out In Total
MEHEULA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Koolani
Site Code : 00000000

Start Date :11/15/2012

PageNo :1
Groups Printed- Unshifted
MEHEULA KOOLANI MEHEULA KOOLANI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

06:15 AM 0 218 0 0 218 0 0 0 0 0 0 42 4 0 46 41 0 3 1 45 309
06:30 AM 3 208 0 0 211 0 0 0 0 0 0 36 9 0 45 50 0 1 1 52 308
06:45 AM 2 230 0 0 232 0 0 0 0 0 0 71 11 0 82 40 0 2 2 44 358

Tota 5 656 0 0 661 0 0 0 0 0 0 149 24 0 173 | 131 0 6 4 141 975
07:00 AM 4 318 0 0 322 0 0 0 0 0 0 97 9 0 106 56 0 6 2 64 492
07:15 AM 3 322 0 0 325 0 0 0 0 0 0 148 11 0 159 55 0 15 3 73 557
07:30 AM 15 339 0 0 354 0 0 0 0 0 0 14 27 0 168 58 0 9 12 79 601
07:45 AM 28 315 0 0 343 0 0 0] 0 0 0 194 22 0 216 17 0 8 3 28 587

Tota 50 1294 0 0 1344 0 0 0 0 0 0 580 69 0 649 | 186 0 38 20 244 | 2237
08:00 AM 4 221 0 0 225 0 0 0 0 0 0 204 26 0 230 21 0 7 2 30 485
08:15 AM 3 173 0 0 176 0 0 0 0 0 0 79 18 0 97 26 0 1 2 29 302
Grand Total 62 2344 0 0 2406 0 0 0 0 0 0 1012 137 0 1149 | 364 0 52 28 444 | 3999
Apprch % 26 974 0 0 0 0 0 0 0 881 119 0 82 0 117 6.3

Tota % 1.6 58.6 0 0 60.2 0 0 0 0 0 0 253 34 0 28.7 9.1 0 13 07 111





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Koolani
Site Code : 00000000
Start Date :11/15/2012
Page No :2

MEHEULA KOOLANI MEHEULA KOOLANI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | ap.to | Right | Thru | Left | Peds | amtom | Right | Thru | Left | Peds | app.7o | int. ot |
Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 3 322 0 0 325 0 0 0 0 0 0 148 11 0 159 55 0 15 3 73 557

07:30 AM 15 339 0 0 354 0 0 0 0 0 0 14 27 0 168 58 0 9 12 79 601

07:45 AM 28 315 0 0 343 0 0 0 0 0 0 194 22 0 216 17 0 8 3 28 587

08:00 AM 4 221 0 0 225 0 0 0 0 0 0 204 26 0 230 21 0 7 2 30 485

Total Volume 50 1197 0 0 1247 0 0 0 0 0 0 687 86 0 773 | 151 0 39 20 210 | 2230
% App. Total 4 9% 0 0 0 0 0 0 0 89 111 0 719 0 186 95

PHF | 446 883 000 .000  .881 | .000 .000 .000 .000  .000 | .000 .842 .796 .000  .840 | 651 .000 650 417  .665 | .928

MEHEULA

Out Total
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Out In Total
MEHEULA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Kaapeha
Site Code : 00000000

Start Date :11/15/2012

Page No :1
Groups Printed- Unshifted
MEHEULA PKWY KAAPEHA ST MEHEULA PKWY KAAPEHA ST
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

06:15 AM 1 188 1 2 192 2 1 5 8 16 1 49 2 0 52 18 0 1 1 20 280
06:30 AM 2 193 4 0 199 0 0 12 0 12 1 34 1 2 38 12 0 0 2 14 263
06:45 AM 0 212 0 0 212 2 0 3 2 7 2 58 2 0 62 20 0 1 1 22 303

Tota 3 593 5 2 603 4 1 20 10 35 4 141 5 2 152 50 0 2 4 56 846
07:00 AM 0 285 3 0 288 6 1 7 4 18 1 110 5 1 117 26 0 1 2 29 452
07:15 AM 1 297 0 3 301 11 1 7 6 25 4 134 2 0 140 14 1 3 5 23 489
07:30 AM 1 33 4 0 340 3 0 29 4 36 1 158 4 1 164 21 0 2 0 23 563
07:45 AM 5 288 4 0 297 4 3 12 1 20 5 185 6 0 196 13 0 3 0 16 529

Tota 7 1205 11 3 1226 24 5 55 15 929 11 587 17 2 617 74 1 9 7 91 | 2033
08:00 AM 3 212 7 1 223 11 0 5 0 16 3 208 6 0 217 8 1 3 1 13 469
08:15 AM 3 159 2 0 164 3 0 3 3 9 4 71 5 0 80 14 0 1 3 18 271
Grand Total 16 2169 25 6 2216 42 6 83 28 159 22 1007 33 4 1066 | 146 2 15 15 178 | 3619
Apprch % 0.7 979 1.1 0.3 26.4 38 522 176 21 945 31 0.4 82 11 8.4 8.4

Tota % 04 599 0.7 0.2 61.2 1.2 0.2 2.3 0.8 4.4 0.6 278 0.9 0.1 29.5 4 01 0.4 0.4 49






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Kaapeha
Site Code : 00000000

Start Date :11/15/2012

Page No :2
MEHEULA PKWY KAAPEHA ST MEHEULA PKWY KAAPEHA ST
From North From East From South From West

Start Time | Right | Thru | Left | Peds | app1oa | Right | Thru | Left | Peds | approw | Right | Thru | Left | Peds | ap.roa | Right | Thru | Left | Peds | aptoa | intTo |

Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 1 297 0 3 301 11 1 7 6 25 4 134 2 0 140 14 1 3 5 23 489
07:30 AM 1 33 4 0 340 3 0 29 4 36 1 158 4 1 164 21 0 2 0 23 563
07:45 AM 5 288 4 0 297 4 3 12 1 20 5 185 6 0 196 13 0 3 0 16 529
08:00 AM 3 212 7 1 223 11 0 5 0 16 3 208 6 0 217 8 1 3 1 13 469
Total Volume 10 1132 15 4 1161 29 4 53 11 97 13 685 18 1 717 56 2 11 6 75| 2050

% App. Total 09 975 13 0.3 29.9 41 546 113 1.8 955 2.5 0.1 74.7 27 147 8
PHF | 500 .845 536  .333 854 | 659 .333 457 458 674 | 650 .823 750  .250 826 | .667 .500 .917  .300 815 .910

MEHEULA PKWY
Out Total

In
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[(1241] [ _717] [ 1958
Out In Total
MEHEULA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Lehiwa
Site Code : 00000000

Start Date :11/15/2012

PageNo :1
Groups Printed- Unshifted
MEHEULA LEHIWA MEHEULA LEHIWA
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

06:15 AM 1 155 0 0 156 0 0 23 1 24 11 40 4 2 57 9 3 1 1 14 251
06:30 AM 4 162 1 2 169 0 0 22 1 23 9 23 3 0 35 15 3 5 2 25 252
06:45 AM 0 166 0 1 167 1 0 33 2 36 15 39 4 0 58 14 1 11 0 26 287

Tota 5 483 1 3 492 1 0 78 4 83 35 102 11 2 150 38 7 17 3 65 790
07:00 AM 8 226 1 1 236 1 6 51 1 59 41 78 2 0 121 15 13 20 0 48 464
07:15 AM 9 211 3 2 225 3 6 83 0 92 70 70 0 1 141 6 11 27 1 45 503
07:30 AM 23 238 5 6 272 5 24 71 2 102 83 87 2 2 174 22 14 43 1 80 628
07:45 AM 35 202 5 2 244 11 38 80 2 131 | 101 84 8 0 193 9 11 18 0 38 606

Tota 7 877 14 11 977 20 74 285 5 384 | 295 319 12 3 629 52 49 108 2 211 2201
08:00 AM 3 125 10 4 142 7 19 85 0 111 | 101 111 11 0 223 11 15 5 1 32 508
08:15 AM 2 99 1 4 106 1 9 62 3 75 13 60 4 0 7 6 3 1 2 12 270
Grand Total 85 1584 26 22 1717 29 102 510 12 653 | 444 592 38 5 1079 | 107 74 131 8 320 | 3769
Apprch % 5 923 1.5 1.3 44 156 781 1.8 411 549 35 0.5 334 231 409 25

Tota % 2.3 42 0.7 0.6 45.6 0.8 2.7 135 0.3 17.3 | 11.8 157 1 01 28.6 2.8 2 35 0.2 85





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_Meheula and Lehiwa

Site Code : 00000000
Start Date :11/15/2012
Page No :2

MEHEULA LEHIWA MEHEULA LEHIWA
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | amtom | Right | Thru | Left | Peds | app.7oa | int Tota
Peak Hour Analysis From 06:15 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 9 211 3 2 225 3 6 83 0 92 70 70 0 1 141 6 11 27 1 45 503
07:30 AM 23 238 5 6 272 5 24 71 2 102 83 87 2 2 174 22 14 43 1 80 628
07:45 AM 35 202 5 2 244 11 38 80 2 131 | 101 84 8 0 193 9 11 18 0 38 606
08:00 AM 3 125 10 4 142 7 19 85 0 111 | 101 111 11 0 223 11 15 5 1 32 508
Total Volume 70 776 23 14 883 26 87 319 4 436 | 355 352 21 3 731 48 51 93 3 195 | 2245

% App. Total 79 879 2.6 1.6 6 20 732 0.9 486 482 2.9 0.4 246 262 417 15
PHF | 500 .815 575 .583 812 | 591 572 938 500 832 | 879 793 477 375 820 | 545 850 541 .750 .609 894

MEHEULA
Out Total
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Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_H-2 Freeway NS and SB
Site Code : 00000000

Start Date :11/15/2012

Page No :1
Groups Printed- Unshifted
H2 FREEWAY H2 FREEWAY
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |
06:15 AM 0 501 0 0 501 0 0 0 0 0 0 379 0 0 379 0 0 0 0 0 880
06:30 AM 0 496 0 0 496 0 0 0 0 0 0 489 0 0 489 0 0 0 0 0 985
06:45 AM 0 428 0 0 428 0 0 0 0 0 0 436 0 0 436 0 0 0 0 0 864
Tota 0 1425 0 0 1425 0 0 0 0 0 0 1304 0 0 1304 0 0 0 0 0| 2729
07:00 AM 0 495 0 0 495 0 0 0 0 0 0 507 0 0 507 0 0 0 0 0| 1002
07:15 AM 0 498 0 0 498 0 0 0 0 0 0 509 0 0 509 0 0 0 0 0| 1007
07:30 AM 0 482 0 0 482 0 0 0 0 0 0 468 0 0 468 0 0 0 0 0 950
07:45 AM 0 421 0 0 421 0 0 0] 0 0 0 445 0 0 445 0 0 0 0 0 866
Tota 0 1896 0 0 1896 0 0 0 0 0 0 1929 0 0 1929 0 0 0 0 0| 3825
08:00 AM 0 512 0 0 512 0 0 0 0 0 0 392 0 0 392 0 0 0 0 0 904
08:15 AM 0 469 0 0 469 0 0 0 0 0 0 397 0 0 397 0 0 0 0 0 866
Grand Total 0 4302 0 0 4302 0 0 0 0 0 0 4022 0 0 4022 0 0 0 0 0| 8324
Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
Tota % 0 517 0 0 51.7 0 0 0 0 0 0 483 0 0 48.3 0 0 0 0 0






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : AM_H-2 Freeway NS and SB
Site Code : 00000000

Start Date :11/15/2012

Page No :2
H2 FREEWAY H2 FREEWAY
From North From East From South From West

Start Time | Right | Thru [ Left [ Peds | appraa | Right | Thru | Left | Peds | aproa | Right | Thru | Left | Peds | aptow | Right | Thru | Left | Peds | apptoa | int Tota
Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 498 0 0 498 0 0 0 0 0 0 509 0 0 509 0 0 0 0 0| 1007
07:30 AM 0 482 0 0 482 0 0 0 0 0 0 468 0 0 468 0 0 0 0 0 950
07:45 AM 0 421 0 0 421 0 0 0 0 0 0 445 0 0 445 0 0 0 0 0 866
08:00 AM 0 512 0 0 512 0 0 0 0 0 0 392 0 0 392 0 0 0 0 0 904
Tota Volume 0 1913 0 0 1913 0 0 0 0 0 0 1814 0 0 1814 0 0 0 0 0| 3727

% App. Total 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | 000 .93 000 .000 934 | 000 .000 .000 000 000 | .000 .891 .000 .000  .891 | 000 .000 .000 .000 _ .000 | .925

H2 FREEWAY

Out Total

In
1814 1913 3727

[ o[ 1013 of ol
:?_i?ht Thru Left Peds

Peak Hour Data

North

Peak Hour Begins at 07:15 AM
Unshifted

In
0
0]

Peds ?i?ht Thlru LeLf't’
sped  ¥e1 niyL 1ufl;;
[0
o |
u|

47

Left Thru Right Peds
\ o] 1814] ol o

[1013] [ 1814] [ 3727
Out In Total
H? FEREEWAY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Kuahelani
Site Code : 00000000

Start Date :11/8/2012

Page No :1
Groups Printed- Unshifted
MEHEULA PKWY KUAHELANI AVE MEHEULA PKWY KUAHELANI AVE
From North From East From South From West

Start Time | Right | Thru | Left | urun | Peds | ap.tow | Right | Thru | Left | Peds | app.1ow | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | ap.toa | int.Toal |
04:00 PM 77 147 28 0 1 253 11 1 14 1 27 11 121 4 1 137 7 9 62 1 79 496
04:15 PM 139 276 62 2 1 480 29 6 14 3 52 33 210 6 1 250 6 15 94 2 117 899
04:30 PM 148 243 52 3 4 450 24 9 26 1 60 35 219 9 2 265 7 23 112 1 143 918
04:45 PM 182 281 72 0 12 547 33 13 18 0 64 52 262 10 5 329 6 18 98 6 128 | 1068
Tota | 546 947 214 5 18 1730 97 29 72 5 203 | 131 812 29 9 981 26 65 366 10 467 | 3381
05:00PM | 152 291 62 0 1 506 27 11 15 0 53 25 212 8 3 248 6 15 105 0 126 933
05:15 PM 141 265 47 0 3 456 16 7 15 0 38 29 232 11 2 274 11 14 91 3 119 887
05:30PM | 154 255 51 0 1 461 30 9 15 0 54 24 205 12 1 242 7 15 104 0 126 883
05:45 PM 153 243 57 0 8 461 37 15 19 3 74 25 236 9 2 272 8 16 82 1 107 914
Total | 600 1054 217 0 13 1884 | 110 42 64 3 219 | 103 885 40 8 1036 32 60 382 4 478 | 3617
06:00PM | 126 291 46 0 4 467 37 1 28 6 82| 39 217 5 3 264 6 13 107 0 126 939
06:15PM | 138 270 50 0 1 469 81 22 52 2 157 30 268 5 0 303 12 13 87 2 114 | 1043
06:30PM | 148 288 46 0 4 486 63 15 27 0 105 32 285 7 0 324 5 10 104 5 124 | 1039
Grand Total | 1558 2850 573 5 50 5036 | 388 119 243 16 766 | 335 2467 86 20 2908 81 161 1046 21 1309 | 10019

Apprch% | 309 566 114 0.1 1 507 155 3L7 21 115 848 3 07 62 123 799 16
Total % | 156 284 57 0 05 503| 39 12 24 02 76| 33 246 09 02 29| 08 16 104 02 131






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Kuahelani
Site Code : 00000000

Start Date :11/8/2012

Page No :2
MEHEULA PKWY KUAHELANI AVE MEHEULA PKWY KUAHELANI AVE
From North From East From South From West
.ﬁt ;rte Right Thl; Left | urun | Peds | app.Toa | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | app.7oa | Right | Thru | Left | Peds | app.To | Int. Tota

Peak Hour Analysis From 04:00 PM to 06:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15PM | 139 276 62 2 1 480 29 6 14 3 52| 33 210 6 1 250 6 15 94 2 117 899
04:30PM | 148 243 52 3 4 450 24 9 26 1 60| 35 219 9 2 265 7 23 112 1 143 918
04:45PM | 182 281 72 0 12 547 33 13 18 0 64 52 262 10 5 329 6 18 98 6 128 | 1068
05:00PM | 152 291 62 0 1 506 27 11 15 0 53| 25 212 8 3 248 6 15 105 0 126 933
Total Volume | 621 1091 248 5 18 1983 | 113 39 73 4 229 | 145 903 33 11 1092 25 71 409 9 514 3818

% App. Total | 31.3 12.5 49.3 31.9 133 827 138 79.6

PHF | .853 937 .861 .417 .375 .906 | .856 .750 .702 .333 895 | 697 .862 .825 .550 .830 | .893 772 913 .375 .899 .894

MEHEULA PKWY
Out | Total

n
1425 1983 3408

[ 621] 1001] 248] 23]
:?_i?ht Thru Left Peds

Peak Hour Data

I (o ]
%E S %J L@“ = ]O
2= 4 B INIS
W . © | 25
=
> H North c
< ~ 2 = >
— |« c—> —3= T
Z 93 = <8 m
<= ol o Peak Hour Begins at 04:15 PM M OrNE B
% £ 5 ©| Z
S [ v Unshifted 3+ >
<z 52 ol ] S M
o& g 3 ﬂs’.
o] Q S
o @ |n ©

9 1 p

Left Thru Right Peds
[ 33[ 903[ 145] 11]

[1189] [ 1092] [ 2281]
Out In Total
MEHEFUILA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FilesNar®e : PM_H-2 Southbound Offramp-Mililani Town

Site Code : 00000000
Start Date :11/8/2012
PageNo :1

Groups Printed- Unshifted

SOUTHBOUND H-2
OFFRAMP From East From South From West
From North
Start Time | ™" | Thru ‘ oM Peds | app.Tota | Right ‘ Thru ‘ Left ‘ Peds | app.Toa | Right ‘ Thru ‘ Left ‘ Peds | ap.Toa | Right ‘ Thru ‘ Left ‘ Peds | app.Totd | Int. Total
* Kk BREAK * %% e e

04:15 PM 88 0 84 0 172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 172
04:30 PM 84 0 113 0 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 197
04:45 PM 101 0 96 0 197 0 0 0 0 0 0 0 0 0] 0 0 0 0 0 0 197
Tota | 273 0 293 0 566 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 566
05:.00PM | 111 0 83 0 194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 194
05:15PM e} 0 79 0 173 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173
05:30 PM 96 0 66 0 162 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 162
05:45 PM 71 0 61 0 132 0 0 0] 0 0 0 0 0 0] 0 0 0 0 0 0 132
Tota | 372 0 289 0 661 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 661
06:00 PM 83 0 59 0 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142
06:15 PM 61 0 52 0 113 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 113
06:30 PM 86 0 54 0 140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 140
Grand Total 875 0 747 0 1622 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 1622

Apprch% | 53.9 0 461 0 0 0 0 0 0 0 0 0 0 0 0 0

Total % | 53.9 0 46.1 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FilesNar®e : PM_H-2 Southbound Offramp-Mililani Town

Site Code : 00000000
Start Date :11/8/2012

Page No :2
SOUTHBOUND H-2
OFFRAMP From East From South From West
From North
Start Time | " | Thru ‘ oM Peds | app.Toa | Right ‘ Thru ‘ Left‘ Peds | app.7aa | Right ‘ Thru ‘ Left ‘ Peds | app.Toa | Right ‘ Thru ‘ Left ‘ Peds | app.Tot | Int. Total

Peak Hour Analysis From 04:15 PM to 05:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 88 0 84 0 172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 172
04:30 PM 84 0 113 0 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 197
04:45 PM 101 0 96 0 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 197
05:00 PM 111 0 83 0 194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 194
Total Volume | 384 0 376 0 760 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 760
% App. Total 50.5 0 495 0 0 0 0 0 0 0 0 0 0 0 0 0
PHF | 865 .000 .832 000 964 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .964
SOUTHBOUND H-2 OFFRAMP
Out In Total
0 760 760
[ 38a] of 376 0
To Thru To  Peds
Mililani i Mililani
IQ\Nn Mah_l‘a
Peak Hour Data
—| o
gE EJ T L & ﬂo
[ =lo NS
o North e @
o £ «—3
o = c o
_[ = Peak Hour Begins at 04:15 PM — ]5
=y (l; o
- Z v Unshifted v ~lo
5% = [ —
[e] 3 s w S
& g &
Left Thru Right Peds
Lol of "of o
[ o [ o [0
Out In Total






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FilesNan®e : PM_H-2 Southbound Onramp-Mililani Town

Site Code : 00000000
Start Date :11/8/2012
Page No :1

Groups Printed- Unshifted

MEHEULA PKWY MEHEULA PKWY H-2 Sﬁiﬁ';ﬁmg"uz) (To
From North From East From South
From West
Start Time | Right | Thru | Left | Peds | app.oa | Right | Thru | Left | Peds | app.om wm | Thru | Left | Peds | app1oa | Right | Thru | Left | Peds | app.Toa | Int. Total
* k% B REA K * k%

04:15 PM 0 3% 0 0 394 0 0 0 0 0| 123 233 0 0 356 0 0 80 0 80 830
04:30 PM 0 389 0 1 390 0 0 0 0 0| 140 270 0 0 410 0 0 115 0 115 915
04:45 PM 0 414 0 1 415 0 0 0 0 0] 130 242 0 0 372 0 0 103 0 103 890
Total 0 1197 0 2 1199 0 0 0 0 0| 393 745 0 0 1138 0 0 298 0 298 2635
05:00 PM 0 388 0 1 389 0 0 0 0 0| 151 237 0 0 388 0 0 91 0 91 868
05:15 PM 0 368 0 2 370 0 0 0 0 0| 105 209 0 0 314 0 0 84 0 84 768
05:30 PM 0 398 0 0 398 0 0 0 0 0| 134 247 0 0 381 0 0 63 0 63 842
05:45 PM 0 378 0 0 378 0 0 0 0 0] 139 218 0 0 357 0 0 57 0 57 792
Total 0 1532 0 3 16535 0 0 0 0 0| 529 911 0 0 1440 0 0 295 0 295 | 3270
06:00 PM 0 393 0 1 394 0 0 0 0 0| 128 253 0 0 381 0 0 66 0 66 841
06:15 PM 0 403 0 1 404 0 0 0 0 0| 137 302 0 0 439 0 0 50 0 50 893
06:30 PM 0 372 0 2 374 0 0 0 0 0| 126 29 0 0 422 0 0 55 0 55 851
Grand Total 0 3897 0 9 3906 0 0 0 0 0| 1313 2507 0 0 3820 0 0 764 0 764 | 8490

Apprch % 0 99.8 0 02 0 0 0 0 344 65.6 0 0 0 0 100 0

Tota % 0 459 0 01 46 0 0 0 0 0] 155 295 0 0 45 0 0 9 0 9





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808)FiesNan®e : PM_H-2 Southbound Onramp-Mililani Town
Site Code : 00000000

Start Date :11/8/2012

Page No :2
MEHEULA PKWY MEHEULA PKWY H-2 3B OFFRAMP- (To
Mililani Mauka)
From North From East From South
From West
o
Start Time |Ri ght | Thru Left | Peds App.Tota | Right | Thru Left | Peds App. Total wm | THru Left | Peds App.Tota | Right | Thru Left | Peds App.Total | Int. Total
Mililani
Peak Hour Analysis From 04:00 PM to 06:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM
04:15PM 0 3% 0 0 394 0 0 0 0 0| 123 233 0 0 356 0 0 80 0 80 830
04:30 PM 0 389 0 1 390 0 0 0 0 0| 140 270 0 0 410 0 0 115 0 115 915
04:45 PM 0 414 0 1 415 0 0 0 0 0| 130 242 0 0 372 0 0 103 0 103 890
05:00 PM 0 388 0 1 389 0 0 0 0 0| 151 237 0 0 388 0 0 91 0 91 868
Total Volume 0 1585 0 3 1588 0 0 0 0 0| 544 982 0 0 1526 0 0 389 0 389 | 3503
% App. Total 0 998 0 0.2 0 0 0 0 356 644 0 0 0 0 100 0
PHF | 000 957 .000 .750 957 | .000 .000 .000 .000 000 | .901 909 .000  .000 930 | .000 .000 .846  .000 .846 957
MEHEULA PKWY
Out In Total
1371 1588 2959
\ o] 1585] o] 3]
fi?ht Thru Left Peds
g Peak Hour Data
2 - _
S = ) [92]
(= %E 3 EJ T Lm; ﬂo
S =) NS
IE o 5 North 4B
- = Peak Hour Begins at 04:15 P . S
s £ o °
< "E | |z <+ Unshifted v = o|
L3 o —
L O 3 5 ﬂg
8 & =3 - NS
] L ©J
N
I
9 T
Left Thru SB Peds
[ ol 9820nma] o0
from
Mililani
1585 1526w 3111
Out In Total
MEHFULA PKWY






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
Filesb®rpes-38M_H-2 Southbound Loop Onramp-Mililani Mauka

Site Code : 00000000
Start Date :11/8/2012
PageNo :1

Groups Printed- Unshifted

MEHEULA PKWY MEHEULA PKWY
From North From East From South From West
Start Time OnvamO:, Thru | Left | Peds | app.tota | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | app.toa | Right | Thru | Left | Peds | app.Toa | Int. Total
* Kk BREAK *kk s

04:15PM 0 410 0 0 410 0 0 0 0 0 0 230 0 0 230 0 0 0 0 0 640
04:30 PM 0 384 0 0 384 0 0 0 0 0 0 371 0 0 371 0 0 0 0 0 755
04:45 PM 0 405 0 0 405 0 0 0 0 0 0 338 0 0 338 0 0 0 0 0 743
Total 0 1199 0 0 1199 0 0 0 0 0 0 939 0 0 939 0 0 0 0 0| 2138
05:00 PM 0 382 0 0 382 0 0 0 0 0 0 312 0 0 312 0 0 0 0 0 694
05:15PM 0 383 0 0 383 0 0 0 0 0 0 304 0 0 304 0 0 0 0 0 687
05:30 PM 0 381 0 0 381 0 0 0 0 0 0 304 0 0 304 0 0 0 0 0 685
05:45 PM 0 380 0 0 380 0 0 0 0 0 0 265 0 0 265 0 0 0 0 0 645
Total 0 1526 0 0 1526 0 0 0 0 0 0 1185 0 0 1185 0 0 0 0 0 2
06:00 PM 0 403 0 0 403 0 0 0 0 0 0 321 0 0 321 0 0 0 0 0 724
06:15 PM 0 388 0 0 388 0 0 0 0 0 0 325 0 0 325 0 0 0 0 0 713
06:30 PM 0 377 0 0 377 0 0 0 0 0 0 342 0 0 342 0 0 0 0 0 719
Grand Total 0 3893 0 0 3893 0 0 0 0 0 0 3112 0 0 3112 0 0 0 0 0| 7005

Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0

Total % 0 556 0 0 556 0 0 0 0 0 0 444 0 0 444 0 0 0 0 0





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
Filesb®rpes-38M_H-2 Southbound Loop Onramp-Mililani Mauka
Site Code : 00000000
Start Date :11/8/2012
Page No :2

MEHEULA PKWY MEHEULA PKWY
From North From East From South From West

H-2sB
Loon
Start Time | owap | Thru | Left | Peds | app.to | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app.to | Right | Thru | Left | Peds | app.toa | Int. Total

Mililani

Mauka

Peak Hour Analysis From 04:15 PM to 05:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15PM 0 410 0 0 410 0 0 0 0 0 0 230 0 0 230 0 0 0 0 0 640
04:30 PM 0 334 0 0 384 0 0 0 0 0 0 3711 0 0 371 0 0 0 0 0 755
04:45 PM 0 405 0 0 405 0 0 0 0 0 0 338 0 0 338 0 0 0 0 0 743
05:00 PM 0 382 0 0 382 0 0 0 0 0 0 312 0 0 312 0 0 0 0 0 694
Total Volume 0 1581 0 0 1581 0 0 0 0 0 0 1251 0 0 1251 0 0 0 0 0| 2832
% App. Total 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | 000 .964 .000 .000 964 | .000 .000 .000 .000 .000 | .000 .843 .000 .000 .843 000 .000 .000 .000 .000 .938
MEHEULA PKWY
Out In Total
[ ol1s8i] o o
H-2 Thru Left Peds
SB
op
Onramp-Mililani
Mauka

Peak Hour Data

Total
mno

North

Peak Hour Begins at 04:15 P
Unshifted v

Out

[elol

In
0 0 0
0]
Peds ‘Rl?ht Thlru LeLft’
niy,
[0
O _JoO Jo ]
uj

spad U917

9 1 p

Left Thru Right Peds
[ o[1251] "o o

[(1s81] [ 1251] [ 2832
Out In Total
MEHEULA DIVY,






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(8odyisNamae : PM_H-2 Northbound Offramp-Mililani Mauka

Site Code : 00000000
Start Date :11/8/2012
Page No :1

Groups Printed- Unshifted

MEHEULA PRWY H-2 NB OFFRAMP TO MEHEULA PRWY H-2 NB LOOP OFFRAMP TO
From North MILILANI MAUKA From South MILILANI TOWN
From East From West
Start Time | Right | Thru | Left | Peds | amroa | Right | Thru | Left | Peds | apptaa | Right | Thru | Left | Peds | apptoa | Right | Thru | Left | Peds | app 7o | Int. Tow |

04:00PM | 46 309 0 0 355 238 0 0 2 240 0 209 46 0 255 198 0 0 7 205| 1055
04:15PM | 41 327 0 0 368 221 0 0 0o 221 0 269 42 0 311 193 0 0 3 196 | 1096
04:30PM | 53 307 0 0 360 | 281 0 0 0 281 0 296 88 0 384 210 0 0 5  215| 1240
04:45PM | 41 283 0 0 324 327 0 0 1 328 0 288 56 0 344 | 243 0 0 2 245 1241

Total | 181 1226 0 0 1407 | 1067 0 0 3 1070 0 1062 232 0 1294 | 844 0 0 17 86l | 4632
05:00PM | 37 262 0 0 29| 271 0 0 1 272 0 261 65 0 32| 241 0 0 2 243 | 1140
05:15PM | 38 271 0 0 309 310 0 0 2 312 0 240 56 0 2% | 216 0 0 6 222 | 1139
05:30PM | 51 224 0 0 275| 201 0 0 0 201 0 248 62 0 310 | 263 0 0 0 263 | 1139
05:45PM | 36 273 0 0 309 256 0 0 0 256 0 215 50 0 265| 214 0 0 6 220 | 1050

Total | 162 1030 0 0 1192 | 1128 0 0 3 1131 0 964 233 0 1197 | 934 0 0 14 948 | 4468
06:00PM | 48 268 0 0 316/ 275 0 0 1 276 0 242 82 0 324/ 253 0 0 6 250 | 1175
06:15PM | 60 292 0 0 352 280 0 0 1 281 0 261 70 0 331| 22 0 0 3 225| 1189
06:30PM | 48 235 0 0 283 279 0 0 2 281 0 292 85 0 377| 241 0 0 4 245| 1186
Grand Total | 499 3051 0 0 3550 | 3029 0 0 10 3039 0 2821 702 0 3523 | 2404 0 0 44 2538 | 12650
Apprch% | 141 859 0 0 99.7 0 0 03 0 801 199 0 98.3 0 0 17

Tota % | 3.9 241 0 0 281239 0 0 o1 24 0 23 55 0 278197 0 0 03 201






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(8odyisNamae : PM_H-2 Northbound Offramp-Mililani Mauka

Site Code : 00000000
Start Date :11/8/2012

Page No :2
H-2 NB OFFRAMP TO H-2 NB LOOP OFFRAMP TO
M EErELanL,\'?‘OE;WY MILILANI MAUKA M E;E%LSA(;EEWY MILILANI TOWN
From East From West

Start Time | Right [ Thru | Left [ Peds | appros | Right | Thru | Left [ Peds | ap.1oa | Right | Thru | Left | Peds | appow | Right | Thru | Left [ Peds | app 7o | int Total |
Peak Hour Analysis From 04:15 PM to 05:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15PM 41 327 0 0 368 | 221 0 0 0 221 0 269 42 0 311 | 193 0 0 3 196 | 1096
04:30 PM 53 307 0 0 360 | 281 0 0 0 281 0 2% 88 0 384 | 210 0 0 5 215 | 1240
04:45 PM 41 283 0 0 324 | 327 0 0 1 328 0 288 56 0 344 | 243 0 0 2 245 | 1241
05:00 PM 37 262 0 0 299 | 271 0 0 1 272 0 261 65 0 326 | 241 0 0 2 243 | 1140
Total Volume | 172 1179 0 0 1351 | 1100 0 0 2 1102 0 1114 251 0 1365 | 887 0 0 12 899 | 4717
% App. Total 127 873 0 0 99.8 0 0 0.2 0 816 184 0 98.7 0 0 1.3
PHF | 811 901 .000 .000 918 | 841 .000 .000 .500 840 | 000 941 713 .000 .889 | 913 .000 .000 .600 917 .950
MEHEULA PKWY
Out In Total
2214 1351 3565
[ 172 1279 o[ o0
:?_i?ht Thru Left Peds
z
= T
o Peak Hour Data N
Z o [o] ] @
<< BN = 2=
2 S8 e
= o 5 North e o] J
[©] = =3 <|
- |2 £ «—= 3
o =[o = _ Slo ~_
S < o Peak Hour Begins at 04:15 PM ] SPP o
E:( S = o IS
T 23 Unshifted 3+ Fe =
o 59 '~ ] e
a O =8 > =9z
Q P o SE
o o (7N <
] - = 2|
o S
< >
T
Left Thru Right Peds
[ 251] 1114 o] o0
[ 2066] [ 1365] [ 3431]
Out In Total
MEHEUL A PKWY






Austin Tsutsumi & Asscoclates
501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-36448-ile Name : PM_Meheula - Ainamakua (u-turn)
Site Code : 00000000
Start Date :11/8/2012
PageNo :1

Groups Printed- Unshifted
MEHEULA PKWY AINAMAKUA DR MEHEULA PKWY AINAMAKUA DR
From North From East From South From West
Thru | Left | Peds | am.row | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | u run | Peds | app.1ow | Right | Thru | Left | Peds | ap.roa | int.Tol |

Start Time | Right
*kk BREAK * k%

04:15 PM 3 200 6 2 21 9 10 54 4 77] 61 271 121 15 0 468|103 12 15 0 130]| 886
04:30 PM 4 212 10 8 23| 13 8 5 8 81| 76 339 13 15 0 565| 95 11 21 O 127 | 1007
04:45 PM 3 176 9 4 192| 12 8 53 7 80| 91 341 119 22 0 5/3| 8 10 11 0 105| 950

Tota | 10 588 25 14 637 | 34 26 159 19 238 | 228 951 375 52 O 1606 | 282 33 47 0 362 | 2843
05:.00PM | 2 155 6 4 167| 8 13 2 6 79| 71 286 122 21 0 500|128 13 20 2 163 | 909

***BREAK***
Tota | 2 155 6 4 167] 8 13 52 6 79] 71 286 122 21 0 500|128 13 20 2 163 | 909

*kk B REA K * k%
Grand Total 12 743 31 18 804 42 39 211 25 317 | 299 1237 497 73 0 2106 | 410 46 67 2 525 | 3752
Apprch % 15 924 39 22 132 123 666 7.9 142 587 236 35 781 88 128 04
Total % | 0.3 198 08 05 214 11 1 56 07 84 8 33 132 19 561 (109 12 18 0.1 14

o o





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-36448-ile Name : PM_Meheula - Ainamakua (u-turn)
Site Code : 00000000

Start Date :11/8/2012

Page No :2
MEHEULA PKWY AINAMAKUA DR MEHEULA PKWY AINAMAKUA DR
From North From East From South From West
_ﬁt ;rte Right | Thru | Left | Peds | app.To | Right | Thru | Left | Peds | app.To | Right | Thru | Left | u-tun | Peds | app.7oa | Right | Thru | Left | Peds | app.To | Int. Tota

Peak Hour Analysis From 04:00 PM to 06:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 3 200 6 2 211 9 10 54 4 77 61 271 121 15 0 468 | 103 12 15 0 130 886
04:30 PM 4 212 10 8 234 13 8 b2 8 81| 76 339 135 15 0 565 95 11 21 0 127 | 1007
04:45 PM 3 176 9 4 192 12 8 53 7 80 91 341 119 22 0 573 84 10 11 0 105 950
05:00 PM 2 155 6 4 167 8§ 13 52 6 79| 71 286 122 21 0 500 | 128 13 20 2 163 909
Total Volume 12 743 31 18 804 42 39 211 25 317 | 299 1237 497 73 0 2106 | 410 46 67 2 525 | 3752
% App. Total 92.4 132 123 666 142 587 236 78.1 12.8

PHF | .750 .876 .775 .563 .859 | .808 .750 977 .781 978 | 821 .907 .920 .830 .000 919 | 801 .885 .798 .250 .805 .931

MEHEULA PKWY
Out | Total

n
1346 804 2150

[ 12] 743] 31] 18]
:?_i?ht Thru Left Peds

Peak Hour Data

Total
1073
-

o

North

Peak Hour Begins at 04:15 PM
Unshifted

46

AINAMAKUA DR
In
525
410
Peds ‘Rﬁght Thlru LeLf't’

[6€

ul
Hd VOAVINVYNIV

|
ITe 9lE

[TT2

Out
548
2]

€69
[erol

spad  ¥o1 nuyL luél—;

EH

9 1 p

Left Thru Right Peds
[ a97] 1237] 299 73]

[_1364] [ 2106] [ 3470]
Out In Total
MEHEULA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Makaikai
Site Code : 00000000

Start Date :11/8/2012

Page No :1
Groups Printed- Unshifted
MEHEULA MAKAIKAI MEHEULA MAKAIKAI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru | Left [ Peds | ap.toa | int. Tota |
* k% BREAK *kk

04:15 PM 8 168 2 1 179 0 4 28 0 32 2 262 12 2 278 12 4 9 0 25 514
04:30 PM 12 160 0 1 173 0 9 37 0 46 3 273 16 3 295 15 5 11 2 33 547
04:45 PM 10 157 0 3 170 0 7 31 3 41 4 334 14 4 356 11 12 7 1 31 598

Total 30 485 2 5 522 0 20 96 3 119 9 869 42 9 929 38 21 27 3 89 | 1659
05:00 PM 2 122 0 3 127 1 9 21 0 31 2 254 19 2 277 9 8 16 3 36 471
05:15 PM 4 116 0 0 120 0 1 27 2 30 4 261 18 4 287 4 3 16 2 25 462
05:30 PM 5 144 0 1 150 2 6 27 1 36 4 312 11 4 331 5 10 7 1 23 540
05:45 PM 4 121 1 1 127 1 6 44 1 52 6 266 12 6 290 7 6 8 2 23 492

Total 15 503 1 5 524 4 22 119 4 149 16 1093 60 16 1185 25 27 47 8 107 1965
06:00 PM 5 141 0 2 148 2 6 32 2 42 3 247 12 3 265 8 6 8 1 23 478
06:15 PM 4 153 3 3 163 0 5 42 1 48 1 285 12 1 299 5 7 7 2 21 531
06:30 PM 2 123 3 5 133 2 2 42 1 47 1 343 12 1 357 7 10 9 4 30 567
Grand Total 56 1405 9 20 1490 8 55 331 11 405 30 2837 138 30 3035 83 71 98 18 270 | 5200
Apprch % 38 943 0.6 1.3 2 136 817 2.7 1 935 45 1 30.7 263 36.3 6.7

Tota % 1.1 27 0.2 0.4 28.7 0.2 1.1 6.4 0.2 7.8 0.6 546 2.7 0.6 58.4 1.6 1.4 1.9 0.3 52





Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Makaikai

Site Code : 00000000
Start Date :11/8/2012
Page No :2

MEHEULA MAKAIKAI MEHEULA MAKAIKAI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | amtom | Right | Thru | Left | Peds | app.7oa | int Tota
Peak Hour Analysis From 04:00 PM to 06:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 8 168 2 1 179 0 4 28 0 32 2 262 12 2 278 12 4 9 0 25 514
04:30 PM 12 160 0 1 173 0 9 37 0 46 3 273 16 3 295 15 5 11 2 33 547
04:45 PM 10 157 0 3 170 0 7 31 3 41 4 334 14 4 356 11 12 7 1 31 598
05:00 PM 2 122 0 3 127 1 9 21 0 31 2 254 19 2 277 9 8 16 3 36 471
Total Volume 32 607 2 8 649 1 29 117 3 150 11 1123 61 11 1206 47 29 43 6 125 | 2130

% App. Total 49 935 0.3 1.2 07 193 78 2 09 931 5.1 0.9 376 232 344 4.8
PHF | 667 .903 .250  .667 906 | 250 .806 .791  .250 815 | 688 .841 .803  .688 847 | 783 .604 672 500 .868 .890

MEHEULA
Out Total

In
1167 649 1816

[ 32] 607 2] 8]
:?_i?ht Thru Left Peds

Peak Hour Data

N [on] o
38 |55t 4z .
" B = NS
(ol 1 N
_ Qs North ” -
< 9 c—> Zl S
4 ol = ; AN, -z
S . Peak Hour Begins at 04:15 PM = e S
s s gkl | B F
S z < Unshifted v *R =
5Y | 9. B s
° g g g
a %w N =

9 1

Left Thru Right Peds
[ 61 1123 11  11]

[ 771] [1206] [ 1977]
Out In Total
MEHEULA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Koolani
Site Code : 00000000

Start Date :11/8/2012

PageNo :1
Groups Printed- Unshifted
MEHEULA KOOLANI MEHEULA KOOLANI
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru | Left [ Peds | ap.toa | int. Tota |
* k% BREAK *kk

04:15 PM 0 159 0 0 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 159
04:30 PM 0 157 0 0 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157
04:45 PM 0 142 0 0 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142

Total 0 458 0 0 458 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 458
05:00 PM 0 119 0 0 119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 119
05:15 PM 0 111 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111
05:30 PM 0 133 0 0 133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 133
05:45 PM 0 133 0 0 133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 133

Total 0 496 0 0 496 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 496
06:00 PM 0 128 0 0 128 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128
06:15 PM 0 142 0 0 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142
06:30 PM 0 115 0 0 115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115
Grand Total 0 1339 0 0 1339 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 1339
Apprch % 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tota % 0 100 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Koolani

Site Code : 00000000
Start Date :11/8/2012
Page No :2

MEHEULA KOOLANI MEHEULA KOOLANI
From North From East From South From West

Start Time | Right | Thru | Left | Peds | app1oa | Right | Thru | Left | Peds | approw | Right | Thru | Left | Peds | ap.roa | Right | Thru | Left | Peds | aptoa | intTo

Peak Hour Analysis From 04:00 PM to 06:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 159 0 0 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 159
04:30 PM 0 157 0 0 157 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157
04:45 PM 0 142 0 0 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142
05:00 PM 0 119 0 0 119 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 119
Total Volume 0 577 0 0 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 577
% App. Total 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHF | .000 .907 .000 .000 907 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .907
MEHEULA
Out In Total
0 577 577
[ of 5771 o[ o
:?_i?ht Thru Left Peds
Peak Hour Data
—| O o
%[ 51 t2 ]o
= o S é
= North 1 el 5
2 | In
o c—>) “—= >
c = Slo Z|
- _[ ol Peak Hour Begins at 04:15 PM . S
<Z( = 5 o
" Z v Unshifted v 7o
427 L 7 LB
Q &lo o~
Left Thru Right Peds
[ o[ of of o
[ 577] | o] [ 577]
Out In Total
MEHEULA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Kaapeha
Site Code : 00000000

Start Date :11/8/2012

Page No :1
Groups Printed- Unshifted
MEHEULA PKWY KAAPEHA ST MEHEULA PKWY KAAPEHA ST
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

04:00 PM 3 177 4 0 184 6 1 3 2 12 7 187 18 0 212 13 1 5 0 19 427
04:15 PM 4 139 2 0 145 3 0 6 0 9 9 193 10 0 212 13 1 1 2 17 383
04:30 PM 1 164 1 1 167 7 1 4 3 15 4 208 12 0 224 7 0 0 2 9 415
04:45 PM 2 132 2 0 136 2 0 0 3 5 7 213 18 2 240 9 0 0 6 15 396

Total 10 612 9 1 632 18 2 13 8 41 27 801 58 2 888 42 2 6 10 60 | 1621
05:00 PM 2 104 4 0 110 2 0 4 0 6 8 199 16 2 225 8 0 2 9 19 360
05:15 PM 1 114 0 2 117 4 0 4 2 10 8 172 15 0 195 5 1 0 4 10 332
05:30 PM 1 117 5 0 123 4 0 3 7 14 3 228 19 0 250 13 0 1 11 25 412
05:45 PM 0 123 2 0 125 4 0 0 0 4 8 204 10 0 222 9 1 1 11 22 373

Total 4 458 11 2 475 14 0 11 9 34 27 803 60 2 892 35 2 4 35 76 | 1477
06:00 PM 2 118 1 4 125 4 0 0 1 5 4 206 14 2 226 9 0 2 9 20 376
06:15 PM 3 142 6 4 155 5 1 2 1 9 6 203 16 0 225 14 0 0 0 14 403
06:30 PM 3 98 2 0 103 2 0 4 6 12 7 251 20 0 278 12 1 3 0 16 409
Grand Total 22 1428 29 11 1490 43 3 30 25 101 71 2264 168 6 2509 | 112 5 15 54 186 | 4286
Apprch % 15 958 1.9 0.7 42.6 3 297 248 28 90.2 6.7 0.2 60.2 2.7 8.1 29

Tota % 05 333 07 03 34.8 1 01 07 0.6 2.4 1.7 528 39 01 58.5 2.6 01 03 13 4.3






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Kaapeha
Site Code : 00000000

Start Date :11/8/2012

Page No :2
MEHEULA PKWY KAAPEHA ST MEHEULA PKWY KAAPEHA ST
From North From East From South From West

Start Time | Right | Thru [ Left [ Peds | appraa | Right | Thru | Left | Peds | aproa | Right | Thru | Left | Peds | aptow | Right | Thru | Left | Peds | apptoa | int Tota
Peak Hour Analysis From 04:15 PM to 05:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 4 139 2 0 145 3 0 6 0 9 9 193 10 0 212 13 1 1 2 17 383
04:30 PM 1 164 1 1 167 7 1 4 3 15 4 208 12 0 224 7 0 0 2 9 415
04:45 PM 2 132 2 0 136 2 0 0 3 5 7 213 18 2 240 9 0 0 6 15 396
05:00 PM 2 104 4 0 110 2 0 4 0 6 8 199 16 2 225 8 0 2 9 19 360
Total Volume 9 539 9 1 558 14 1 14 6 35 28 813 56 4 901 37 1 3 19 60 | 1554

% App. Total 16 96.6 16 0.2 2.9 40 171 31 902 6.2 0.4 61.7 17 5 317
PHF | 563 .822 563 .250 835 | 500 .250 583  .500 583 | 778 .954 778 500 939 | 712 250 .375 .528 .789 .936

MEHEULA PKWY
Out Total

In
830 558 1388

[ of s3[ o 1]
:?_i?ht Thru Left Peds

Peak Hour Data

_[o [e] ]
ER g1 t2. o
= H eIy wl
5 s North 4 =
® 73 E—» —= 2
T < = Sl _ 9
m <l Peak Hour Begins at 04:15 PM = o> T
o £ — (SIS
S o . 2 7
< g | |x Unshifted fﬂ‘g g
3 22 b S
3 13 ~ |8
o &l W=

47

Left Thru Right Peds
[ s6] 813[ 28] 4]

[ 590] [ 901] [ 1491]
Out In Total
MEHEULA PKWY.






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Lehiwa
Site Code : 00000000

Start Date :11/8/2012

PageNo :1
Groups Printed- Unshifted
MEHEULA LEHIWA MEHEULA LEHIWA
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

04:00 PM 7 108 2 0 117 3 16 66 1 86 48 125 17 0 190 8 5 5 0 18 411
04:15 PM 8 104 3 2 117 1 5 32 0 38 57 134 13 1 205 8 2 7 0 17 377
04:30 PM 5 91 2 3 101 3 5 52 1 61 51 154 18 0 223 13 4 5 1 23 408
04:45 PM 8 98 0 0 106 1 5 37 3 46 49 174 15 3 241 8 3 11 3 25 418

Total 28 401 7 5 441 8 31 187 5 231 | 205 587 63 4 859 37 14 28 4 83| 1614
05:00 PM 7 80 1 3 91 1 4 18 0 23 34 158 10 2 204 7 1 5 4 17 335
05:15 PM 4 85 1 2 92 1 3 18 6 28 35 136 10 2 183 10 1 4 8 23 326
05:30 PM 3 %) 1 1 929 1 1 22 0 24 34 168 18 1 221 9 3 4 4 20 364
05:45 PM 5 98 1 0 104 0 1 19 1 21 26 178 14 3 221 8 4 5 5 22 368

Total 19 357 4 6 386 3 9 77 7 9% | 129 640 52 8 829 34 9 18 21 82 | 1393
06:00 PM 9 100 0 2 111 0 2 13 0 15 30 155 19 3 207 5 0 4 0 9 342
06:15 PM 7 95 0 0 102 4 6 36 3 49 36 152 16 6 210 12 1 3 4 20 381
06:30 PM 4 65 1 0 70 4 0 28 1 33 35 188 25 0 248 7 1 5 0 13 364
Grand Total 67 1018 12 13 1110 19 48 341 16 424 | 435 1722 175 21 2353 95 25 58 29 207 | 4094
Apprch % 6 917 1.1 1.2 45 11.3 804 3.8 185 732 7.4 09 459 121 28 14

Tota % 1.6 249 0.3 0.3 27.1 0.5 1.2 8.3 0.4 104 | 106 42.1 4.3 05 575 2.3 0.6 1.4 0.7 51






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_Meheula and Lehiwa

Site Code : 00000000
Start Date :11/8/2012
Page No :2

MEHEULA LEHIWA MEHEULA LEHIWA
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | ap.toa | Right | Thru | Left | Peds | amtom | Right | Thru | Left | Peds | app.7oa | int Tota
Peak Hour Analysis From 04:15 PM to 05:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 8 104 3 2 117 1 5 32 0 38 57 134 13 1 205 8 2 7 0 17 377
04:30 PM 5 91 2 3 101 3 5 52 1 61 51 154 18 0 223 13 4 5 1 23 408
04:45 PM 8 98 0 0 106 1 5 37 3 46 49 174 15 3 241 8 3 11 3 25 418
05:00 PM 7 80 1 3 91 1 4 18 0 23 34 158 10 2 204 7 1 5 4 17 335
Total Volume 28 373 6 8 415 6 19 139 4 168 | 191 620 56 6 873 36 10 28 8 82| 1538

% App. Total 6.7 899 14 1.9 36 113 827 24 21.9 71 6.4 0.7 439 122 341 9.8
PHF | 875 .897 500  .667 887 | 500 .950 .668  .333 689 | 838 .891 778 500 906 | 692 .625 .636  .500 .820 .920

MEHEULA
Out Total

In
654 415 1069

[ 28] 373[ 6] 8l
:?_i?ht Thru Left Peds

Peak Hour Data

Total
185
28]

no

VMIHIT

North

Peak Hour Begins at 04:15 PM
Unshifted

[6ET

[elol

In
82
36|

Peds ?i?ht Thlru LeLf't’
spad We1 nuyL 1%7'

[6
G/€ 89T 102

u|

LEHIWA
Out
103
8]

4

47

Left Thru Right Peds
[ s6] 620 191] 6]

548] [_873] [ 1421]
Out In Total
MEHEULA






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_H-2 Freeway NS and SB
Site Code : 00000000

Start Date :11/8/2012

Page No :1
Groups Printed- Unshifted
H2 FREEWAY H2 FREEWAY
From North From East From South From West
Start Time | Right | Thru | Left | Peds | apptow | Right | Thru | Left | Peds | apptoa | Right | Thru | Left [ Peds | ap.toa | Right | Thru [ Left [ Peds | ap.toa | int. Tota |

04:00 PM 0 554 0 0 554 0 0 0 0 0 0 301 1 0 302 0 0 0 0 0 856
04:15 PM 0 655 0 0 655 0 0 0 0 0 0 352 0 0 352 0 0 0 0 0| 1007
04:30 PM 0 679 0 0 679 0 0 0 0 0 0 399 0 0 399 0 0 0 0 0| 1078
04:45 PM 0 579 0 0 579 0 0 0 0 0 0 424 0 0 424 0 0 0 0 0| 1003

Total 0 2467 0 0 2467 0 0 0 0 0 0 1476 1 0 1477 0 0 0 0 0| 3944
05:00 PM 0 571 0 0 571 0 0 0 0 0 0 363 0 0 363 0 0 0 0 0 934
05:15 PM 0 49 0 0 494 0 0 0 0 0 0 391 0 0 391 0 0 0 0 0 885
05:30 PM 0 498 0 0 498 0 0 0 0 0 0 39 0 0 395 0 0 0 0 0 893
05:45 PM 0 397 0 0 397 0 0 0 0 0 0 39 0 0 396 0 0 0 0 0 793

Total 0 1960 0 0 1960 0 0 0 0 0 0 1545 0 0 1545 0 0 0 0 0| 3505
06:00 PM 0 345 0 0 345 0 0 0 0 0 7 355 0 0 362 0 0 0 0 0 707
06:15 PM 0 361 0 0 361 0 0 0 0 0 0 374 0 0 374 0 0 0 0 0 735
06:30 PM 0 358 0 0 358 0 0 0 0 0 0 347 0 0 347 0 0 0 0 0 705
Grand Total 0 5491 0 0 5491 0 0 0 0 0 7 4097 1 0 4105 0 0 0 0 0| 9596
Apprch % 0 100 0 0 0 0 0 0 0.2 998 0 0 0 0 0 0

Tota % 0 572 0 0 57.2 0 0 0 0 0| 01 427 0 0 42.8 0 0 0 0 0






Austin Tsutsumi & Asscociates

501 Sumner St. Ste. 521
Honolulu, HI 96817
(808) 533-3646 File Name : PM_H-2 Freeway NS and SB
Site Code : 00000000

Start Date :11/8/2012

Page No :2
H2 FREEWAY H2 FREEWAY
From North From East From South From West

Start Time | Right | Thru | Left | Peds | appraa | Right | Thru | Left | Peds | aproa | Right | Thru | Left | Peds | aptow | Right | Thru | Left [ Peds | app toa | int Tota |
Peak Hour Analysis From 04:00 PM to 06:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 655 0 0 655 0 0 0 0 0 0 352 0 0 352 0 0 0 0 0| 1007
04:30 PM 0 679 0 0 679 0 0 0 0 0 0 399 0 0 399 0 0 0 0 0| 1078
04:45 PM 0 579 0 0 579 0 0 0 0 0 0 424 0 0 424 0 0 0 0 0| 1003
05:00 PM 0 571 0 0 571 0 0 0 0 0 0 363 0 0 363 0 0 0 0 0 934
Total Volume 0 2484 0 0 2484 0 0 0 0 0 0 1538 0 0 1538 0 0 0 0 0| 4022
% App. Total 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | 000 915 .000 .000 915 | .000 .000 .000 .000 .000 | .000 .907 .000 .000 907 | .000 .000 .000 .000 .000 .933
H2 FREEWAY
Out In Total
1538 2484 4022
[ o[ 2484 o 0l
:?_i?ht Thru Left Peds
Peak Hour Data
—| O (=] Pl
g[ EJ L@; ]O
= =lo S
Ee North 4 °
=) c—> “—=
o = c o
- = Peak Hour Begins at 04:15 PM — ]5
Ry ("; o
g8 | E- Unshifted v =l
8[ o 3 ]g
3 B P
Left Thru Right Peds
[ o[ 1538 ol o0
[ 2484] [ 1538] [ 4022]
Out In Total
H2 EREEWAY
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APPENDIX B — LEVEL OF SERVICE (LOS) CRITERIA

LEVEL OF SERVICE FOR SIGNALIZED INTERSECTIONS (HCM 2000)

Level of service for signalized intersections is directly related to delay values and is assigned on
that basis. Level of Service is a measure of the acceptability of delay values to motorists at a

given intersection. The criteria are given in table below.

Level-of Service Criteria for Signalized Intersections

Control Delay per

Level of Service Vehicle (sec./veh.)
< 10.0

>10.0 and £20.0

>20.0 and =35.0

>35.0 and £55.0

>55.0 and £80.0
> 80.0

TmMmOO >

Delay is a complex measure, and is dependent 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 or approach in
question.

LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS (HCM 2000)

The level of service criteria for unsignalized intersections is defined as the average control
delay, in seconds per vehicle.

LOS delay threshold values are lower for two-way stop-controlled (TWSC) and all-way stop-
controlled (AWSC) intersections than those of signalized intersections. This is because more
vehicles pass through signalized intersections, and therefore, drivers expect and tolerate
greater delays. While the criteria for level of service for TWSC and AWSC intersections are the
same, procedures to calculate the average total delay may differ.

Level of Service Criteria for Two-Way Stop-Controlled Intersections

Level of Average Control Delay
Service (sec/veh)

A <10

B >10 and <15

C >15 and <25

D >25 and <35

E >35 and <50

F > 50
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX C
LEVEL OF SERVICE CALCULATIONS

« Existing Conditions AM





HCM Signalized Intersection Capacity Analysis

Exiting AM Peak

1: Kuahelani Ave. & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Exiting AM Peak

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 935 1104 0 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 1.00 097 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2710 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2710 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 419 653 41.9 10.4 65.3
Effective Green, g (s) 419 653 41.9 10.4 65.3
Actuated g/C Ratio 064  1.00 0.64 0.16 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2270 2710 2270 546 1583
v/s Ratio Prot 0.29 c0.45 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 045 044 0.70 0.43 0.17
Uniform Delay, d1 5.9 0.0 7.6 24.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.0 0.6 0.2
Delay (s) 6.0 0.5 8.7 25.3 0.2
Level of Service A A A © A
Approach Delay (s) 3.0 8.7 0.0 12.1
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 65.3 Sum of lost time (S) 13.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 44 ul ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.48  1.00 0.88

Frpb, ped/bikes 1.00 1.00 0.9 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 2471 1498 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 2471 1498 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 32 0 0

Lane Group Flow (vph) 258 0 4007 430 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 315 1165 116.5 315

Effective Green, g (s) 315 1165 116.5 315

Actuated g/C Ratio 0.20 073 073 0.20

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 348 1799 1090 548

v/s Ratio Prot 0.15 cl.62

v/s Ratio Perm 0.29 c0.15

v/c Ratio 0.74 223 0.39 0.78

Uniform Delay, d1 60.4 21.8 8.3 60.9

Progression Factor 1.00 1.39 0.36 1.00

Incremental Delay, d2 8.3 552.5 0.1 6.8

Delay (s) 68.7 582.6 31 67.7

Level of Service E F A E

Approach Delay (s) 68.7 522.7 67.7

Approach LOS E F E

Intersection Summary

HCM 2000 Control Delay 462.5 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.92

Actuated Cycle Length (s) 160.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 ul LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 1.00 100 *0.79 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 0.6 100 1.00
Flt Protected 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 4293 3433 1775 1770 1863
Flt Permitted 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 4293 3433 1775 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 55 0 1 0 0 7 0 0 0
Lane Group Flow (vph) 0 370 763 46 32 3309 0 339 98 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 211 724 724 64 577 202 518 74 39.0
Effective Green, g (s) 211 724 724 64 577 202 518 74  39.0
Actuated g/C Ratio 013 045 045 004 036 013 032 005 024
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 452 1601 706 70 1548 433 574 81 454
v/s Ratio Prot c0.11 022 0.02 ¢0.77 c0.10  0.05 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 082 048 006 046 214 078  0.17 053 011
Uniform Delay, d1 676 306 247 751 512 67.8 387 746 470
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.2 1.7 5142 8.3 0.1 3.3 0.1
Delay (s) 781 316 249 768 5653 76.1 389 779 471
Level of Service E © © E F E D E D
Approach Delay (s) 45.0 560.7 67.3 88.7
Approach LOS D F E F
Intersection Summary
HCM 2000 Control Delay 340.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 141
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 1





HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F
Approach Delay (s)
Approach LOS
Intersection Summary
Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis Exiting AM Peak

5: Makaikai St. & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 100 098 1.00 0.96

Flpb, ped/bikes 098  1.00 099 1.00 0.97 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1743 3458 1755 4928 1981 1867

Flt Permitted 0.13  1.00 029 1.00 0.61 0.80

Satd. Flow (perm) 238 3458 537 4928 1242 1525

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 8 0 0 11 0 0 1 0 0 8 0

Lane Group Flow (vph) 29 831 0 4 1467 0 0 326 0 0 247 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.4 554 55.4 554 31.6 31.6

Effective Green, g (s) 554 554 554 554 31.6 31.6

Actuated g/C Ratio 055 0.55 055 0.55 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 131 1915 297 2730 392 481

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 022 043 001 054 0.83 0.51

Uniform Delay, d1 113 131 100 142 317 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 0.1 0.8 14.6 1.2

Delay (s) 152 138 101 149 46.3 29.2

Level of Service B B B B D C

Approach Delay (s) 13.9 14.9 46.3 29.2

Approach LOS B B D C

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Exiting AM Peak

6: Meheula Parkway & Koolani Drive 71212013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Exiting AM Peak

7. Kaapeha Street & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Exiting AM Peak

8: Lehiwa Drive & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

1: Kuahelani Ave. & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 33 903 145 248 1091 621 73 39 113 409 71 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 095 100 100 095 1.00 100 097
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 36 982 158 270 1186 675 79 42 123 445 77 27
RTOR Reduction (vph) 0 11 0 0 0 187 0 0 114 0 0 19
Lane Group Flow (vph) 36 1129 0 270 1186 488 79 42 9 445 77 8
Confl. Peds. (#/hr) 4 9 23 11
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 71 518 321 768 768 131 122 122 475 466 466
Effective Green, g (s) 71 518 321 768 768 131 122 122 475 466 466
Actuated g/C Ratio 004 032 020 048 048 008 008 008 030 029 0.29
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 1608 355 1702 726 145 142 115 526 543 449
v/s Ratio Prot 002 0.23 c0.15 ¢0.34 0.04 ¢0.02 c0.25  0.04
v/s Ratio Perm 0.32 0.01 0.01
v/c Ratio 046  0.70 076 070 067 054 030 008 08 014 0.2
Uniform Delay, d1 744 472 60.1 323 318 704 696 685 526 417 402
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.3 1.4 9.3 13 25 4.1 1.2 03 119 0.1 0.0
Delay (s) 787 486 69.4 336 342 745 708 688 645 419 402
Level of Service E D E © © E E E E D D
Approach Delay (s) 49,5 38.3 71.0 60.2
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 159.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 982 544 0 1585 0 0 0 0 376 0 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 100 098 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2727 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2727 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
Confl. Peds. (#/hr) 3
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 495 774 49,5 14.9 774
Effective Green, g (s) 495 774 49,5 14.9 774
Actuated g/C Ratio 064  1.00 0.64 0.19 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2263 2727 2263 660 1583
v/s Ratio Prot 0.30 c0.49 c0.12
v/s Ratio Perm 0.22 0.26
v/c Ratio 047 022 0.76 0.62 0.26
Uniform Delay, d1 7.2 0.0 9.8 28.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 1.6 1.7 0.4
Delay (s) 7.4 0.2 11.4 30.4 0.4
Level of Service A A B © A
Approach Delay (s) 4.8 11.4 0.0 15.3
Approach LOS A B A B
Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 774 Sum of lost time (S) 13.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 71212013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 44 'l ol

Volume (vph) 251 0 1179 172 0 887

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 091 1.00 0.88

Frpb, ped/bikes 1.00 1.00 096 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5085 1524 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5085 1524 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 273 0 1282 187 0 964

RTOR Reduction (vph) 0 0 0 95 0 0

Lane Group Flow (vph) 273 0 1282 92 0 964

Confl. Peds. (#/hr) 12 12

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 41.3 516 516 41.3

Effective Green, g (s) 41.3 516 516 41.3

Actuated g/C Ratio 0.39 049 049 0.39

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 696 2501 749 1097

v/s Ratio Prot 0.15 c0.25

v/s Ratio Perm 0.06 c0.35

v/c Ratio 0.39 051 012 0.88

Uniform Delay, d1 22.8 181 144 29.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.2 8.2

Delay (s) 23.2 185 146 37.7

Level of Service © B B D

Approach Delay (s) 232 180 37.7

Approach LOS © B D

Intersection Summary

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 104.9 Sum of lost time (S) 12.0

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 4:00 pm 6/14/2013 Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

4: Ainamakua Drive & Meheula Parkway 71212013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 73 497 1237 299 31 743 12 211 39 42 67 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 091 097  1.00 100 1.00
Frpb, ped/bikes 100 100 098 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 092 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 79 540 1345 325 34 808 13 229 42 46 73 50
RTOR Reduction (vph) 0 0 0 62 0 1 0 0 22 0 0 0
Lane Group Flow (vph) 0 619 1345 263 34 820 0 229 66 0 73 50
Confl. Peds. (#/hr) 5 6 16
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 3.0 672 672 45 407 132 215 100 183
Effective Green, g (s) 3.0 672 672 45 407 132 215 100 183
Actuated g/C Ratio 025 054 054 004 033 011 017 008 0.15
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 850 1899 835 63 1648 361 290 141 272
v/s Ratio Prot c0.18 ¢0.38 002 0.16 c0.07 ¢0.04 0.04 0.03
v/s Ratio Perm 0.17
v/c Ratio 073 071 032 054 050 063 0.23 052 0.18
Uniform Delay, d1 432 217 162 593 340 53.7 447 553 469
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 0.2 4.4 0.2 2.7 0.4 1.3 0.3
Delay (s) 459 229 164 637 343 56.4 451 56.6 472
Level of Service D © B E © E D E D
Approach Delay (s) 28.2 354 53.2 50.1
Approach LOS © D D D
Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 125.2 Sum of lost time (S) 22.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 4





HCM Signalized Intersection Capacity Analysis Mililani Mauka Study

4: Ainamakua Drive & Meheula Parkway 71212013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 410
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2748
FIt Permitted 1.00
Satd. Flow (perm) 2748
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 446
RTOR Reduction (vph) 277
Lane Group Flow (vph) 169
Confl. Peds. (#/hr) 2
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 18.3
Effective Green, g (s) 18.3
Actuated g/C Ratio 0.15
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 401
v/s Ratio Prot
v/s Ratio Perm c0.06
v/c Ratio 0.42
Uniform Delay, d1 48.6
Progression Factor 1.00
Incremental Delay, d2 0.7
Delay (s) 49.3
Level of Service D

Approach Delay (s)
Approach LOS

Intersection Summary

Existing PM Peak Synchro 8 Report
Austin, Tsutsumi & Assoc. Page 5





HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

5: Makaikai St. & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 61 1123 11 2 607 32 117 29 1 43 29 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Frt 100 1.00 100 099 1.00 0.95

Flt Protected 095 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1762 3533 1768 5039 2018 1945

Flt Permitted 038 1.00 019 1.00 0.66 0.85

Satd. Flow (perm) 697 3533 362 5039 1392 1693

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 66 1221 12 2 660 35 127 32 1 47 32 51

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 33 0

Lane Group Flow (vph) 66 1233 0 2 692 0 0 160 0 0 97 0

Confl. Peds. (#/hr) 6 3 3 6 11 8 8 11

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 69.8  69.8 69.8  69.8 17.2 17.2

Effective Green, g (s) 69.8  69.8 69.8  69.8 17.2 17.2

Actuated g/C Ratio 0.70  0.70 0.70  0.70 0.17 0.17

Clearance Time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 486 2466 252 3517 239 291

v/s Ratio Prot c0.35 0.14

v/s Ratio Perm 0.09 0.01 c0.11 0.06

v/c Ratio 0.14 050 001 0.20 0.67 0.33

Uniform Delay, d1 5.0 7.0 4.6 5.3 38.7 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 0.1 0.1 7.6 0.9

Delay (s) 5.6 7.7 4.6 5.4 46.3 37.3

Level of Service A A A A D D

Approach Delay (s) 7.6 5.4 46.3 37.3

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

6: Meheula Parkway & Koolani Drive 71212013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 214 903 577 20 15 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5057 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5057 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 233 982 627 22 16 122

RTOR Reduction (vph) 0 0 3 0 0 110

Lane Group Flow (vph) 233 982 646 0 16 12

Confl. Peds. (#/hr) 6 6 1

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 122 362 19.0 5.1 5.1

Effective Green, g (s) 122 362 19.0 5.1 5.1

Actuated g/C Ratio 023 069 036 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 412 2449 1837 172 154

v/s Ratio Prot c0.13 c0.28 0.3 c0.01

v/s Ratio Perm 0.01

v/c Ratio 057 040 035 0.09 0.08

Uniform Delay, d1 17.7 34 122 215 215

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.2 0.2 0.2 0.2

Delay (s) 18.8 37 124 217 217

Level of Service B A B © ©

Approach Delay (s) 6.6 124 21.7

Approach LOS A B ©

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.3 Sum of lost time (S) 16.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

7. Kaapeha Street & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 56 813 28 9 539 9 14 1 14 3 1 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.93 0.88

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1770 3519 1770 5069 1914 1823

Flt Permitted 095 1.00 095 1.00 0.82 0.97

Satd. Flow (perm) 1770 3519 1770 5069 1616 1778

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 61 884 30 10 586 10 15 1 15 3 1 40

RTOR Reduction (vph) 0 1 0 0 1 0 0 14 0 0 37 0

Lane Group Flow (vph) 61 913 0 10 595 0 0 17 0 0 7 0

Confl. Peds. (#/hr) 19 6 6 19 4 1 1 4

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 44 273 1.0 239 3.6 3.6

Effective Green, g (s) 44 273 1.0 239 3.6 3.6

Actuated g/C Ratio 009 057 0.02 050 0.08 0.08

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 2005 36 2529 121 133

v/s Ratio Prot c0.03 c0.26 001 012

v/s Ratio Perm c0.01 0.00

vic Ratio 0.38 0.46 028 0.24 0.14 0.05

Uniform Delay, d1 20.5 6.0 23.1 6.8 20.7 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.2 4.2 0.0 0.5 0.2

Delay (s) 21.9 6.1 27.3 6.9 21.2 20.7

Level of Service C A C A C C

Approach Delay (s) 7.1 7.2 21.2 20.7

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 47.9 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

8: Lehiwa Drive & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 56 620 191 6 373 28 139 19 6 28 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 0.99 0.99 0.93

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3393 1767 3495 1771 1692

Flt Permitted 095  1.00 095  1.00 0.70 0.85

Satd. Flow (perm) 1770 3393 1767 3495 1300 1472

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 61 674 208 7 405 30 151 21 7 30 11 39

RTOR Reduction (vph) 0 21 0 0 4 0 0 1 0 0 23 0

Lane Group Flow (vph) 61 861 0 7 431 0 0 178 0 0 57 0

Confl. Peds. (#/hr) 8 4 4 8 6 8 8 6

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 44 265 07 228 15.1 16.1

Effective Green, g (s) 44 265 07 228 15.1 16.1

Actuated g/C Ratio 007 045 001 0.38 0.25 0.27

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 131 1516 20 1343 331 399

v/s Ratio Prot c0.03 ¢0.25 000 012

v/s Ratio Perm c0.14 0.04

v/c Ratio 047 057 035 032 0.54 0.14

Uniform Delay, d1 263 122 291 128 19.1 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 3.8 0.2 1.7 0.2

Delay (s) 2713 128 329 130 20.8 16.5

Level of Service © B © B © B

Approach Delay (s) 13.7 13.3 20.8 16.5

Approach LOS B B © B

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.3 Sum of lost time (S) 17.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

1: Kuahelani Ave. & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study Synchro 8 Report

Austin, Tsutsumi & Assoc.
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 935 1104 0 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 1.00 097 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2710 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2710 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 419 653 41.9 10.4 65.3
Effective Green, g (s) 419 653 41.9 10.4 65.3
Actuated g/C Ratio 064  1.00 0.64 0.16 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2270 2710 2270 546 1583
v/s Ratio Prot 0.29 c0.45 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 045 044 0.70 0.43 0.17
Uniform Delay, d1 5.9 0.0 7.6 24.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.0 0.6 0.2
Delay (s) 6.0 0.5 8.7 25.3 0.2
Level of Service A A A © A
Approach Delay (s) 3.0 8.7 0.0 12.1
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 65.3 Sum of lost time (S) 13.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 44 ul ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.48  1.00 0.88

Frpb, ped/bikes 1.00 1.00 094 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 2471 1495 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 2471 1495 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 31 0 0

Lane Group Flow (vph) 258 0 4007 431 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 32.8 125.2 125.2 32.8

Effective Green, g (s) 32.8 125.2 125.2 32.8

Actuated g/C Ratio 0.19 074 074 0.19

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 341 1819 1101 537

v/s Ratio Prot 0.15 cl.62

v/s Ratio Perm 0.29 c0.15

v/c Ratio 0.76 220 0.39 0.79

Uniform Delay, d1 64.8 224 8.3 65.3

Progression Factor 1.00 1.19 0.31 1.00

Incremental Delay, d2 9.2 541.4 0.1 7.8

Delay (s) 74.1 568.2 2.7 73.2

Level of Service E F A E

Approach Delay (s) 741 509.7 73.2

Approach LOS E F E

Intersection Summary

HCM 2000 Control Delay 451.9 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.91

Actuated Cycle Length (s) 170.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 ul LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 1.00 100 *0.79 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 0.6 100 1.00
Flt Protected 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 4293 3433 1774 1770 1863
Flt Permitted 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 4293 3433 1774 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 56 0 1 0 0 6 0 0 0
Lane Group Flow (vph) 0 370 763 45 32 3309 0 339 99 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 190 761 761 59 63.0 200 584 76  46.0
Effective Green, g (s) 190 761 761 59 63.0 200 584 76  46.0
Actuated g/C Ratio 011 045 045 003 037 012 034 004 0.27
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 383 1584 699 61 1590 403 609 79 504
v/s Ratio Prot c0.11 022 0.02 ¢0.77 c0.10  0.06 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 097 048 006 052 208 084 0.16 054  0.10
Uniform Delay, d1 752 331 267 807 535 734 388 795 465
Progression Factor 1.00 1.00 1.00 1.03 1.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.6 1.1 0.2 3.6 488.7 14.1 0.1 4.1 0.1
Delay (s) 1117 341 269 865 5425 875 389 836  46.6
Level of Service F © © F F F D F D
Approach Delay (s) 56.8 538.2 76.0 108.5
Approach LOS E F E F
Intersection Summary
HCM 2000 Control Delay 334.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.45
Actuated Cycle Length (s) 170.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 111
Lane Group Flow (vph) 791
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 46.0
Effective Green, g (s) 46.0
Actuated g/C Ratio 0.27
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 744
v/s Ratio Prot
v/s Ratio Perm c0.29
v/c Ratio 1.06
Uniform Delay, d1 62.0
Progression Factor 1.00
Incremental Delay, d2 51.1
Delay (s) 113.1
Level of Service F
Approach Delay (s)
Approach LOS
Intersection Summary
7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

5: Makaikai St. & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 099 1.00 099 1.00 0.98 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1746 3460 1756 4939 1988 1876

Flt Permitted 0.13  1.00 029 1.00 0.62 0.80

Satd. Flow (perm) 234 3460 536 4939 1275 1530

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 9 0 0 12 0 0 1 0 0 3 0

Lane Group Flow (vph) 29 830 0 4 1466 0 0 326 0 0 252 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 446 446 446 446 27.4 27.4

Effective Green, g (s) 446 446 446 446 274 274

Actuated g/C Ratio 052 052 052 052 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 122 1815 281 2591 411 493

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 024  0.46 001 057 0.79 0.51

Uniform Delay, d1 11.0 126 9.7 137 26.2 23.4

Progression Factor 1.80 2.03 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.8 0.1 0.9 10.7 1.2

Delay (s) 239 264 98 14.6 36.9 24.5

Level of Service C C A B D C

Approach Delay (s) 26.3 14.5 36.9 24.5

Approach LOS C B D C

Intersection Summary

HCM 2000 Control Delay 214 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 85.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

6: Meheula Parkway & Koolani Drive 71212013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

7. Kaapeha Street & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

Optimized AM Peak

8: Lehiwa Drive & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

DBL Loop On-Ramp w Signal

1: Kuahelani Ave. & Meheula Parkway 7/3/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

DBL Loop On-Ramp w Signal

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 7/3/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 935 1104 0 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 1.00 097 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2710 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2710 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 419 653 41.9 10.4 65.3
Effective Green, g (s) 419 653 41.9 10.4 65.3
Actuated g/C Ratio 064  1.00 0.64 0.16 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2270 2710 2270 546 1583
v/s Ratio Prot 0.29 c0.45 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 045 044 0.70 0.43 0.17
Uniform Delay, d1 5.9 0.0 7.6 24.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.0 0.6 0.2
Delay (s) 6.0 0.5 8.7 25.3 0.2
Level of Service A A A © A
Approach Delay (s) 3.0 8.7 0.0 12.1
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 65.3 Sum of lost time (S) 13.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il ul ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.74  1.00 0.88

Frpb, ped/bikes 1.00 1.00 0.9 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5078 1498 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5078 1498 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 88 0 0

Lane Group Flow (vph) 258 0 4007 374 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 315 1165 116.5 315

Effective Green, g (s) 315 1165 116.5 315

Actuated g/C Ratio 0.20 073 073 0.20

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 348 3697 1090 548

v/s Ratio Prot 0.15 c0.79

v/s Ratio Perm 0.25 c0.15

v/c Ratio 0.74 108 0.34 0.78

Uniform Delay, d1 60.4 21.8 7.9 60.9

Progression Factor 1.00 1.37 0.05 1.00

Incremental Delay, d2 8.3 38.3 0.1 6.8

Delay (s) 68.7 68.1 0.5 67.7

Level of Service E E A E

Approach Delay (s) 68.7 611 67.7

Approach LOS E E E

Intersection Summary

HCM 2000 Control Delay 62.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 160.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 ul LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 1.00 100 *1.00 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 0.6 100 1.00
Flt Protected 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 5434 3433 1775 1770 1863
Flt Permitted 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 5434 3433 1775 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 55 0 1 0 0 7 0 0 0
Lane Group Flow (vph) 0 370 763 46 32 3309 0 339 98 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 211 724 724 64 577 202 518 74 39.0
Effective Green, g (s) 211 724 724 64 577 202 518 74  39.0
Actuated g/C Ratio 013 045 045 004 036 013 032 005 024
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 452 1601 706 70 1959 433 574 81 454
v/s Ratio Prot c0.11 022 0.02 c0.61 c0.10  0.05 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 082 048 006 046 1.69 078  0.17 053 011
Uniform Delay, d1 676 306 247 751 512 67.8 387 746 470
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.2 1.7 3124 8.3 0.1 3.3 0.1
Delay (s) 781 316 249 768 3636 76.1 389 779 471
Level of Service E © © E F E D E D
Approach Delay (s) 45.0 360.8 67.3 88.7
Approach LOS D F E F
Intersection Summary
HCM 2000 Control Delay 229.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F
Approach Delay (s)
Approach LOS
Intersection Summary
Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis DBL Loop On-Ramp w Signal

5: Makaikai St. & Meheula Parkway 7/3/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 100 098 1.00 0.96

Flpb, ped/bikes 098  1.00 099 1.00 0.97 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1743 3458 1755 4928 1981 1867

Flt Permitted 0.13  1.00 029 1.00 0.61 0.80

Satd. Flow (perm) 238 3458 537 4928 1242 1525

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 8 0 0 11 0 0 1 0 0 8 0

Lane Group Flow (vph) 29 831 0 4 1467 0 0 326 0 0 247 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.4 554 55.4 554 31.6 31.6

Effective Green, g (s) 554 554 554 554 31.6 31.6

Actuated g/C Ratio 055 0.55 055 0.55 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 131 1915 297 2730 392 481

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 022 043 001 054 0.83 0.51

Uniform Delay, d1 113 131 100 142 317 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 0.1 0.8 14.6 1.2

Delay (s) 152 138 101 149 46.3 29.2

Level of Service B B B B D C

Approach Delay (s) 13.9 14.9 46.3 29.2

Approach LOS B B D C

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

DBL Loop On-Ramp w Signal

6: Meheula Parkway & Koolani Drive 7/3/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

DBL Loop On-Ramp w Signal

7. Kaapeha Street & Meheula Parkway 7/3/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

DBL Loop On-Ramp w Signal

8: Lehiwa Drive & Meheula Parkway 7/3/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 9





AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX C
LEVEL OF SERVICE CALCULATIONS

e Alternative II-A PM





HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

1: Kuahelani Ave. & Meheula Parkway 6/27/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 33 903 145 248 1091 621 73 39 113 409 71 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 095 100 100 095 1.00 100 097
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 36 982 158 270 1186 675 79 42 123 445 77 27
RTOR Reduction (vph) 0 11 0 0 0 187 0 0 114 0 0 19
Lane Group Flow (vph) 36 1129 0 270 1186 488 79 42 9 445 77 8
Confl. Peds. (#/hr) 4 9 23 11
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 71 518 321 768 768 131 122 122 475 466 466
Effective Green, g (s) 71 518 321 768 768 131 122 122 475 466 466
Actuated g/C Ratio 004 032 020 048 048 008 008 008 030 029 0.29
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 1608 355 1702 726 145 142 115 526 543 449
v/s Ratio Prot 002 0.23 c0.15 ¢0.34 0.04 ¢0.02 c0.25  0.04
v/s Ratio Perm 0.32 0.01 0.01
v/c Ratio 046  0.70 076 070 067 054 030 008 08 014 0.2
Uniform Delay, d1 744 472 60.1 323 318 704 696 685 526 417 402
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.3 1.4 9.3 13 25 4.1 1.2 03 119 0.1 0.0
Delay (s) 787 486 69.4 336 342 745 708 688 645 419 402
Level of Service E D E © © E E E E D D
Approach Delay (s) 49,5 38.3 71.0 60.2
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 159.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 6/27/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 982 544 0 1585 0 0 0 0 376 0 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 100 098 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2727 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2727 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
Confl. Peds. (#/hr) 3
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 495 774 49,5 14.9 774
Effective Green, g (s) 495 774 49,5 14.9 774
Actuated g/C Ratio 064  1.00 0.64 0.19 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2263 2727 2263 660 1583
v/s Ratio Prot 0.30 c0.49 c0.12
v/s Ratio Perm 0.22 0.26
v/c Ratio 047 022 0.76 0.62 0.26
Uniform Delay, d1 7.2 0.0 9.8 28.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 1.6 1.7 0.4
Delay (s) 7.4 0.2 11.4 30.4 0.4
Level of Service A A B © A
Approach Delay (s) 4.8 11.4 0.0 15.3
Approach LOS A B A B
Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 774 Sum of lost time (S) 13.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 71212013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il ul ol

Volume (vph) 251 0 1179 172 0 887

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 086  1.00 0.88

Frpb, ped/bikes 1.00 1.00 096 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5902 1526 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5902 1526 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 273 0 1282 187 0 964

RTOR Reduction (vph) 0 0 0 101 0 0

Lane Group Flow (vph) 273 0 1282 86 0 964

Confl. Peds. (#/hr) 12 12

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 40.0 444 444 40.0

Effective Green, g (s) 40.0 444 444 40.0

Actuated g/C Ratio 0.41 046  0.46 0.41

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 734 2718 702 1156

v/s Ratio Prot 0.15 c0.22

v/s Ratio Perm 0.06 c0.35

v/c Ratio 0.37 047 012 0.83

Uniform Delay, d1 19.5 179 149 25.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 5.3

Delay (s) 19.8 182 150 30.5

Level of Service B B B ©

Approach Delay (s) 198 178 305

Approach LOS B B ©

Intersection Summary

HCM 2000 Control Delay 225 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 96.4 Sum of lost time (S) 12.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 4:00 pm 6/14/2013 Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 1





HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

4: Ainamakua Drive & Meheula Parkway 6/27/2013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 73 497 1237 299 31 743 12 211 39 42 67 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 091 097  1.00 100 1.00
Frpb, ped/bikes 100 100 098 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 092 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1556 1770 4938 3433 1692 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1556 1770 4938 3433 1692 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 79 540 1345 325 34 808 13 229 42 46 73 50
RTOR Reduction (vph) 0 0 0 62 0 1 0 0 22 0 0 0
Lane Group Flow (vph) 0 619 1345 263 34 820 0 229 66 0 73 50
Confl. Peds. (#/hr) 5 6 16
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 3.0 672 672 45 407 132 215 100 183
Effective Green, g (s) 3.0 672 672 45 407 132 215 100 183
Actuated g/C Ratio 025 054 054 004 033 011 017 008 0.15
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 850 1899 835 63 1605 361 290 141 272
v/s Ratio Prot c0.18 ¢0.38 002 017 c0.07 ¢0.04 0.04 0.03
v/s Ratio Perm 0.17
v/c Ratio 073 071 032 054 051 063 0.23 052 0.18
Uniform Delay, d1 432 217 162 593 342 53.7 447 553 469
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 0.2 4.4 0.3 2.7 0.4 1.3 0.3
Delay (s) 459 229 164 637 345 56.4 451 56.6 472
Level of Service D © B E © E D E D
Approach Delay (s) 28.2 35.6 53.2 50.1
Approach LOS © D D D
Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 125.2 Sum of lost time (S) 22.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis Mililani Mauka Study

4: Ainamakua Drive & Meheula Parkway 6/27/2013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 410
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2748
FIt Permitted 1.00
Satd. Flow (perm) 2748
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 446
RTOR Reduction (vph) 277
Lane Group Flow (vph) 169
Confl. Peds. (#/hr) 2
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 18.3
Effective Green, g (s) 18.3
Actuated g/C Ratio 0.15
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 401
v/s Ratio Prot
v/s Ratio Perm c0.06
v/c Ratio 0.42
Uniform Delay, d1 48.6
Progression Factor 1.00
Incremental Delay, d2 0.7
Delay (s) 49.3
Level of Service D

Approach Delay (s)
Approach LOS

Intersection Summary

Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
Austin, Tsutsumi & Assoc. Page 5





HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

5: Makaikai St. & Meheula Parkway 6/27/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 61 1123 11 2 607 32 117 29 1 43 29 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Frt 100 1.00 100 099 1.00 0.95

Flt Protected 095 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1762 3533 1768 5039 2018 1945

Flt Permitted 038 1.00 019 1.00 0.66 0.85

Satd. Flow (perm) 697 3533 362 5039 1392 1693

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 66 1221 12 2 660 35 127 32 1 47 32 51

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 33 0

Lane Group Flow (vph) 66 1233 0 2 692 0 0 160 0 0 97 0

Confl. Peds. (#/hr) 6 3 3 6 11 8 8 11

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 69.8  69.8 69.8  69.8 17.2 17.2

Effective Green, g (s) 69.8  69.8 69.8  69.8 17.2 17.2

Actuated g/C Ratio 0.70  0.70 0.70  0.70 0.17 0.17

Clearance Time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 486 2466 252 3517 239 291

v/s Ratio Prot c0.35 0.14

v/s Ratio Perm 0.09 0.01 c0.11 0.06

v/c Ratio 0.14 050 001 0.20 0.67 0.33

Uniform Delay, d1 5.0 7.0 4.6 5.3 38.7 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 0.1 0.1 7.6 0.9

Delay (s) 5.6 7.7 4.6 5.4 46.3 37.3

Level of Service A A A A D D

Approach Delay (s) 7.6 5.4 46.3 37.3

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

6: Meheula Parkway & Koolani Drive 6/27/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 214 903 577 20 15 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5057 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5057 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 233 982 627 22 16 122

RTOR Reduction (vph) 0 0 3 0 0 110

Lane Group Flow (vph) 233 982 646 0 16 12

Confl. Peds. (#/hr) 6 6 1

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 122 362 19.0 5.1 5.1

Effective Green, g (s) 122 362 19.0 5.1 5.1

Actuated g/C Ratio 023 069 036 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 412 2449 1837 172 154

v/s Ratio Prot c0.13 c0.28 0.3 c0.01

v/s Ratio Perm 0.01

v/c Ratio 057 040 035 0.09 0.08

Uniform Delay, d1 17.7 34 122 215 215

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.2 0.2 0.2 0.2

Delay (s) 18.8 37 124 217 217

Level of Service B A B © ©

Approach Delay (s) 6.6 124 21.7

Approach LOS A B ©

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.3 Sum of lost time (S) 16.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

7. Kaapeha Street & Meheula Parkway 6/27/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 56 813 28 9 539 9 14 1 14 3 1 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.93 0.88

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1770 3519 1770 5069 1914 1823

Flt Permitted 095 1.00 095 1.00 0.82 0.97

Satd. Flow (perm) 1770 3519 1770 5069 1616 1778

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 61 884 30 10 586 10 15 1 15 3 1 40

RTOR Reduction (vph) 0 1 0 0 1 0 0 14 0 0 37 0

Lane Group Flow (vph) 61 913 0 10 595 0 0 17 0 0 7 0

Confl. Peds. (#/hr) 19 6 6 19 4 1 1 4

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 44 273 1.0 239 3.6 3.6

Effective Green, g (s) 44 273 1.0 239 3.6 3.6

Actuated g/C Ratio 009 057 0.02 050 0.08 0.08

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 2005 36 2529 121 133

v/s Ratio Prot c0.03 c0.26 001 012

v/s Ratio Perm c0.01 0.00

vic Ratio 0.38 0.46 028 0.24 0.14 0.05

Uniform Delay, d1 20.5 6.0 23.1 6.8 20.7 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.2 4.2 0.0 0.5 0.2

Delay (s) 21.9 6.1 27.3 6.9 21.2 20.7

Level of Service C A C A C C

Approach Delay (s) 7.1 7.2 21.2 20.7

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 47.9 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

Mililani Mauka Study

8: Lehiwa Drive & Meheula Parkway 6/27/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 56 620 191 6 373 28 139 19 6 28 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 0.99 0.99 0.93

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3393 1767 3495 1771 1692

Flt Permitted 095  1.00 095  1.00 0.70 0.85

Satd. Flow (perm) 1770 3393 1767 3495 1300 1472

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 61 674 208 7 405 30 151 21 7 30 11 39

RTOR Reduction (vph) 0 21 0 0 4 0 0 1 0 0 23 0

Lane Group Flow (vph) 61 861 0 7 431 0 0 178 0 0 57 0

Confl. Peds. (#/hr) 8 4 4 8 6 8 8 6

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 44 265 07 228 15.1 16.1

Effective Green, g (s) 44 265 07 228 15.1 16.1

Actuated g/C Ratio 007 045 001 0.38 0.25 0.27

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 131 1516 20 1343 331 399

v/s Ratio Prot c0.03 ¢0.25 000 012

v/s Ratio Perm c0.14 0.04

v/c Ratio 047 057 035 032 0.54 0.14

Uniform Delay, d1 263 122 291 128 19.1 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 3.8 0.2 1.7 0.2

Delay (s) 2713 128 329 130 20.8 16.5

Level of Service © B © B © B

Approach Delay (s) 13.7 13.3 20.8 16.5

Approach LOS B B © B

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.3 Sum of lost time (S) 17.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Double Loop On-Ramp w Ped Signal PM Peak Synchro 8 Report
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS
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HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 1





HCM Signalized Intersection Capacity Analysis

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 71212013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 935 1104 0 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 1.00 097 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2710 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2710 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 0 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 419 653 41.9 10.4 65.3
Effective Green, g (s) 419 653 41.9 10.4 65.3
Actuated g/C Ratio 064  1.00 0.64 0.16 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2270 2710 2270 546 1583
v/s Ratio Prot 0.29 c0.45 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 045 044 0.70 0.43 0.17
Uniform Delay, d1 5.9 0.0 7.6 24.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 1.0 0.6 0.2
Delay (s) 6.0 0.5 8.7 25.3 0.2
Level of Service A A A © A
Approach Delay (s) 3.0 8.7 0.0 12.1
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 6.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 65.3 Sum of lost time (S) 13.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il 'l ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.74  1.00 0.88

Frpb, ped/bikes 1.00 1.00 095 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5078 1498 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5078 1498 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 88 0 0

Lane Group Flow (vph) 258 0 4007 374 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 315 1165 116.5 315

Effective Green, g (s) 315 1165 116.5 315

Actuated g/C Ratio 0.20 073 073 0.20

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 348 3697 1090 548

v/s Ratio Prot 0.15 c0.79

v/s Ratio Perm 0.25 c0.15

v/c Ratio 0.74 108 034 0.78

Uniform Delay, d1 60.4 21.8 7.9 60.9

Progression Factor 1.00 1.37 0.05 1.00

Incremental Delay, d2 8.3 38.3 0.1 6.8

Delay (s) 68.7 68.1 0.5 67.7

Level of Service E E A E

Approach Delay (s) 68.7 611 67.7

Approach LOS E E E

Intersection Summary

HCM 2000 Control Delay 62.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 160.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 1.00 100 *1.00 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 096 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 5434 3433 1775 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 5434 3433 1775 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 55 0 1 0 0 7 0 0 0
Lane Group Flow (vph) 0 370 763 46 32 3309 0 339 98 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 211 724 724 64 577 202 518 74 39.0
Effective Green, g (s) 211 724 724 6.4 577 202 518 74 39.0
Actuated g/C Ratio 013 045 045 004 036 013 032 005 0.24
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 452 1601 706 70 1959 433 574 81 454
v/s Ratio Prot c0.11 022 0.02 c0.61 c0.10  0.05 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 082 048 006 046 1.69 078  0.17 053 011
Uniform Delay, d1 676 306 247 751 512 67.8 387 746 470
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.2 1.7 3124 8.3 0.1 3.3 0.1
Delay (s) 781 316 249 768 3636 76.1 389 779 471
Level of Service E © © E F E D E D
Approach Delay (s) 45.0 360.8 67.3 88.7
Approach LOS D F E F
Intersection Summary
HCM 2000 Control Delay 229.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.22
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 71212013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 100 098 1.00 0.96

Flpb, ped/bikes 098  1.00 099 1.00 0.97 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1743 3458 1755 4928 1981 1867

Flt Permitted 0.13  1.00 029 1.00 0.61 0.80

Satd. Flow (perm) 238 3458 537 4928 1242 1525

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 8 0 0 11 0 0 1 0 0 8 0

Lane Group Flow (vph) 29 831 0 4 1467 0 0 326 0 0 247 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.4 554 55.4 554 31.6 31.6

Effective Green, g (s) 554 554 554 554 31.6 31.6

Actuated g/C Ratio 055 0.55 055 0.55 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 131 1915 297 2730 392 481

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 022 043 001 054 0.83 0.51

Uniform Delay, d1 113 131 100 142 317 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 0.1 0.8 14.6 1.2

Delay (s) 152 138 101 149 46.3 29.2

Level of Service B B B B D C

Approach Delay (s) 13.9 14.9 46.3 29.2

Approach LOS B B D C

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 71212013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 71212013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 7/712013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 33 903 145 248 1091 621 73 39 113 409 71 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 095 100 100 095 1.00 100 097
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 36 982 158 270 1186 675 79 42 123 445 77 27
RTOR Reduction (vph) 0 11 0 0 0 187 0 0 114 0 0 19
Lane Group Flow (vph) 36 1129 0 270 1186 488 79 42 9 445 77 8
Confl. Peds. (#/hr) 4 9 23 11
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 71 518 321 768 768 131 122 122 475 466 466
Effective Green, g (s) 71 518 321 768 768 131 122 122 475 466 466
Actuated g/C Ratio 004 032 020 048 048 008 008 008 030 029 0.29
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 1608 355 1702 726 145 142 115 526 543 449
v/s Ratio Prot 002 0.23 c0.15 ¢0.34 0.04 ¢0.02 c0.25  0.04
v/s Ratio Perm 0.32 0.01 0.01
v/c Ratio 046  0.70 076 070 067 054 030 008 08 014 0.2
Uniform Delay, d1 744 472 60.1 323 318 704 696 685 526 417 402
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.3 1.4 9.3 13 25 4.1 1.2 03 119 0.1 0.0
Delay (s) 787 486 69.4 336 342 745 708 688 645 419 402
Level of Service E D E © © E E E E D D
Approach Delay (s) 49,5 38.3 71.0 60.2
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 159.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study 4:00 pm 6/14/2013 Double Loop On-Ramp w Ped Overpass PM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 7/712013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 +4 N ul
Volume (vph) 0 982 544 0 1585 0 0 0 0 376 0 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 0.88 0.95 0.97 1.00
Frpb, ped/bikes 100 098 1.00 1.00 1.00
Flpb, ped/bikes 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 0.85
Flt Protected 100 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 2727 3539 3433 1583
Flt Permitted 100 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 2727 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1067 591 0 1723 0 0 0 0 409 0 417
Confl. Peds. (#/hr) 3
Turn Type NA  Free NA Prot Free
Protected Phases 2 6 4
Permitted Phases Free Free
Actuated Green, G (s) 495 774 49,5 14.9 774
Effective Green, g (s) 495 774 49,5 14.9 774
Actuated g/C Ratio 064  1.00 0.64 0.19 1.00
Clearance Time (S) 7.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2263 2727 2263 660 1583
v/s Ratio Prot 0.30 c0.49 c0.12
v/s Ratio Perm 0.22 0.26
v/c Ratio 047 022 0.76 0.62 0.26
Uniform Delay, d1 7.2 0.0 9.8 28.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 1.6 1.7 0.4
Delay (s) 7.4 0.2 11.4 30.4 0.4
Level of Service A A B © A
Approach Delay (s) 4.8 11.4 0.0 15.3
Approach LOS A B A B
Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 774 Sum of lost time (S) 13.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il ul ol

Volume (vph) 251 0 1179 172 0 887

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 086  1.00 0.88

Frpb, ped/bikes 1.00 1.00 096 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5902 1526 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5902 1526 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 273 0 1282 187 0 964

RTOR Reduction (vph) 0 0 0 101 0 0

Lane Group Flow (vph) 273 0 1282 86 0 964

Confl. Peds. (#/hr) 12 12

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 40.0 444 444 40.0

Effective Green, g (s) 40.0 444 444 40.0

Actuated g/C Ratio 0.41 046  0.46 0.41

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 734 2718 702 1156

v/s Ratio Prot 0.15 c0.22

v/s Ratio Perm 0.06 c0.35

v/c Ratio 0.37 047 012 0.83

Uniform Delay, d1 19.5 179 149 25.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.3 0.2 5.3

Delay (s) 19.8 182 150 30.5

Level of Service B B B ©

Approach Delay (s) 198 178 305

Approach LOS B B ©

Intersection Summary

HCM 2000 Control Delay 225 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 96.4 Sum of lost time (S) 12.0

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 73 497 1237 299 31 743 12 211 39 42 67 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 091 097  1.00 100 1.00
Frpb, ped/bikes 100 100 098 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 092 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1556 1770 4938 3433 1692 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1556 1770 4938 3433 1692 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 79 540 1345 325 34 808 13 229 42 46 73 50
RTOR Reduction (vph) 0 0 0 62 0 1 0 0 22 0 0 0
Lane Group Flow (vph) 0 619 1345 263 34 820 0 229 66 0 73 50
Confl. Peds. (#/hr) 5 6 16
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 3.0 672 672 45 407 132 215 100 183
Effective Green, g (s) 3.0 672 672 45 407 132 215 100 183
Actuated g/C Ratio 025 054 054 004 033 011 017 008 0.15
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 850 1899 835 63 1605 361 290 141 272
v/s Ratio Prot c0.18 ¢0.38 002 017 c0.07 ¢0.04 0.04 0.03
v/s Ratio Perm 0.17
v/c Ratio 073 071 032 054 051 063 0.23 052 0.18
Uniform Delay, d1 432 217 162 593 342 53.7 447 553 469
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 0.2 4.4 0.3 2.7 0.4 1.3 0.3
Delay (s) 459 229 164 637 345 56.4 451 56.6 472
Level of Service D © B E © E D E D
Approach Delay (s) 28.2 35.6 53.2 50.1
Approach LOS © D D D
Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 125.2 Sum of lost time (S) 22.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 410
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2748
FIt Permitted 1.00
Satd. Flow (perm) 2748
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 446
RTOR Reduction (vph) 277
Lane Group Flow (vph) 169
Confl. Peds. (#/hr) 2
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 18.3
Effective Green, g (s) 18.3
Actuated g/C Ratio 0.15
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 401
v/s Ratio Prot
v/s Ratio Perm c0.06
v/c Ratio 0.42
Uniform Delay, d1 48.6
Progression Factor 1.00
Incremental Delay, d2 0.7
Delay (s) 49.3
Level of Service D

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 61 1123 11 2 607 32 117 29 1 43 29 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Frt 100 1.00 100 099 1.00 0.95

Flt Protected 095 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1762 3533 1768 5039 2018 1945

Flt Permitted 038 1.00 019 1.00 0.66 0.85

Satd. Flow (perm) 697 3533 362 5039 1392 1693

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 66 1221 12 2 660 35 127 32 1 47 32 51

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 33 0

Lane Group Flow (vph) 66 1233 0 2 692 0 0 160 0 0 97 0

Confl. Peds. (#/hr) 6 3 3 6 11 8 8 11

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 69.8  69.8 69.8  69.8 17.2 17.2

Effective Green, g (s) 69.8  69.8 69.8  69.8 17.2 17.2

Actuated g/C Ratio 0.70  0.70 0.70  0.70 0.17 0.17

Clearance Time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 486 2466 252 3517 239 291

v/s Ratio Prot c0.35 0.14

v/s Ratio Perm 0.09 0.01 c0.11 0.06

v/c Ratio 0.14 050 001 0.20 0.67 0.33

Uniform Delay, d1 5.0 7.0 4.6 5.3 38.7 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 0.1 0.1 7.6 0.9

Delay (s) 5.6 7.7 4.6 5.4 46.3 37.3

Level of Service A A A A D D

Approach Delay (s) 7.6 5.4 46.3 37.3

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 7/712013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 214 903 577 20 15 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5057 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5057 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 233 982 627 22 16 122

RTOR Reduction (vph) 0 0 3 0 0 110

Lane Group Flow (vph) 233 982 646 0 16 12

Confl. Peds. (#/hr) 6 6 1

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 122 362 19.0 5.1 5.1

Effective Green, g (s) 122 362 19.0 5.1 5.1

Actuated g/C Ratio 023 069 036 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 412 2449 1837 172 154

v/s Ratio Prot c0.13 c0.28 0.3 c0.01

v/s Ratio Perm 0.01

v/c Ratio 057 040 035 0.09 0.08

Uniform Delay, d1 17.7 34 122 215 215

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.2 0.2 0.2 0.2

Delay (s) 18.8 37 124 217 217

Level of Service B A B © ©

Approach Delay (s) 6.6 124 21.7

Approach LOS A B ©

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.3 Sum of lost time (S) 16.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 56 813 28 9 539 9 14 1 14 3 1 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.93 0.88

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1770 3519 1770 5069 1914 1823

Flt Permitted 095 1.00 095 1.00 0.82 0.97

Satd. Flow (perm) 1770 3519 1770 5069 1616 1778

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 61 884 30 10 586 10 15 1 15 3 1 40

RTOR Reduction (vph) 0 1 0 0 1 0 0 14 0 0 37 0

Lane Group Flow (vph) 61 913 0 10 595 0 0 17 0 0 7 0

Confl. Peds. (#/hr) 19 6 6 19 4 1 1 4

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 44 273 1.0 239 3.6 3.6

Effective Green, g (s) 44 273 1.0 239 3.6 3.6

Actuated g/C Ratio 009 057 0.02 050 0.08 0.08

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 2005 36 2529 121 133

v/s Ratio Prot c0.03 c0.26 001 012

v/s Ratio Perm c0.01 0.00

vic Ratio 0.38 0.46 028 0.24 0.14 0.05

Uniform Delay, d1 20.5 6.0 23.1 6.8 20.7 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.2 4.2 0.0 0.5 0.2

Delay (s) 21.9 6.1 27.3 6.9 21.2 20.7

Level of Service C A C A C C

Approach Delay (s) 7.1 7.2 21.2 20.7

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 47.9 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 56 620 191 6 373 28 139 19 6 28 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 0.99 0.99 0.93

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3393 1767 3495 1771 1692

Flt Permitted 095  1.00 095  1.00 0.70 0.85

Satd. Flow (perm) 1770 3393 1767 3495 1300 1472

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 61 674 208 7 405 30 151 21 7 30 11 39

RTOR Reduction (vph) 0 21 0 0 4 0 0 1 0 0 23 0

Lane Group Flow (vph) 61 861 0 7 431 0 0 178 0 0 57 0

Confl. Peds. (#/hr) 8 4 4 8 6 8 8 6

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 44 265 07 228 15.1 16.1

Effective Green, g (s) 44 265 07 228 15.1 16.1

Actuated g/C Ratio 007 045 001 0.38 0.25 0.27

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 131 1516 20 1343 331 399

v/s Ratio Prot c0.03 ¢0.25 000 012

v/s Ratio Perm c0.14 0.04

v/c Ratio 047 057 035 032 0.54 0.14

Uniform Delay, d1 263 122 291 128 19.1 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 3.8 0.2 1.7 0.2

Delay (s) 2713 128 329 130 20.8 16.5

Level of Service © B © B © B

Approach Delay (s) 13.7 13.3 20.8 16.5

Approach LOS B B © B

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.3 Sum of lost time (S) 17.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 7/8/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 7/8/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI N ul
Volume (vph) 0 935 1104 300 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 088 1.00 095 0.97 1.00
Frpb, ped/bikes 100 098 1.00 1.00 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 1.00 0.85
Flt Protected 100 100 095 1.00 0.95 1.00
Satd. Flow (prot) 3539 2741 1770 3539 3433 1583
Flt Permitted 100 100 095 1.00 0.95 1.00
Satd. Flow (perm) 3539 2741 1770 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 326 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 326 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free Prot NA Prot Free
Protected Phases 2 1 6 4
Permitted Phases Free Free
Actuated Green, G (s) 3.2 790 203 555 10.5 79.0
Effective Green, g (s) 312 790 203 555 10.5 79.0
Actuated g/C Ratio 039 100 026 070 0.13 1.00
Clearance Time (S) 7.0 4.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1397 2741 454 2486 456 1583
v/s Ratio Prot c0.29 c0.18 045 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 073 044 072 064 0.52 0.17
Uniform Delay, d1 20.3 00 267 6.4 31.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.5 5.4 0.6 1.0 0.2
Delay (s) 22.2 05 321 6.9 329 0.2
Level of Service © A © A © A
Approach Delay (s) 10.5 11.2 0.0 15.6
Approach LOS B B A B
Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 79.0 Sum of lost time (S) 17.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/8/2013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 44 ul ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.61  1.00 0.88

Frpb, ped/bikes 1.00 1.00 0.9 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 3140 1498 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 3140 1498 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 41 0 0

Lane Group Flow (vph) 258 0 4007 421 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 315 1165 116.5 315

Effective Green, g (s) 315 1165 116.5 315

Actuated g/C Ratio 0.20 073 073 0.20

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 348 2286 1090 548

v/s Ratio Prot 0.15 cl.28

v/s Ratio Perm 0.28 c0.15

v/c Ratio 0.74 175 039 0.78

Uniform Delay, d1 60.4 21.8 8.2 60.9

Progression Factor 1.00 1.39 0.32 1.00

Incremental Delay, d2 8.3 338.9 0.1 6.8

Delay (s) 68.7 369.1 2.7 67.7

Level of Service E F A E

Approach Delay (s) 68.7 3313 67.7

Approach LOS E F E

Intersection Summary

HCM 2000 Control Delay 296.4 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.54

Actuated Cycle Length (s) 160.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/8/2013
3 A a0y ¢ ANt A
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 ul LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 *0.91 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 0.6 100 1.00
Flt Protected 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 4945 3433 1775 1770 1863
Flt Permitted 095 1.00 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 4945 3433 1775 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 55 0 1 0 0 7 0 0 0
Lane Group Flow (vph) 0 370 763 46 32 3309 0 339 98 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 211 724 724 64 577 202 518 74 39.0
Effective Green, g (s) 211 724 724 64 577 202 518 74  39.0
Actuated g/C Ratio 013 045 045 004 036 013 032 005 024
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 452 1601 706 70 1783 433 574 81 454
v/s Ratio Prot c0.11 022 0.02 c0.67 c0.10  0.05 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 082 048 006 046 1.86 078  0.17 053 011
Uniform Delay, d1 676 306 247 751 512 67.8 387 746 470
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.2 1.7 387.4 8.3 0.1 3.3 0.1
Delay (s) 781 316 249 768 4386 76.1 389 779 471
Level of Service E © © E F E D E D
Approach Delay (s) 45.0 435.1 67.3 88.7
Approach LOS D F E F
Intersection Summary
HCM 2000 Control Delay 270.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/8/2013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F
Approach Delay (s)
Approach LOS
Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 7/8/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 100 098 1.00 0.96

Flpb, ped/bikes 098  1.00 099 1.00 0.97 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1743 3458 1755 4928 1981 1867

Flt Permitted 0.13  1.00 029 1.00 0.61 0.80

Satd. Flow (perm) 238 3458 537 4928 1242 1525

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 8 0 0 11 0 0 1 0 0 8 0

Lane Group Flow (vph) 29 831 0 4 1467 0 0 326 0 0 247 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.4 554 55.4 554 31.6 31.6

Effective Green, g (s) 554 554 554 554 31.6 31.6

Actuated g/C Ratio 055 0.55 055 0.55 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 131 1915 297 2730 392 481

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 022 043 001 054 0.83 0.51

Uniform Delay, d1 113 131 100 142 317 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 0.1 0.8 14.6 1.2

Delay (s) 152 138 101 149 46.3 29.2

Level of Service B B B B D C

Approach Delay (s) 13.9 14.9 46.3 29.2

Approach LOS B B D C

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 7/8/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 7/8/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 7/8/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
Austin, Tsutsumi & Assoc. Page 9





AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX C
LEVEL OF SERVICE CALCULATIONS

e Alternative IlI-A PM





HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 7/712013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 33 903 145 248 1091 621 73 39 113 409 71 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 095 100 100 095 1.00 100 097
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 36 982 158 270 1186 675 79 42 123 445 77 27
RTOR Reduction (vph) 0 11 0 0 0 187 0 0 114 0 0 19
Lane Group Flow (vph) 36 1129 0 270 1186 488 79 42 9 445 77 8
Confl. Peds. (#/hr) 4 9 23 11
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 71 518 321 768 768 131 122 122 475 466 466
Effective Green, g (s) 71 518 321 768 768 131 122 122 475 466 466
Actuated g/C Ratio 004 032 020 048 048 008 008 008 030 029 0.29
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 1608 355 1702 726 145 142 115 526 543 449
v/s Ratio Prot 002 0.23 c0.15 ¢0.34 0.04 ¢0.02 c0.25  0.04
v/s Ratio Perm 0.32 0.01 0.01
v/c Ratio 046  0.70 076 070 067 054 030 008 08 014 0.2
Uniform Delay, d1 744 472 60.1 323 318 704 696 685 526 417 402
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.3 1.4 9.3 13 25 4.1 1.2 03 119 0.1 0.0
Delay (s) 787 486 69.4 336 342 745 708 688 645 419 402
Level of Service E D E © © E E E E D D
Approach Delay (s) 49,5 38.3 71.0 60.2
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 159.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 7/712013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI N ul
Volume (vph) 0 982 544 73 1585 0 0 0 0 376 0 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 088 1.00 095 0.97 1.00
Frpb, ped/bikes 100 099 1.00 1.00 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 1.00 0.85
Flt Protected 100 100 095 1.00 0.95 1.00
Satd. Flow (prot) 3539 2751 1770 3539 3433 1583
Flt Permitted 100 100 095 1.00 0.95 1.00
Satd. Flow (perm) 3539 2751 1770 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1067 591 79 1723 0 0 0 0 409 0 417
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1067 591 79 1723 0 0 0 0 409 0 417
Confl. Peds. (#/hr) 3
Turn Type NA  Free Prot NA Prot Free
Protected Phases 2 1 6 4
Permitted Phases Free Free
Actuated Green, G (s) 463 872 76 579 16.3 87.2
Effective Green, g (s) 463 87.2 76 579 16.3 87.2
Actuated g/C Ratio 053 100 0.09 066 0.19 1.00
Clearance Time (S) 7.0 4.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1879 2751 1564 2349 641 1583
v/s Ratio Prot 0.30 0.04 c0.49 c0.12
v/s Ratio Perm 0.21 0.26
v/c Ratio 057 021 051 073 0.64 0.26
Uniform Delay, d1 13.7 00 380 9.6 32.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 2.9 1.2 2.1 0.4
Delay (s) 14.1 02 409 108 34.8 0.4
Level of Service B A D B © A
Approach Delay (s) 9.2 12.1 0.0 17.4
Approach LOS A B A B
Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 87.2 Sum of lost time (S) 17.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 7/712013
A AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % 44 ul ol

Volume (vph) 251 0 1179 172 0 887

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 091 1.00 0.88

Frpb, ped/bikes 1.00 1.00 096 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 5085 1524 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 5085 1524 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 273 0 1282 187 0 964

RTOR Reduction (vph) 0 0 0 95 0 0

Lane Group Flow (vph) 273 0 1282 92 0 964

Confl. Peds. (#/hr) 12 12

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 41.3 516 516 41.3

Effective Green, g (s) 41.3 516 516 41.3

Actuated g/C Ratio 0.39 049 049 0.39

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 696 2501 749 1097

v/s Ratio Prot 0.15 c0.25

v/s Ratio Perm 0.06 c0.35

v/c Ratio 0.39 051 012 0.88

Uniform Delay, d1 22.8 181 144 29.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.2 8.2

Delay (s) 23.2 185 146 37.7

Level of Service © B B D

Approach Delay (s) 232 180 37.7

Approach LOS © B D

Intersection Summary

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 104.9 Sum of lost time (S) 12.0

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 73 497 1237 299 31 743 12 211 39 42 67 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 091 097  1.00 100 1.00
Frpb, ped/bikes 100 100 098 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 092 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 79 540 1345 325 34 808 13 229 42 46 73 50
RTOR Reduction (vph) 0 0 0 62 0 1 0 0 22 0 0 0
Lane Group Flow (vph) 0 619 1345 263 34 820 0 229 66 0 73 50
Confl. Peds. (#/hr) 5 6 16
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 3.0 672 672 45 407 132 215 100 183
Effective Green, g (s) 3.0 672 672 45 407 132 215 100 183
Actuated g/C Ratio 025 054 054 004 033 011 017 008 0.15
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 850 1899 835 63 1648 361 290 141 272
v/s Ratio Prot c0.18 ¢0.38 002 0.16 c0.07 ¢0.04 0.04 0.03
v/s Ratio Perm 0.17
v/c Ratio 073 071 032 054 050 063 0.23 052 0.18
Uniform Delay, d1 432 217 162 593 340 53.7 447 553 469
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 0.2 4.4 0.2 2.7 0.4 1.3 0.3
Delay (s) 459 229 164 637 343 56.4 451 56.6 472
Level of Service D © B E © E D E D
Approach Delay (s) 28.2 354 53.2 50.1
Approach LOS © D D D
Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 125.2 Sum of lost time (S) 22.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Mililani Mauka Study 4:00 pm 6/14/2013 Left-Turn On-Ramp PM Synchro 8 Report

Austin, Tsutsumi & Assoc.

Page 4





HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 7/712013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 410
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2748
FIt Permitted 1.00
Satd. Flow (perm) 2748
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 446
RTOR Reduction (vph) 277
Lane Group Flow (vph) 169
Confl. Peds. (#/hr) 2
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 18.3
Effective Green, g (s) 18.3
Actuated g/C Ratio 0.15
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 401
v/s Ratio Prot
v/s Ratio Perm c0.06
v/c Ratio 0.42
Uniform Delay, d1 48.6
Progression Factor 1.00
Incremental Delay, d2 0.7
Delay (s) 49.3
Level of Service D

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 61 1123 11 2 607 32 117 29 1 43 29 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Frt 100 1.00 100 099 1.00 0.95

Flt Protected 095 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1762 3533 1768 5039 2018 1945

Flt Permitted 038 1.00 019 1.00 0.66 0.85

Satd. Flow (perm) 697 3533 362 5039 1392 1693

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 66 1221 12 2 660 35 127 32 1 47 32 51

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 33 0

Lane Group Flow (vph) 66 1233 0 2 692 0 0 160 0 0 97 0

Confl. Peds. (#/hr) 6 3 3 6 11 8 8 11

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 69.8  69.8 69.8  69.8 17.2 17.2

Effective Green, g (s) 69.8  69.8 69.8  69.8 17.2 17.2

Actuated g/C Ratio 0.70  0.70 0.70  0.70 0.17 0.17

Clearance Time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 486 2466 252 3517 239 291

v/s Ratio Prot c0.35 0.14

v/s Ratio Perm 0.09 0.01 c0.11 0.06

v/c Ratio 0.14 050 001 0.20 0.67 0.33

Uniform Delay, d1 5.0 7.0 4.6 5.3 38.7 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 0.1 0.1 7.6 0.9

Delay (s) 5.6 7.7 4.6 5.4 46.3 37.3

Level of Service A A A A D D

Approach Delay (s) 7.6 5.4 46.3 37.3

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 7/712013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 214 903 577 20 15 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5057 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5057 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 233 982 627 22 16 122

RTOR Reduction (vph) 0 0 3 0 0 110

Lane Group Flow (vph) 233 982 646 0 16 12

Confl. Peds. (#/hr) 6 6 1

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 122 362 19.0 5.1 5.1

Effective Green, g (s) 122 362 19.0 5.1 5.1

Actuated g/C Ratio 023 069 036 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 412 2449 1837 172 154

v/s Ratio Prot c0.13 c0.28 0.3 c0.01

v/s Ratio Perm 0.01

v/c Ratio 057 040 035 0.09 0.08

Uniform Delay, d1 17.7 34 122 215 215

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.2 0.2 0.2 0.2

Delay (s) 18.8 37 124 217 217

Level of Service B A B © ©

Approach Delay (s) 6.6 124 21.7

Approach LOS A B ©

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.3 Sum of lost time (S) 16.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 56 813 28 9 539 9 14 1 14 3 1 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.93 0.88

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1770 3519 1770 5069 1914 1823

Flt Permitted 095 1.00 095 1.00 0.82 0.97

Satd. Flow (perm) 1770 3519 1770 5069 1616 1778

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 61 884 30 10 586 10 15 1 15 3 1 40

RTOR Reduction (vph) 0 1 0 0 1 0 0 14 0 0 37 0

Lane Group Flow (vph) 61 913 0 10 595 0 0 17 0 0 7 0

Confl. Peds. (#/hr) 19 6 6 19 4 1 1 4

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 44 273 1.0 239 3.6 3.6

Effective Green, g (s) 44 273 1.0 239 3.6 3.6

Actuated g/C Ratio 009 057 0.02 050 0.08 0.08

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 2005 36 2529 121 133

v/s Ratio Prot c0.03 c0.26 001 012

v/s Ratio Perm c0.01 0.00

vic Ratio 0.38 0.46 028 0.24 0.14 0.05

Uniform Delay, d1 20.5 6.0 23.1 6.8 20.7 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.2 4.2 0.0 0.5 0.2

Delay (s) 21.9 6.1 27.3 6.9 21.2 20.7

Level of Service C A C A C C

Approach Delay (s) 7.1 7.2 21.2 20.7

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 47.9 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 7/712013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 56 620 191 6 373 28 139 19 6 28 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 0.99 0.99 0.93

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3393 1767 3495 1771 1692

Flt Permitted 095  1.00 095  1.00 0.70 0.85

Satd. Flow (perm) 1770 3393 1767 3495 1300 1472

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 61 674 208 7 405 30 151 21 7 30 11 39

RTOR Reduction (vph) 0 21 0 0 4 0 0 1 0 0 23 0

Lane Group Flow (vph) 61 861 0 7 431 0 0 178 0 0 57 0

Confl. Peds. (#/hr) 8 4 4 8 6 8 8 6

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 44 265 07 228 15.1 16.1

Effective Green, g (s) 44 265 07 228 15.1 16.1

Actuated g/C Ratio 007 045 001 0.38 0.25 0.27

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 131 1516 20 1343 331 399

v/s Ratio Prot c0.03 ¢0.25 000 012

v/s Ratio Perm c0.14 0.04

v/c Ratio 047 057 035 032 0.54 0.14

Uniform Delay, d1 263 122 291 128 19.1 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 3.8 0.2 1.7 0.2

Delay (s) 2713 128 329 130 20.8 16.5

Level of Service © B © B © B

Approach Delay (s) 13.7 13.3 20.8 16.5

Approach LOS B B © B

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.3 Sum of lost time (S) 17.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Mililani Mauka Study 4:00 pm 6/14/2013 Left-Turn On-Ramp PM Synchro 8 Report
Austin, Tsutsumi & Assoc. Page 9





AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX C
LEVEL OF SERVICE CALCULATIONS

e Alternative IlI-B AM





HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 9/25/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 50 1184 35 67 1192 465 82 86 187 511 73 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 091 100 100 095 1.00 100 0.8
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 1.00 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 5063 1770 3539 1442 1770 1863 1512 1770 1863 1557
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 54 1287 38 73 1296 505 89 93 203 555 79 74
RTOR Reduction (vph) 0 1 0 0 0 137 0 0 184 0 0 49
Lane Group Flow (vph) 54 1324 0 73 1296 368 89 93 19 555 79 25
Confl. Peds. (#/hr) 22 20 3
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 80 723 128 771 771 144 161 161 570 587 587
Effective Green, g (s) 80 723 128 771 771 144 161 161 570 587 587
Actuated g/C Ratio 005 042 007 044 044 008 009 009 033 034 034
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 81 2101 130 1566 638 146 172 139 579 627 524
v/s Ratio Prot 003 0.26 c0.04 ¢0.37 0.05 ¢0.05 c0.31  0.04
v/s Ratio Perm 0.26 0.01 0.02
v/c Ratio 067 0.63 056 083 058 061 054 013 096 013 0.05
Uniform Delay, d1 818 404 780 427 363 772 755 727 574 400 389
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 18.8 0.6 5.5 3.7 13 7.0 34 04 270 0.1 0.0
Delay (s) 1006  41.0 834 465 376 842 790 731 845 401  39.0
Level of Service F D F D D F E E F D D
Approach Delay (s) 43.3 455 77.1 74.7
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 524 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 174.2 Sum of lost time (S) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway 9/25/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI N ul
Volume (vph) 0 935 1104 300 1470 0 0 0 0 218 0 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 088 1.00 095 0.97 1.00
Frpb, ped/bikes 100 098 1.00 1.00 1.00 1.00
Flpb, ped/bikes 100 100 1.00 1.00 1.00 1.00
Frt 100 085 1.00 1.00 1.00 0.85
Flt Protected 100 100 095 1.00 0.95 1.00
Satd. Flow (prot) 3539 2741 1770 3539 3433 1583
Flt Permitted 100 100 095 1.00 0.95 1.00
Satd. Flow (perm) 3539 2741 1770 3539 3433 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1016 1200 326 1598 0 0 0 0 237 0 266
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1016 1200 326 1598 0 0 0 0 237 0 266
Confl. Peds. (#/hr) 15
Turn Type NA  Free Prot NA Prot Free
Protected Phases 2 1 6 4
Permitted Phases Free Free
Actuated Green, G (s) 3.2 790 203 555 10.5 79.0
Effective Green, g (s) 312 790 203 555 10.5 79.0
Actuated g/C Ratio 039 100 026 070 0.13 1.00
Clearance Time (S) 7.0 4.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1397 2741 454 2486 456 1583
v/s Ratio Prot c0.29 c0.18 045 0.07
v/s Ratio Perm c0.44 0.17
v/c Ratio 073 044 072 064 0.52 0.17
Uniform Delay, d1 20.3 00 267 6.4 31.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.5 5.4 0.6 1.0 0.2
Delay (s) 22.2 05 321 6.9 329 0.2
Level of Service © A © A © A
Approach Delay (s) 10.5 11.2 0.0 15.6
Approach LOS B B A B
Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 79.0 Sum of lost time (S) 17.0
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 10/11/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il 'l ol

Volume (vph) 237 0 3686 425 0 391

Ideal Flow (vphpl) 1900 1900 1750 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 *0.61  1.00 0.88

Frpb, ped/bikes 1.00 1.00 095 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 4186 1498 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 4186 1498 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 258 0 4007 462 0 425

RTOR Reduction (vph) 0 0 0 54 0 0

Lane Group Flow (vph) 258 0 4007 408 0 425

Confl. Peds. (#/hr) 15

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 315 1165 116.5 315

Effective Green, g (s) 315 1165 116.5 315

Actuated g/C Ratio 0.20 073 073 0.20

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 348 3047 1090 548

v/s Ratio Prot 0.15 c0.96

v/s Ratio Perm 0.27 c0.15

v/c Ratio 0.74 132 037 0.78

Uniform Delay, d1 60.4 21.8 8.1 60.9

Progression Factor 1.00 1.39 0.24 1.00

Incremental Delay, d2 8.3 142.0 0.1 6.8

Delay (s) 68.7 172.2 2.0 67.7

Level of Service E F A E

Approach Delay (s) 68.7 154.6 67.7

Approach LOS E F E

Intersection Summary

HCM 2000 Control Delay 143.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.20

Actuated Cycle Length (s) 160.0 Sum of lost time (S) 12.0

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 10/11/2013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 54 286 702 93 29 3023 22 312 74 23 40 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1850 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 1.00 100 *0.95 097  1.00 100 1.00
Frpb, ped/bikes 100 100 099 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 096 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1562 1770 5163 3433 1775 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1562 1770 5163 3433 1775 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 59 311 763 101 32 3286 24 339 80 25 43 50
RTOR Reduction (vph) 0 0 0 55 0 1 0 0 7 0 0 0
Lane Group Flow (vph) 0 370 763 46 32 3309 0 339 98 0 43 50
Confl. Peds. (#/hr) 1 6 30
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 211 724 724 64 577 202 518 74 39.0
Effective Green, g (s) 211 724 724 6.4 577 202 518 74 39.0
Actuated g/C Ratio 013 045 045 004 036 013 032 005 0.24
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 452 1601 706 70 1861 433 574 81 454
v/s Ratio Prot c0.11 022 0.02 c0.64 c0.10  0.05 002 0.03
v/s Ratio Perm 0.03
v/c Ratio 082 048 006 046 178 078  0.17 053 011
Uniform Delay, d1 676 306 247 751 511 67.8 387 746 470
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.2 1.7 3524 8.3 0.1 3.3 0.1
Delay (s) 781 316 249 768 4036 76.1 389 779 471
Level of Service E © © E F E D E D
Approach Delay (s) 45.0 4004 67.3 88.7
Approach LOS D F E F
Intersection Summary
HCM 2000 Control Delay 2514 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 160.0 Sum of lost time (S) 22.0
Intersection Capacity Utilization 126.7% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 10/11/2013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F

Approach Delay (s)
Approach LOS

Intersection Summary

Mililani Mauka Study 7:00 am 1/14/2013 Existing AM Peak Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 9/25/2013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 830
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2750
FIt Permitted 1.00
Satd. Flow (perm) 2750
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 902
RTOR Reduction (vph) 240
Lane Group Flow (vph) 662
Confl. Peds. (#/hr) 1
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 39.0
Effective Green, g (s) 39.0
Actuated g/C Ratio 0.24
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 670
v/s Ratio Prot
v/s Ratio Perm c0.24
v/c Ratio 0.99
Uniform Delay, d1 60.3
Progression Factor 1.00
Incremental Delay, d2 31.3
Delay (s) 915
Level of Service F

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 27 684 88 4 1228 132 207 89 5 80 41 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 1.00 0.99 100 098 1.00 0.96

Flpb, ped/bikes 098  1.00 099 1.00 0.97 1.00

Frt 100 098 100 099 1.00 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1743 3458 1755 4928 1981 1867

Flt Permitted 0.13  1.00 029 1.00 0.61 0.80

Satd. Flow (perm) 238 3458 537 4928 1242 1525

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 29 743 96 4 1335 143 225 97 5 87 45 123

RTOR Reduction (vph) 0 8 0 0 11 0 0 1 0 0 8 0

Lane Group Flow (vph) 29 831 0 4 1467 0 0 326 0 0 247 0

Confl. Peds. (#/hr) 78 16 16 78 83 19 19 83

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.4 554 55.4 554 31.6 31.6

Effective Green, g (s) 554 554 554 554 31.6 31.6

Actuated g/C Ratio 055 0.55 055 0.55 0.32 0.32

Clearance Time () 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 131 1915 297 2730 392 481

v/s Ratio Prot 0.24 c0.30

v/s Ratio Perm 0.12 0.01 c0.26 0.16

vic Ratio 022 043 001 054 0.83 0.51

Uniform Delay, d1 113 131 100 142 317 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.7 0.1 0.8 14.6 1.2

Delay (s) 152 138 101 149 46.3 29.2

Level of Service B B B B D C

Approach Delay (s) 13.9 14.9 46.3 29.2

Approach LOS B B D C

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 9/25/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 86 687 1197 50 39 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5050 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5050 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 93 747 1301 54 42 164

RTOR Reduction (vph) 0 0 2 0 0 148

Lane Group Flow (vph) 93 747 1353 0 42 16

Confl. Peds. (#/hr) 20 20

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 75 593 468 7.8 7.8

Effective Green, g (s) 75 593 468 7.8 7.8

Actuated g/C Ratio 010 076 0.60 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 169 2687 3026 176 158

v/s Ratio Prot c0.05 021 c0.27 c0.02

v/s Ratio Perm 0.01

v/c Ratio 055 028 045 024  0.10

Uniform Delay, d1 33.7 29 8.6 324 320

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.1 0.2 0.7 0.3

Delay (s) 35.9 3.0 8.8 331 323

Level of Service D A A © ©

Approach Delay (s) 6.6 8.8 324

Approach LOS A A ©

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 78.1 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 18 685 13 15 1132 10 53 4 29 11 2 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.95 0.89

Flt Protected 095 1.00 095 1.00 0.97 0.99

Satd. Flow (prot) 1770 3527 1770 5077 1943 1844

Flt Permitted 095 1.00 095 1.00 0.78 0.95

Satd. Flow (perm) 1770 3527 1770 5077 1572 1758

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 20 745 14 16 1230 11 58 4 32 12 2 61

RTOR Reduction (vph) 0 1 0 0 0 0 0 27 0 0 55 0

Lane Group Flow (vph) 20 758 0 16 1241 0 0 67 0 0 20 0

Confl. Peds. (#/hr) 6 11 11 6 1 4 4 1

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 31 714 30 713 9.6 9.6

Effective Green, g (s) 31 714 30 713 9.6 9.6

Actuated g/C Ratio 003 071 003 071 0.10 0.10

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 54 2518 53 3619 150 168

v/s Ratio Prot c0.01 0.22 0.01 c0.24

v/s Ratio Perm c0.04 0.01

vic Ratio 037 0.30 030 034 0.45 0.12

Uniform Delay, d1 475 5.2 475 55 427 41.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 3.2 0.3 2.1 0.3

Delay (s) 51.7 5.5 50.7 5.7 44.8 41.6

Level of Service D A D A D D

Approach Delay (s) 6.7 6.3 44.8 41.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 16.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 21 352 355 23 776 70 319 87 26 93 51 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 092 100 0.99 0.99 0.97

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3227 1770 3488 1777 1746

Flt Permitted 095  1.00 095  1.00 0.66 0.72

Satd. Flow (perm) 1770 3227 1770 3488 1220 1291

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 23 383 386 25 843 76 347 95 28 101 55 52

RTOR Reduction (vph) 0 148 0 0 6 0 0 1 0 0 7 0

Lane Group Flow (vph) 23 621 0 25 913 0 0 469 0 0 201 0

Confl. Peds. (#/hr) 3 4 4 3 3 14 14 3

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 23 301 24 302 30.9 31.9

Effective Green, g (s) 23 301 24 302 30.9 31.9

Actuated g/C Ratio 003 037 003 0.38 0.38 0.40

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 50 1208 52 1310 468 512

v/s Ratio Prot 001 019 c0.01 c0.26

v/s Ratio Perm c0.38 0.16

v/c Ratio 046 051 048  0.70 1.00 0.39

Uniform Delay, d1 384 195 384 212 24.8 17.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.5 2.5 1.8 42.0 0.5

Delay (s) 409 200 409 230 66.8 17.8

Level of Service D B D © E B

Approach Delay (s) 20.6 235 66.8 17.8

Approach LOS © © E B

Intersection Summary

HCM 2000 Control Delay 30.5 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 80.4 Sum of lost time (S) 17.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

1: Kuahelani Ave. & Meheula Parkway 9/25/2013
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI &S LI ul % 4 ul % 4 ul
Volume (vph) 33 903 145 248 1091 621 73 39 113 409 71 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 091 100 095 100 100 100 100 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 100 095 100 100 095 1.00 100 097
Flpb, ped/bikes 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Frt 100 098 100 100 08 100 100 085 1.00 100 0.5
Flt Protected 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Flt Permitted 095  1.00 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (perm) 1770 4957 1770 3539 1510 1770 1863 1509 1770 1863 1539
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 36 982 158 270 1186 675 79 42 123 445 77 27
RTOR Reduction (vph) 0 11 0 0 0 187 0 0 114 0 0 19
Lane Group Flow (vph) 36 1129 0 270 1186 488 79 42 9 445 77 8
Confl. Peds. (#/hr) 4 9 23 11
Turn Type Prot NA Prot NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 71 518 321 768 768 131 122 122 475 466 466
Effective Green, g (s) 71 518 321 768 768 131 122 122 475 466 466
Actuated g/C Ratio 004 032 020 048 048 008 008 008 030 029 0.29
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 1608 355 1702 726 145 142 115 526 543 449
v/s Ratio Prot 002 0.23 c0.15 ¢0.34 0.04 ¢0.02 c0.25  0.04
v/s Ratio Perm 0.32 0.01 0.01
v/c Ratio 046  0.70 076 070 067 054 030 008 08 014 0.2
Uniform Delay, d1 744 472 60.1 323 318 704 696 685 526 417 402
Progression Factor 100 1.00 100 100 100 100 100 100 1.00 100 1.00
Incremental Delay, d2 4.3 1.4 9.3 13 25 4.1 1.2 03 119 0.1 0.0
Delay (s) 787 486 69.4 336 342 745 708 688 645 419 402
Level of Service E D E © © E E E E D D
Approach Delay (s) 49,5 38.3 71.0 60.2
Approach LOS D D E E
Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 159.6 Sum of lost time (S) 16.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

9/25/2013

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI N ul
Volume (vph) 0 982 544 73 1585 0 0 0 0 376 0 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 7.0 4.0 4.0 7.0 6.0 4.0
Lane Util. Factor 095 088 100 095 0.97 1.00
Frpb, ped/bikes 100 099 100 1.00 1.00 1.00
Flpb, ped/bikes 100 100 100 1.00 1.00 1.00
Frt 100 085 100 1.00 1.00 0.85
Flt Protected 100 100 095 100 0.95 1.00
Satd. Flow (prot) 3539 2751 1770 3539 3433 1583
FIt Permitted 100 100 095 100 0.95 1.00
Satd. Flow (perm) 3539 2751 1770 3539 3433 1583
Peak-hour factor, PHF 092 09 092 09 09 092 09 092 092 092 092 09
Adj. Flow (vph) 0 1067 501 79 1723 0 0 0 0 409 0 417
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1067 501 79 1723 0 0 0 0 409 0 417
Confl. Peds. (#/hr) 3
Turn Type NA  Free Prot NA Prot Free
Protected Phases 2 1 6 4
Permitted Phases Free Free
Actuated Green, G (s) 463 872 76 579 16.3 87.2
Effective Green, g (s) 463 87.2 76 579 16.3 87.2
Actuated g/C Ratio 053 100 009 0.66 0.19 1.00
Clearance Time (S) 7.0 4.0 7.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1879 2751 154 2349 641 1583
v/s Ratio Prot 0.30 0.04 c0.49 c0.12
v/s Ratio Perm 0.21 0.26
v/c Ratio 057 021 051 073 0.64 0.26
Uniform Delay, d1 13.7 00 380 9.6 32.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.2 2.9 1.2 2.1 0.4
Delay (s) 14.1 02 409 1038 34.8 04
Level of Service B A D B © A
Approach Delay (s) 9.2 12.1 0.0 17.4
Approach LOS A B A B
Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 87.2 Sum of lost time (S) 17.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Meheula Parkway & Town NB Off-Ramp 9/25/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations % Il 'l ol

Volume (vph) 251 0 1179 172 0 887

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 086  1.00 0.88

Frpb, ped/bikes 1.00 1.00 096 1.00

Flpb, ped/bikes 1.00 100 1.00 1.00

Frt 1.00 100 085 0.85

Flt Protected 0.95 100 1.00 1.00

Satd. Flow (prot) 1770 6408 1525 2787

Flt Permitted 0.95 100 1.00 1.00

Satd. Flow (perm) 1770 6408 1525 2787

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 273 0 1282 187 0 964

RTOR Reduction (vph) 0 0 0 97 0 0

Lane Group Flow (vph) 273 0 1282 90 0 964

Confl. Peds. (#/hr) 12 12

Turn Type Prot NA  Perm custom

Protected Phases 3 2

Permitted Phases 2 3

Actuated Green, G (s) 40.7 489 489 40.7

Effective Green, g (s) 40.7 489 489 40.7

Actuated g/C Ratio 0.40 048 048 0.40

Clearance Time (S) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 5.0 5.0 3.0

Lane Grp Cap (vph) 709 3084 733 1116

v/s Ratio Prot 0.15 c0.20

v/s Ratio Perm 0.06 c0.35

v/c Ratio 0.39 042 012 0.86

Uniform Delay, d1 21.6 171 145 27.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 0.2 7.1

Delay (s) 21.9 173 147 35.0

Level of Service © B B D

Approach Delay (s) 219 169 35.0

Approach LOS © B D

Intersection Summary

HCM 2000 Control Delay 23.9 HCM 2000 Level of Service ©

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 101.6 Sum of lost time (S) 12.0

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 9/25/2013
3 A a0y ¢ ANt A MY
Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations 44 'l LI &S N Ts % 4
Volume (vph) 73 497 1237 299 31 743 12 211 39 42 67 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Lane Util. Factor 097 095 100 100 091 097  1.00 100 1.00
Frpb, ped/bikes 100 100 098 100 1.00 1.00 0.99 100 1.00
Flpb, ped/bikes 100 100 1.00 100 1.00 100 1.00 100 1.00
Frt 100 100 08 100 1.00 100 092 100 1.00
Flt Protected 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (prot) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Flt Permitted 095 100 1.00 095 1.00 095  1.00 095  1.00
Satd. Flow (perm) 3433 3539 1556 1770 5072 3433 1692 1770 1863
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 79 540 1345 325 34 808 13 229 42 46 73 50
RTOR Reduction (vph) 0 0 0 62 0 1 0 0 22 0 0 0
Lane Group Flow (vph) 0 619 1345 263 34 820 0 229 66 0 73 50
Confl. Peds. (#/hr) 5 6 16
Turn Type Prot Prot NA  Perm Prot NA Prot NA Prot NA
Protected Phases 1 1 6 5 2 7 4 3 8
Permitted Phases 6
Actuated Green, G (s) 3.0 672 672 45 407 132 215 100 183
Effective Green, g (s) 3.0 672 672 45 407 132 215 100 183
Actuated g/C Ratio 025 054 054 004 033 011 017 008 0.15
Clearance Time (S) 5.0 6.0 6.0 5.0 6.0 5.0 6.0 5.0 6.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Lane Grp Cap (vph) 850 1899 835 63 1648 361 290 141 272
v/s Ratio Prot c0.18 ¢0.38 002 0.16 c0.07 ¢0.04 0.04 0.03
v/s Ratio Perm 0.17
v/c Ratio 073 071 032 054 050 063 0.23 052 0.18
Uniform Delay, d1 432 217 162 593 340 53.7 447 553 469
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 1.2 0.2 4.4 0.2 2.7 0.4 1.3 0.3
Delay (s) 459 229 164 637 343 56.4 451 56.6 472
Level of Service D © B E © E D E D
Approach Delay (s) 28.2 354 53.2 50.1
Approach LOS © D D D
Intersection Summary
HCM 2000 Control Delay 34.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 125.2 Sum of lost time (S) 22.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Ainamakua Drive & Meheula Parkway 9/25/2013
<
Movement SBR
LanefEonfigurations ol
Volume (vph) 410
Ideal Flow (vphpl) 1900
Total Lost time (S) 6.0
Lane Util. Factor 0.88
Frpb, ped/bikes 0.99
Flpb, ped/bikes 1.00
Frt 0.85
Flt Protected 1.00
Satd. Flow (prot) 2748
FIt Permitted 1.00
Satd. Flow (perm) 2748
Peak-hour factor, PHF 0.92
Adj. Flow (vph) 446
RTOR Reduction (vph) 277
Lane Group Flow (vph) 169
Confl. Peds. (#/hr) 2
Turn Type Perm
Protected Phases
Permitted Phases 8
Actuated Green, G (s) 18.3
Effective Green, g (s) 18.3
Actuated g/C Ratio 0.15
Clearance Time (S) 6.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 401
v/s Ratio Prot
v/s Ratio Perm c0.06
v/c Ratio 0.42
Uniform Delay, d1 48.6
Progression Factor 1.00
Incremental Delay, d2 0.7
Delay (s) 49.3
Level of Service D

Approach Delay (s)
Approach LOS

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: Makaikai St. & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 61 1123 11 2 607 32 117 29 1 43 29 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 0.99 1.00

Frt 100 1.00 100 099 1.00 0.95

Flt Protected 095 1.00 095 1.00 0.96 0.98

Satd. Flow (prot) 1762 3533 1768 5039 2018 1945

Flt Permitted 038 1.00 019 1.00 0.66 0.85

Satd. Flow (perm) 697 3533 362 5039 1392 1693

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 66 1221 12 2 660 35 127 32 1 47 32 51

RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 33 0

Lane Group Flow (vph) 66 1233 0 2 692 0 0 160 0 0 97 0

Confl. Peds. (#/hr) 6 3 3 6 11 8 8 11

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 69.8  69.8 69.8  69.8 17.2 17.2

Effective Green, g (s) 69.8  69.8 69.8  69.8 17.2 17.2

Actuated g/C Ratio 0.70  0.70 0.70  0.70 0.17 0.17

Clearance Time (S) 7.0 7.0 7.0 7.0 6.0 6.0

Vehicle Extension (s) 5.0 5.0 5.0 5.0 4.0 4.0

Lane Grp Cap (vph) 486 2466 252 3517 239 291

v/s Ratio Prot c0.35 0.14

v/s Ratio Perm 0.09 0.01 c0.11 0.06

v/c Ratio 0.14 050 001 0.20 0.67 0.33

Uniform Delay, d1 5.0 7.0 4.6 5.3 38.7 36.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 0.1 0.1 7.6 0.9

Delay (s) 5.6 7.7 4.6 5.4 46.3 37.3

Level of Service A A A A D D

Approach Delay (s) 7.6 5.4 46.3 37.3

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (S) 13.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Meheula Parkway & Koolani Drive 9/25/2013
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations %M M % ul

Volume (vph) 214 903 577 20 15 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 095 091 100 1.00

Frpb, ped/bikes 100 100 1.00 100 1.00

Flpb, ped/bikes 100 100 1.00 100 1.00

Frt 100 100 0.99 100 085

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 3539 5057 1770 1583

Flt Permitted 095 1.00 1.00 095  1.00

Satd. Flow (perm) 1770 3539 5057 1770 1583

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 233 982 627 22 16 122

RTOR Reduction (vph) 0 0 3 0 0 110

Lane Group Flow (vph) 233 982 646 0 16 12

Confl. Peds. (#/hr) 6 6 1

Turn Type Prot NA NA NA  Perm

Protected Phases 1 6 2 4

Permitted Phases 4

Actuated Green, G (s) 122 362 19.0 5.1 5.1

Effective Green, g (s) 122 362 19.0 5.1 5.1

Actuated g/C Ratio 023 069 036 0.10 0.10

Clearance Time (S) 5.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 2.0 5.0 5.0 3.0 3.0

Lane Grp Cap (vph) 412 2449 1837 172 154

v/s Ratio Prot c0.13 c0.28 0.3 c0.01

v/s Ratio Perm 0.01

v/c Ratio 057 040 035 0.09 0.08

Uniform Delay, d1 17.7 34 122 215 215

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.2 0.2 0.2 0.2

Delay (s) 18.8 37 124 217 217

Level of Service B A B © ©

Approach Delay (s) 6.6 124 21.7

Approach LOS A B ©

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.3 Sum of lost time (S) 16.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7. Kaapeha Street & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI &S s s

Volume (vph) 56 813 28 9 539 9 14 1 14 3 1 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 16 12

Total Lost time (S) 5.0 6.0 5.0 6.0 5.0 5.0

Lane Util. Factor 100 095 100 091 1.00 1.00

Frpb, ped/bikes 100 1.00 100 1.00 0.99 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.93 0.88

Flt Protected 095 1.00 095 1.00 0.98 1.00

Satd. Flow (prot) 1770 3519 1770 5069 1914 1823

Flt Permitted 095 1.00 095 1.00 0.82 0.97

Satd. Flow (perm) 1770 3519 1770 5069 1616 1778

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 61 884 30 10 586 10 15 1 15 3 1 40

RTOR Reduction (vph) 0 1 0 0 1 0 0 14 0 0 37 0

Lane Group Flow (vph) 61 913 0 10 595 0 0 17 0 0 7 0

Confl. Peds. (#/hr) 19 6 6 19 4 1 1 4

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 4

Permitted Phases 4 4

Actuated Green, G (s) 44 273 1.0 239 3.6 3.6

Effective Green, g (s) 44 273 1.0 239 3.6 3.6

Actuated g/C Ratio 009 057 0.02 050 0.08 0.08

Clearance Time () 5.0 6.0 5.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 2005 36 2529 121 133

v/s Ratio Prot c0.03 c0.26 001 012

v/s Ratio Perm c0.01 0.00

vic Ratio 0.38 0.46 028 0.24 0.14 0.05

Uniform Delay, d1 20.5 6.0 23.1 6.8 20.7 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15 0.2 4.2 0.0 0.5 0.2

Delay (s) 21.9 6.1 27.3 6.9 21.2 20.7

Level of Service C A C A C C

Approach Delay (s) 7.1 7.2 21.2 20.7

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 47.9 Sum of lost time (S) 16.0

Intersection Capacity Utilization 47.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: Lehiwa Drive & Meheula Parkway 9/25/2013
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 56 620 191 6 373 28 139 19 6 28 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Lane Util. Factor 100 095 100 095 1.00 1.00

Frpb, ped/bikes 100 0.99 1.00 1.00 1.00 0.99

Flpb, ped/bikes 100 1.00 100 1.00 1.00 1.00

Frt 100 096 100 0.99 0.99 0.93

Flt Protected 095  1.00 095  1.00 0.96 0.98

Satd. Flow (prot) 1770 3393 1767 3495 1771 1692

Flt Permitted 095  1.00 095  1.00 0.70 0.85

Satd. Flow (perm) 1770 3393 1767 3495 1300 1472

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 61 674 208 7 405 30 151 21 7 30 11 39

RTOR Reduction (vph) 0 21 0 0 4 0 0 1 0 0 23 0

Lane Group Flow (vph) 61 861 0 7 431 0 0 178 0 0 57 0

Confl. Peds. (#/hr) 8 4 4 8 6 8 8 6

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 4 8

Actuated Green, G (s) 44 265 07 228 15.1 16.1

Effective Green, g (s) 44 265 07 228 15.1 16.1

Actuated g/C Ratio 007 045 001 0.38 0.25 0.27

Clearance Time (S) 5.0 6.0 5.0 6.0 6.0 5.0

Vehicle Extension (s) 2.0 4.0 2.0 4.0 3.0 3.0

Lane Grp Cap (vph) 131 1516 20 1343 331 399

v/s Ratio Prot c0.03 ¢0.25 000 012

v/s Ratio Perm c0.14 0.04

v/c Ratio 047 057 035 032 0.54 0.14

Uniform Delay, d1 263 122 291 128 19.1 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 3.8 0.2 1.7 0.2

Delay (s) 2713 128 329 130 20.8 16.5

Level of Service © B © B © B

Approach Delay (s) 13.7 13.3 20.8 16.5

Approach LOS B B © B

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 59.3 Sum of lost time (S) 17.0

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 256 403 419 402 300 631 637 225 185 154 186 375
Average Queue (ft) 52 259 268 263 103 371 390 94 76 86 77 359
95th Queue (ft) 152 378 387 373 261 550 575 184 145 151 142 422
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 0 11 0 22 0 63
Queuing Penalty (veh) 0 5 0 15 0 89
Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB

Directions Served T R

Maximum Queue (ft) 1081 150

Average Queue (ft) 614 31

95th Queue (ft) 1148 105

Link Distance (ft) 1291

Upstream Blk Time (%) 3

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 5 0

Queuing Penalty (veh) 28 1

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB SB SB

Directions Served T T R T T L L

Maximum Queue (ft) 224 191 16 170 177 115 99

Average Queue (ft) 100 82 1 101 108 64 51

95th Queue (ft) 194 167 11 167 172 102 88

Link Distance (ft) 1925 1925 1925 163 163 696 696

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 2 4

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB WB WB WB WB NB SB SB

Directions Served L T T T T R R R R

Maximum Queue (ft) 335 8 340 850 912 619 78 375 321

Average Queue (ft) 164 0 258 448 535 38 25 240 93

95th Queue (ft) 280 6 398 777 865 287 71 363 278

Link Distance (ft) 680 830 830 830 1560 720 720

Upstream Blk Time (%) 0 1 0

Queuing Penalty (veh) 2 7 0

Storage Bay Dist (ft) 500 100

Storage Blk Time (%) 23 21

Queuing Penalty (veh) 175 163

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 266 271 322 330 60 199 1458 1466 1472 224 254 166
Average Queue (ft) 144 154 180 191 27 58 1388 1394 1385 127 152 55
95th Queue (ft) 229 237 281 291 54 176 1577 1583 1589 206 232 121
Link Distance (ft) 830 830 830 1426 1426 1426 798 798
Upstream Blk Time (%) 21 21 18

Queuing Penalty (veh) 108 108 95

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 0 0 0 1 69 1 3

Queuing Penalty (veh) 1 1 2 4 20 1 5
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 105 524 785 772

Average Queue (ft) 42 292 655 618

95th Queue (ft) 88 876 945 940

Link Distance (ft) 784 784 784

Upstream Blk Time (%) 14 31 20

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 170 350 362 157 822 840 840 405 320
Average Queue (ft) 32 173 183 9 479 496 497 204 151
95th Queue (ft) 107 329 345 71 978 988 997 381 337
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%) 5 6 8

Queuing Penalty (veh) 23 27 35

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 17 64

Queuing Penalty (veh) 1 5 3

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 148 182 231 378 402 404 77 193

Average Queue (ft) 61 49 66 148 166 170 30 73

95th Queue (ft) 121 139 173 469 490 494 66 172

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%) 2 2 3

Queuing Penalty (veh) 7 7 12

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 48 230 286 92 248 271 275 127 102
Average Queue (ft) 15 44 65 18 76 91 91 55 39
95th Queue (ft) 44 145 197 62 229 255 259 109 81
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 0 7

Queuing Penalty (veh) 0 1 1
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 61 249 338 113 272 281 648 190
Average Queue (ft) 21 81 139 24 134 154 363 92
95th Queue (ft) 53 178 273 75 223 244 787 164
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 13

Queuing Penalty (veh) 0 3

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB

Directions Served T T T R

Maximum Queue (ft) 72 122 93 105

Average Queue (ft) 5 41 36 28

95th Queue (ft) 36 98 82 81

Link Distance (ft) 293 293 293 1846

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: H-2 Freeway & Town SB Off-Ramp

Movement NB NB NB SB SB

Directions Served T T T T TR

Maximum Queue (ft) 16 61 27 165 203

Average Queue (ft) 1 4 1 10 67

95th Queue (ft) 11 29 11 77 155

Link Distance (ft) 594 594 594 3231 3231

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak

7/7/2013

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp

Movement WB

WB

WB

Directions Served T
Maximum Queue (ft) 76
Average Queue (ft) 10
95th Queue (ft) 46
Link Distance (ft) 680
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp

T
114
19
73
680

R
461
15
187
680

Movement EB

EB

SB

SB

SB

Directions Served R
Maximum Queue (ft) 235
Average Queue (ft) 112
95th Queue (ft) 225
Link Distance (ft) 1319
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

R
231
92
227
1319

T
66
5
48
450

T
101
11
71
450

T
98
22
89

450

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Mililani Mauka Study
Austin, Tsutsumi & Assoc.

SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak

7/7/2013

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB

SB

Directions Served R
Maximum Queue (ft) 77
Average Queue (ft) 8
95th Queue (ft) 45
Link Distance (ft) 257
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

T
8
0
2
569

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary

Network wide Queuing Penalty: 961

Mililani Mauka Study
Austin, Tsutsumi & Assoc.

SimTraffic Report
Page 6





Arterial Level of Service

Existing AM Peak 7/17/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 40.5 76.6 0.3 15
Town SB On-Ramp 2 11.6 54.0 0.4 25
Mauka SB On-Ramp 29 1.2 6.5 0.1 39
Mauka NB Off-Ramp 3 1.3 21.2 0.1 25
Ainamakua Drive 4 21.7 48.2 0.2 13
Makaikai St. 5 24.8 58.3 0.3 18
Koolani Drive 6 7.2 29.6 0.2 23
Kaapeha Street 7 6.4 26.1 0.2 23
Lehiwa Drive 8 14.2 40.2 0.2 19
Total 135.0 360.6 19 19
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 16.0 59.3 0.4 22
Kaapeha Street 7 14.1 39.5 0.2 20
Koolani Drive 6 335 52.5 0.2 11
Makaikai St. 5 125.9 1524 0.2 5
Ainamakua Drive 4 309.9 470.4 0.3 3
Town NB Off-Ramp 3 30.9 514 0.2 12
Mauka SB On-Ramp 29 2.6 20.0 0.1 27
Town SB Off-Ramp 2 5.6 13.9 0.1 18
Kuahelani Ave. 1 45.8 90.2 0.4 15
Total 584.3 949.5 2.0 9
Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

» Existing PM





Queuing and Blocking Report
Existing PM Peak 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 119 350 347 360 300 418 702 243 163 102 118 374
Average Queue (ft) 31 208 211 209 181 228 247 101 67 38 47 285
95th Queue (ft) 83 314 319 325 303 385 503 201 131 87 89 407
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 5 4 6 0 50
Queuing Penalty (veh) 2 22 16 0 48

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 527 117
Average Queue (ft) 136 13
95th Queue (ft) 413 68
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 1
Queuing Penalty (veh) 4

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB SB SB
Directions Served T T R T T L L
Maximum Queue (ft) 255 226 7 177 172 138 132
Average Queue (ft) 112 94 0 87 102 80 67
95th Queue (ft) 221 189 5 166 178 118 108
Link Distance (ft) 1925 1925 1925 163 163 696 696
Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 4 6

Storage Bay Dist (ft)

Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Existing PM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB WB NB NB SB SB
Directions Served L T T T T T R R R R R
Maximum Queue (ft) 224 36 26 268 300 272 22 128 20 224 196

Average Queue (ft) 102 2 1 105 127 115 1 59 1 88 42

95th Queue (ft) 191 18 12 222 250 226 16 107 14 219 153

Link Distance (ft) 680 680 830 830 830 1560 1560 720 720
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 100

Storage Blk Time (%) 8 10

Queuing Penalty (veh) 30 40

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 364 429 599 530 228 199 297 273 249 154 168 124
Average Queue (ft) 246 171 232 214 52 49 176 162 132 65 84 47
95th Queue (ft) 377 411 499 446 194 139 267 252 220 129 151 97
Link Distance (ft) 830 830 830 1429 1429 1429 798 798
Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 6 3

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 16 4 0 0 32 0 0

Queuing Penalty (veh) 96 26 3 1 10 0 0
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 125 131 167 95

Average Queue (ft) 55 40 53 4

95th Queue (ft) 104 90 126 39

Link Distance (ft) 192 192 192

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Queuing and Blocking Report

Existing PM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 160 360 377 15 153 144 150 182 131
Average Queue (ft) 30 121 125 0 49 60 63 86 61
95th Queue (ft) 92 288 289 6 110 120 126 152 114
Link Distance (ft) 1429 1429 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 11 2

Queuing Penalty (veh) 1 7 0

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 186 126 156 103 110 110 34 77

Average Queue (ft) 79 31 43 43 44 44 11 36

95th Queue (ft) 147 93 121 83 89 91 34 60

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 82 176 192 29 93 108 103 60 62
Average Queue (ft) 28 36 49 7 35 39 29 18 24
95th Queue (ft) 60 107 133 26 74 87 73 46 50
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 0

Queuing Penalty (veh) 0 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Queuing and Blocking Report

Existing PM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 100 204 227 31 105 124 166 98
Average Queue (ft) 33 71 99 5 55 55 73 34
95th Queue (ft) 72 153 193 23 92 96 131 71
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 15: Ainamakua Drive

Movement NB SB

Directions Served L T

Maximum Queue (ft) 193 4

Average Queue (ft) 119 0

95th Queue (ft) 199 3

Link Distance (ft) 192 484

Upstream Blk Time (%) 0

Queuing Penalty (veh) 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB WB WB WB
Directions Served T T T T T T R
Maximum Queue (ft) 80 107 74 1854 1887 1894 1897

Average Queue (ft) 6 30 16 776 1861 1865 1865

95th Queue (ft) 45 86 54 2200 1880 1881 1882

Link Distance (ft) 293 293 293 1846 1846 1846 1846
Upstream Blk Time (%) 1 40 92 100

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Existing PM Peak 7/712013
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement SB SB

Directions Served T TR

Maximum Queue (ft) 3280 3291

Average Queue (ft) 3157 3221

95th Queue (ft) 3586 3465

Link Distance (ft) 3230 3230

Upstream Blk Time (%) 38 48

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB

Directions Served T T R

Maximum Queue (ft) 205 191 12

Average Queue (ft) 19 24 0

95th Queue (ft) 104 100 9

Link Distance (ft) 680 680 680

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB NB SB SB
Directions Served R R T T T
Maximum Queue (ft) 146 147 11 118 142
Average Queue (ft) 72 61 0 6 14
95th Queue (ft) 130 134 8 50 70
Link Distance (ft) 1319 1319 293 450 450
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Queuing and Blocking Report
Existing PM Peak 71712013

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB NB
Directions Served R TR
Maximum Queue (ft) 44 11
Average Queue (ft) 2 0
95th Queue (ft) 21 8
Link Distance (ft) 257 450

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

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement WB
Directions Served R
Maximum Queue (ft) 284
Average Queue (ft) 124
95th Queue (ft) 236
Link Distance (ft) 618

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

Network Summary
Network wide Queuing Penalty: 324

Mililani Mauka Study SimTraffic Report
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Arterial Level of Service

Existing PM Peak 10/14/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Kuahelani Ave. 1 40.8 76.7 0.3 15
Town SB On-Ramp 2 12.1 54.7 0.4 25
Mauka SB On-Ramp 29 14 6.7 0.1 38
Mauka NB Off-Ramp 3 2.2 22.1 0.1 24
Ainamakua Drive 4 215 41.7 0.2 15
Makaikai St. 5 14.4 475 0.3 22
Koolani Drive 6 4.6 26.6 0.2 26
Kaapeha Street 7 5.4 25.0 0.2 23
Lehiwa Drive 8 10.0 35.1 0.2 22
Total 1124 336.1 1.9 21
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 10.1 53.2 0.4 25
Kaapeha Street 7 6.1 317 0.2 24
Koolani Drive 6 6.8 25.8 0.2 23
Makaikai St. 5 9.4 31.8 0.2 21
Ainamakua Drive 4 38.1 70.9 0.3 15
Town NB Off-Ramp 3 17.7 38.7 0.2 16
Mauka SB On-Ramp 29 45 215 0.1 24
Town SB Off-Ramp 2 5.9 14.3 0.1 18
Kuahelani Ave. 1 33.7 77.9 0.4 18
Total 132.2 365.9 2.0 20
Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.

Page 1





AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative | AM





Queuing and Blocking Report
Existing AM Peak 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 260 438 458 438 300 580 605 292 173 189 200 375
Average Queue (ft) 56 254 258 257 117 352 374 106 81 78 81 351
95th Queue (ft) 146 379 388 382 284 543 558 210 152 150 150 424
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 0 10 24 0 0 60
Queuing Penalty (veh) 0 5 16 0 0 85

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 1015 141
Average Queue (ft) 493 26
95th Queue (ft) 1020 87
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 6 0
Queuing Penalty (veh) 34 2

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB EB WB WB SB SB
Directions Served T T R R T T L L
Maximum Queue (ft) 212 308 340 32 174 175 125 94
Average Queue (ft) 94 74 11 1 102 111 67 52
95th Queue (ft) 185 208 173 23 167 176 109 87
Link Distance (ft) 1925 1925 1925 163 163 696 696
Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 3 5

Storage Bay Dist (ft) 200

Storage Blk Time (%)

Queuing Penalty (veh)

SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway
Movement EB WB WB WB WB NB SB SB
Directions Served L T T T R R R R
Maximum Queue (ft) 348 340 848 916 840 76 447 427
Average Queue (ft) 178 217 417 509 53 30 270 121
95th Queue (ft) 304 368 770 876 383 76 434 346
Link Distance (ft) 830 830 830 1560 720 720
Upstream Blk Time (%) 0 1 0
Queuing Penalty (veh) 2 10 1
Storage Bay Dist (ft) 500 100
Storage Blk Time (%) 20 18
Queuing Penalty (veh) 150 136
Intersection: 4. Ainamakua Drive & Meheula Parkway
Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 251 268 339 349 66 199 1462 1468 1481 258 305 154
Average Queue (ft) 152 166 197 205 28 66 1306 1315 1302 140 164 55
95th Queue (ft) 228 239 306 315 57 196 1652 1657 1666 230 262 117
Link Distance (ft) 830 830 830 1426 1426 1426 798 798
Upstream Blk Time (%) 11 11 9
Queuing Penalty (veh) 57 58 48
Storage Bay Dist (ft) 300 300 100 200
Storage Blk Time (%) 0 0 1 1 68 2 6
Queuing Penalty (veh) 0 0 2 8 20 4 10
Intersection: 4. Ainamakua Drive & Meheula Parkway
Movement SB SB SB SB
Directions Served L T R R
Maximum Queue (ft) 113 672 780 764
Average Queue (ft) 46 340 665 635
95th Queue (ft) 100 951 931 922
Link Distance (ft) 784 784 784
Upstream Blk Time (%) 17 35 21
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 150
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway
Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 189 456 468 120 832 851 859 292 185
Average Queue (ft) 42 265 281 7 349 373 375 139 87
95th Queue (ft) 139 433 444 50 778 798 809 255 155
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%) 2 2 2
Queuing Penalty (veh) 7 8 11
Storage Bay Dist (ft) 90 90
Storage Blk Time (%) 1 27 48
Queuing Penalty (veh) 2 7 2
Intersection: 6: Meheula Parkway & Koolani Drive
Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 166 197 222 221 254 271 81 115
Average Queue (ft) 64 43 59 84 101 112 26 51
95th Queue (ft) 131 135 164 173 213 226 60 93
Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 475
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 7: Kaapeha Street & Meheula Parkway
Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 54 200 250 44 185 212 213 135 93
Average Queue (ft) 18 54 78 12 64 82 81 60 34
95th Queue (ft) 47 153 206 36 147 173 184 116 74
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 130 90
Storage Blk Time (%) 1 4
Queuing Penalty (veh) 0 1

SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway
Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 61 245 367 88 231 249 521 206
Average Queue (ft) 19 85 146 20 128 146 288 94
95th Queue (ft) 50 189 290 59 201 221 501 171
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 200 100
Storage Blk Time (%) 0 13
Queuing Penalty (veh) 0 3
Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp
Movement EB EB EB WB
Directions Served T T T R
Maximum Queue (ft) 129 142 143 139
Average Queue (ft) 18 71 59 32
95th Queue (ft) 85 130 119 95
Link Distance (ft) 293 293 293 1846
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement NB SB SB
Directions Served T T TR
Maximum Queue (ft) 37 178 243
Average Queue (ft) 2 12 72
95th Queue (ft) 19 82 171
Link Distance (ft) 594 3231 3231
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB
Directions Served T T R
Maximum Queue (ft) 93 116 144
Average Queue (ft) 11 19 5
95th Queue (ft) 53 68 102
Link Distance (ft) 680 680 680
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB SB SB
Directions Served R R T T
Maximum Queue (ft) 294 286 95 108
Average Queue (ft) 126 115 8 26
95th Queue (ft) 238 239 54 88
Link Distance (ft) 1319 1319 450 450
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp
Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak

7/7/2013

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB

SB

Directions Served R
Maximum Queue (ft) 73
Average Queue (ft) 6
95th Queue (ft) 37
Link Distance (ft) 257
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

T
11
0

8
569

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary

Network wide Queuing Penalty: 698

SimTraffic Report
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Arterial Level of Service

Existing AM Peak 7/18/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 40.9 77.0 0.3 14
Town SB On-Ramp 2 105 53.1 0.4 26
Mauka SB On-Ramp 29 1.1 6.4 0.1 39
Mauka NB Off-Ramp 3 1.3 21.3 0.1 25
Ainamakua Drive 4 284 48.3 0.2 13
Makaikai St. 5 39.4 73.0 0.3 14
Koolani Drive 6 7.1 29.5 0.2 23
Kaapeha Street 7 8.1 27.6 0.2 21
Lehiwa Drive 8 15.1 40.8 0.2 19
Total 151.9 377.1 1.9 18
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 16.3 59.4 0.4 22
Kaapeha Street 7 9.3 34.7 0.2 22
Koolani Drive 6 10.5 29.6 0.2 20
Makaikai St. 5 82.2 105.6 0.2 7
Ainamakua Drive 4 2735 393.3 0.3 3
Town NB Off-Ramp 3 22.7 435 0.2 15
Mauka SB On-Ramp 29 2.5 20.1 0.1 27
Town SB Off-Ramp 2 5.7 14.0 0.1 18
Kuahelani Ave. 1 46.3 90.5 0.4 15
Total 469.0 790.7 2.0 10
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative II-A AM





Queuing and Blocking Report
Existing AM Peak 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 281 414 413 394 300 601 607 305 191 184 175 375
Average Queue (ft) 59 258 270 268 104 387 407 110 86 85 79 364
95th Queue (ft) 165 375 389 383 267 573 581 215 160 160 140 408
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 0 11 25 0 0 65
Queuing Penalty (veh) 0 5 17 0 0 91

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 1127 133
Average Queue (ft) 698 30
95th Queue (ft) 1323 107
Link Distance (ft) 1291

Upstream Blk Time (%) 5

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100
Storage Blk Time (%) 7 0
Queuing Penalty (veh) 43 1

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB SB SB
Directions Served T T R T T L L
Maximum Queue (ft) 226 193 219 205 212 120 109
Average Queue (ft) 94 78 7 100 126 68 54
95th Queue (ft) 187 160 154 180 194 109 93
Link Distance (ft) 1925 1925 1925 203 203 696 696
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 3

Storage Bay Dist (ft)

Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB WB WB WB WB WB NB SB SB

Directions Served L T T T T R R R R

Maximum Queue (ft) 370 250 277 285 287 208 90 570 173

Average Queue (ft) 170 132 167 182 162 39 30 326 12

95th Queue (ft) 299 219 257 281 256 156 76 537 90

Link Distance (ft) 832 832 832 1560 708 708

Upstream Blk Time (%) 0

Queuing Penalty (veh) 1

Storage Bay Dist (ft) 500 100 600

Storage Blk Time (%) 14 21

Queuing Penalty (veh) 78 122

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 269 254 329 327 64 199 799 807 813 250 271 142
Average Queue (ft) 145 155 176 188 27 47 494 491 509 128 149 56
95th Queue (ft) 226 232 282 293 57 149 756 758 774 213 233 110
Link Distance (ft) 832 832 832 1426 1426 1426 798 798
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 0 0 1 1 58 1 5

Queuing Penalty (veh) 1 0 3 6 17 2 7
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 98 186 526 436

Average Queue (ft) 39 43 313 254

95th Queue (ft) 84 121 462 408

Link Distance (ft) 784 784 784

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 189 374 379 35 258 298 315 328 229
Average Queue (ft) 33 167 182 3 138 156 173 156 102
95th Queue (ft) 112 341 352 19 238 255 281 261 186
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 16 19

Queuing Penalty (veh) 0 4 1

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 175 180 208 186 222 240 83 110

Average Queue (ft) 63 46 61 69 84 96 31 50

95th Queue (ft) 130 133 160 139 170 186 65 88

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 54 196 232 52 166 189 182 137 116
Average Queue (ft) 15 32 49 14 60 72 70 59 37
95th Queue (ft) 42 119 162 43 136 159 153 115 79
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 4

Queuing Penalty (veh) 0 1
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 77 237 326 101 227 261 434 215
Average Queue (ft) 25 75 129 20 126 148 245 97
95th Queue (ft) 61 173 268 61 202 231 387 172
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 0 12

Queuing Penalty (veh) 0 0 3

Intersection: 15: Mauka SB On-Ramp

Movement WB WB

Directions Served T T

Maximum Queue (ft) 259 216

Average Queue (ft) 98 49

95th Queue (ft) 291 157

Link Distance (ft) 80 80

Upstream Blk Time (%) 8 4

Queuing Penalty (veh) 49 28

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB EB EB WB

Directions Served T T T T T R

Maximum Queue (ft) 7 18 119 131 139 131

Average Queue (ft) 0 1 23 75 59 33

95th Queue (ft) 5 15 90 126 113 92

Link Distance (ft) 293 293 293 293 293 1846

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement NB NB SB SB

Directions Served T T T TR

Maximum Queue (ft) 34 14 166 205

Average Queue (ft) 2 0 11 68

95th Queue (ft) 14 6 79 161

Link Distance (ft) 594 594 3231 3231

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB WB

Directions Served T T R R

Maximum Queue (ft) 70 104 441 350

Average Queue (ft) 4 12 57 19

95th Queue (ft) 31 57 284 152

Link Distance (ft) 675 675 675 675

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB SB SB SB
Directions Served R R T T T
Maximum Queue (ft) 281 276 28 119 108
Average Queue (ft) 139 138 1 8 17
95th Queue (ft) 234 246 20 59 75
Link Distance (ft) 1319 1319 450 450 450
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report
Existing AM Peak 71712013

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement EB EB
Directions Served R R
Maximum Queue (ft) 52 11
Average Queue (ft) 3 0
95th Queue (ft) 29 8
Link Distance (ft) 391 391

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

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB B3l B3l B30 SB SB
Directions Served R T T T T
Maximum Queue (ft) 31 457 106 16 20 27
Average Queue (ft) 1 29 4 1 1 2
95th Queue (ft) 14 233 75 8 14 23
Link Distance (ft) 257 531 531 234 569 569
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 3 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary
Network wide Queuing Penalty: 485
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Arterial Level of Service

Existing AM Peak 7/18/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 40.9 77.0 0.3 15
Town SB On-Ramp 2 111 535 0.4 26
Mauka SB On-Ramp 29 1.2 7.4 0.1 34
Mauka NB Off-Ramp 3 14 204 0.1 26
Ainamakua Drive 4 25.3 45.8 0.2 14
Makaikai St. 5 24.0 57.6 0.3 18
Koolani Drive 6 6.6 28.9 0.2 24
Kaapeha Street 7 5.2 24.8 0.2 24
Lehiwa Drive 8 13.7 39.5 0.2 20
Total 129.4 354.8 19 20
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 15.6 58.7 0.4 23
Kaapeha Street 7 8.4 33.9 0.2 23
Koolani Drive 6 7.7 26.8 0.2 22
Makaikai St. 5 20.2 432 0.2 16
Ainamakua Drive 4 75.9 107.1 0.3 10
Town NB Off-Ramp 3 11.5 32.6 0.2 19
Mauka SB On-Ramp 29 2.7 19.2 0.1 27
Town SB Off-Ramp 2 6.1 14.5 0.1 17
Kuahelani Ave. 1 47.0 91.3 0.4 15
Total 195.0 4273 2.0 17
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative II-A PM





Queuing and Blocking Report
Double Loop On-Ramp w Ped Signal PM Peak 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 84 345 357 354 299 454 454 232 134 116 91 375
Average Queue (ft) 27 210 213 210 174 230 247 105 62 40 43 280
95th Queue (ft) 62 312 315 313 292 381 381 195 117 86 73 411
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 4 2 6 50
Queuing Penalty (veh) 1 9 14 48

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 547 59
Average Queue (ft) 148 15
95th Queue (ft) 438 42
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 2
Queuing Penalty (veh) 8

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB SB SB
Directions Served T T R T T L L
Maximum Queue (ft) 274 234 10 198 214 145 136
Average Queue (ft) 124 96 0 96 118 84 67
95th Queue (ft) 238 202 7 185 206 128 110
Link Distance (ft) 1925 1925 1925 209 209 696 696
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 4

Storage Bay Dist (ft)

Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc. Page 1





Queuing and Blocking Report

Double Loop On-Ramp w Ped Signal PM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB WB WB NB NB SB SB
Directions Served L T T T T T T R R R R R
Maximum Queue (ft) 275 46 36 256 267 214 153 59 128 23 359 152
Average Queue (ft) 115 3 3 87 121 65 43 3 59 1 167 14
95th Queue (ft) 225 40 35 198 235 153 102 35 106 16 343 102
Link Distance (ft) 666 666 832 832 832 832 1550 1550 702 702
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 600

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 364 398 527 492 225 93 213 245 264 168 201 111
Average Queue (ft) 248 162 240 222 49 26 128 153 158 57 119 44
95th Queue (ft) 378 387 493 438 153 66 197 221 236 148 192 92
Link Distance (ft) 832 832 832 1431 1431 1431 798 798
Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 6 4

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 14 4 1 14 0 1

Queuing Penalty (veh) 88 25 7 4 0 1
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 109 100 149 86

Average Queue (ft) 51 38 49 6

95th Queue (ft) 97 82 119 43

Link Distance (ft) 179 179 179

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Signal PM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 189 391 387 12 117 133 175 204 173
Average Queue (ft) 34 120 128 1 41 53 66 88 64
95th Queue (ft) 103 298 303 8 95 113 138 158 130
Link Distance (ft) 1431 1431 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 10 1

Queuing Penalty (veh) 1 6 0

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 183 118 146 93 110 126 42 71

Average Queue (ft) 84 29 39 41 44 54 12 38

95th Queue (ft) 157 88 112 82 96 109 36 62

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 86 205 253 34 82 94 119 51 52
Average Queue (ft) 30 38 50 9 33 33 31 19 25
95th Queue (ft) 64 125 152 31 66 75 80 47 50
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 0

Queuing Penalty (veh) 1 0
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Signal PM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 87 208 252 36 93 112 154 80
Average Queue (ft) 34 66 91 7 50 56 70 34
95th Queue (ft) 71 152 193 28 84 98 119 65
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 9: Mauka SB On-Ramp

Movement WB WB

Directions Served T T

Maximum Queue (ft) 103 6

Average Queue (ft) 7 0

95th Queue (ft) 47 4

Link Distance (ft) 30 30

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 4 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Ainamakua Drive

Movement NB SB SB SB

Directions Served L T T T

Maximum Queue (ft) 193 4 19 9

Average Queue (ft) 121 0 1 0

95th Queue (ft) 196 3 12 5

Link Distance (ft) 179 494 494 494

Upstream Blk Time (%) 1

Queuing Penalty (veh) 2

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Signal PM Peak 7/712013
Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp
Movement EB EB EB WB WB WB WB
Directions Served T T T T T T R
Maximum Queue (ft) 53 110 71 1861 1894 1892 1900
Average Queue (ft) 2 22 12 762 1861 1865 1866
95th Queue (ft) 22 72 49 2181 1884 1881 1885
Link Distance (ft) 293 293 293 1846 1846 1846 1846
Upstream Blk Time (%) 1 41 92 99
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: H-2 Freeway & Town SB Off-Ramp

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 3270 3279

Average Queue (ft) 2795 2950

95th Queue (ft) 3774 3811

Link Distance (ft) 3231 3231

Upstream Blk Time (%) 19 26

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB WB

Directions Served T T R R

Maximum Queue (ft) 102 134 9 3

Average Queue (ft) 6 21 0 0

95th Queue (ft) 48 83 6 2

Link Distance (ft) 666 666 666 666

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report
Double Loop On-Ramp w Ped Signal PM Peak 71712013

Intersection: 32: H-2 Freeway & Town SB On-Ramp

Movement EB EB NB SB SB
Directions Served R R T T T
Maximum Queue (ft) 140 152 26 24 79
Average Queue (ft) 68 52 1 1 9
95th Queue (ft) 113 115 19 17 45
Link Distance (ft) 1319 1319 293 450 450

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

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement EB EB
Directions Served R R
Maximum Queue (ft) 2 20
Average Queue (ft) 0 1
95th Queue (ft) 1 9
Link Distance (ft) 391 391

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

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB
Directions Served R
Maximum Queue (ft) 49
Average Queue (ft) 3
95th Queue (ft) 33
Link Distance (ft) 257

Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Signal PM Peak 7/712013
Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement WB

Directions Served R

Maximum Queue (ft) 339

Average Queue (ft) 142

95th Queue (ft) 291

Link Distance (ft) 618

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 233
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Arterial Level of Service

Double Loop On-Ramp w Ped Signal PM Peak 10/14/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 40.1 76.1 0.3 15
Town SB On-Ramp 2 12.8 55.5 0.4 25
Mauka SB On-Ramp 29 1.6 8.0 0.1 32
Mauka NB Off-Ramp 3 2.3 21.1 0.1 25
Ainamakua Drive 4 21.8 42.0 0.2 15
Makaikai St. 5 13.9 46.9 0.3 22
Koolani Drive 6 4.4 26.3 0.2 26
Kaapeha Street 7 5.6 25.2 0.2 23
Lehiwa Drive 8 9.6 35.0 0.2 22
Total 112.1 336.0 19 21
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 9.4 52.5 0.4 25
Kaapeha Street 7 6.4 31.9 0.2 24
Koolani Drive 6 6.8 25.7 0.2 23
Makaikai St. 5 9.2 314 0.2 22
Ainamakua Drive 4 36.0 69.0 0.3 15
Town NB Off-Ramp 3 17.2 32.6 0.2 19
Mauka SB On-Ramp 29 4.0 20.7 0.1 25
Town SB Off-Ramp 2 6.9 15.3 0.1 16
Kuahelani Ave. 1 34.7 79.2 0.4 17
Total 130.5 358.4 2.0 20
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative II-B AM





Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 197 384 387 373 299 643 666 314 177 183 183 375
Average Queue (ft) 60 241 257 249 121 395 416 112 80 85 75 359
95th Queue (ft) 145 348 371 362 298 577 602 225 147 159 136 425
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 9 27 0 0 63
Queuing Penalty (veh) 4 18 0 0 89
Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB

Directions Served T R

Maximum Queue (ft) 967 87

Average Queue (ft) 568 23

95th Queue (ft) 1053 58

Link Distance (ft) 1291

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 3 0

Queuing Penalty (veh) 19 0

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB SB SB

Directions Served T T R T T L L

Maximum Queue (ft) 219 316 22 164 173 121 97

Average Queue (ft) 87 77 1 94 121 67 51

95th Queue (ft) 178 217 11 166 176 103 83

Link Distance (ft) 1925 1925 1925 163 163 696 696

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 2 7

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB WB WB WB WB WB NB SB SB

Directions Served L T T T T R R R R

Maximum Queue (ft) 328 234 308 323 265 213 76 547 218

Average Queue (ft) 163 137 176 171 157 47 25 337 8

95th Queue (ft) 268 228 269 278 243 171 71 541 76

Link Distance (ft) 832 832 832 1560 708 708

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 100 600

Storage Blk Time (%) 15 21

Queuing Penalty (veh) 83 122

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 234 240 282 288 58 200 788 774 763 266 301 152
Average Queue (ft) 141 151 165 179 26 51 502 492 501 128 154 60
95th Queue (ft) 209 212 257 266 54 154 746 744 752 215 235 119
Link Distance (ft) 832 832 832 1426 1426 1426 798 798
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 0 1 59 1 3

Queuing Penalty (veh) 0 4 17 2 5
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 105 97 460 405

Average Queue (ft) 45 34 290 231

95th Queue (ft) 92 75 408 375

Link Distance (ft) 784 784 784

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.

Page 2





Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 141 366 372 24 274 290 294 253 242
Average Queue (ft) 25 170 186 1 137 157 180 150 103
95th Queue (ft) 83 340 356 11 241 262 285 234 188
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 1 16 18

Queuing Penalty (veh) 2 4 1

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 134 155 186 179 203 226 72 103

Average Queue (ft) 57 44 59 70 82 95 28 51

95th Queue (ft) 110 120 150 143 165 191 63 87

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 59 199 235 84 180 202 196 125 114
Average Queue (ft) 17 33 50 15 65 78 75 58 37
95th Queue (ft) 49 124 160 51 143 165 167 110 79
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 0 3

Queuing Penalty (veh) 0 0 0
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 60 236 345 115 232 260 610 196
Average Queue (ft) 18 79 137 24 129 152 327 94
95th Queue (ft) 49 186 290 69 210 236 576 172
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 1 0 12

Queuing Penalty (veh) 0 0 3

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB

Directions Served T T T R

Maximum Queue (ft) 119 132 125 138

Average Queue (ft) 23 72 63 34

95th Queue (ft) 89 122 114 99

Link Distance (ft) 293 293 293 1846

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: H-2 Freeway & Town SB Off-Ramp

Movement NB NB SB SB

Directions Served T T T TR

Maximum Queue (ft) 44 24 171 222

Average Queue (ft) 3 1 17 80

95th Queue (ft) 24 11 106 193

Link Distance (ft) 594 594 3231 3231

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/712013
Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB WB

Directions Served T T R R

Maximum Queue (ft) 63 110 17 28

Average Queue (ft) 7 30 1 1

95th Queue (ft) 38 88 16 14

Link Distance (ft) 679 679 679 679

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB SB SB SB

Directions Served R R T T T

Maximum Queue (ft) 297 302 20 81 115

Average Queue (ft) 133 127 1 5 13

95th Queue (ft) 242 251 14 46 66

Link Distance (ft) 1319 1319 450 450 450

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp
Movement EB EB

Directions Served R R

Maximum Queue (ft) 38 8

Average Queue (ft) 1 0

95th Queue (ft) 14 5

Link Distance (ft) 391 391

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak

7/7/2013

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB

B3l

B30

B30

SB

SB

Directions Served R
Maximum Queue (ft) 73
Average Queue (ft) 4
95th Queue (ft) 30
Link Distance (ft) 257
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

T
323
22
199
527
0

3

T
34
2
18
342

T
19
1
10
342

T
30
1
15
569

T
36
1
19
569

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary

Network wide Queuing Penalty: 388

Mililani Mauka Study
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Arterial Level of Service

Existing AM Peak 7/18/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 39.0 74.7 0.3 15
Town SB On-Ramp 2 105 52.8 0.4 26
Mauka SB On-Ramp 29 1.1 6.4 0.1 40
Mauka NB Off-Ramp 3 1.3 21.2 0.1 25
Ainamakua Drive 4 25.2 457 0.2 14
Makaikai St. 5 24.7 58.4 0.3 18
Koolani Drive 6 6.5 28.9 0.2 24
Kaapeha Street 7 5.2 24.8 0.2 24
Lehiwa Drive 8 14.3 40.1 0.2 19
Total 127.7 352.8 19 20
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 15.8 59.0 0.4 22
Kaapeha Street 7 8.6 34.2 0.2 23
Koolani Drive 6 7.6 26.7 0.2 22
Makaikai St. 5 19.7 42.6 0.2 16
Ainamakua Drive 4 76.7 108.0 0.3 10
Town NB Off-Ramp 3 11.0 32.1 0.2 20
Mauka SB On-Ramp 29 3.0 19.5 0.1 27
Town SB Off-Ramp 2 55 13.8 0.1 18
Kuahelani Ave. 1 47.2 91.3 0.4 15
Total 195.1 4272 2.0 17
Mililani Mauka Study SimTraffic Report
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative II-B PM





Queuing and Blocking Report
Double Loop On-Ramp w Ped Overpass PM Peak 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 141 372 361 390 300 437 446 305 165 86 104 374
Average Queue (ft) 30 215 217 218 177 222 240 113 67 36 43 298
95th Queue (ft) 91 330 327 341 302 392 402 228 137 76 76 418
Link Distance (ft) 1583 1583 1583 1925 1925 1925 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 5 2 7 52
Queuing Penalty (veh) 2 11 19 50

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 598 115
Average Queue (ft) 174 16
95th Queue (ft) 496 71
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 2
Queuing Penalty (veh) 10

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB WB WB SB SB
Directions Served T T T T L L
Maximum Queue (ft) 282 262 282 298 140 113
Average Queue (ft) 118 107 110 137 80 66
95th Queue (ft) 229 223 231 259 121 104
Link Distance (ft) 1925 1925 280 280 696 696
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 4

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Overpass PM Peak 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB WB NB NB SB SB
Directions Served L T T T T T T R R R R
Maximum Queue (ft) 218 10 7 261 317 250 150 122 16 566 537

Average Queue (ft) 109 0 0 103 135 79 39 60 1 249 125

95th Queue (ft) 197 7 3 229 265 186 97 102 12 541 423

Link Distance (ft) 701 701 832 832 832 832 1550 1550 702 702
Upstream Blk Time (%) 3 2

Queuing Penalty (veh) 15 9

Storage Bay Dist (ft) 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 358 400 613 680 109 136 226 234 264 172 217 128
Average Queue (ft) 251 167 251 228 47 33 131 152 162 54 117 42
95th Queue (ft) 381 407 499 443 81 89 209 230 243 140 187 92
Link Distance (ft) 832 832 832 1431 1431 1431 798 798
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 16 4 1 0 16 0 1

Queuing Penalty (veh) 99 25 8 1 5 0 1
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 119 114 172 102

Average Queue (ft) 47 36 53 8

95th Queue (ft) 94 82 130 52

Link Distance (ft) 179 179 179

Upstream Blk Time (%) 0 0 0 0

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Overpass PM Peak 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 165 336 340 18 115 145 186 203 150
Average Queue (ft) 30 130 134 2 47 62 80 87 65
95th Queue (ft) 98 285 292 12 100 125 154 164 120
Link Distance (ft) 1431 1431 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 12 1

Queuing Penalty (veh) 7 0

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 190 115 160 77 93 109 51 79

Average Queue (ft) 77 26 39 41 42 49 12 38

95th Queue (ft) 145 85 111 76 82 96 39 63

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 64 214 241 39 93 100 97 55 47
Average Queue (ft) 28 45 56 8 35 34 34 22 22
95th Queue (ft) 58 139 157 31 76 79 78 46 46
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 1

Queuing Penalty (veh) 1 0
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Queuing and Blocking Report

Double Loop On-Ramp w Ped Overpass PM Peak 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 88 222 279 33 103 109 146 69
Average Queue (ft) 35 71 101 7 52 54 71 30
95th Queue (ft) 73 164 209 26 89 99 123 60
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 15: Ainamakua Drive

Movement NB SB

Directions Served L T

Maximum Queue (ft) 190 35

Average Queue (ft) 114 1

95th Queue (ft) 196 15

Link Distance (ft) 179 494

Upstream Blk Time (%) 1

Queuing Penalty (veh) 3

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB WB WB WB
Directions Served T T T T T T R
Maximum Queue (ft) 83 113 65 1856 1886 1895 1896
Average Queue (ft) 8 34 12 797 1861 1865 1864

95th Queue (ft) 49 90 46 2245 1877 1880 1877

Link Distance (ft) 293 293 293 1846 1846 1846 1846
Upstream Blk Time (%) 1 42 92 99

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.

Page 4





Queuing and Blocking Report

Double Loop On-Ramp w Ped Overpass PM Peak 7/712013
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement SB SB

Directions Served T TR

Maximum Queue (ft) 3285 3274

Average Queue (ft) 2364 2554

95th Queue (ft) 3838 4009

Link Distance (ft) 3231 3231

Upstream Blk Time (%) 14 18

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB

Directions Served T T R

Maximum Queue (ft) 36 52 2

Average Queue (ft) 2 4 0

95th Queue (ft) 17 24 1

Link Distance (ft) 701 701 701

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB SB SB

Directions Served R R T T

Maximum Queue (ft) 142 144 68 117

Average Queue (ft) 72 56 2 11

95th Queue (ft) 122 127 30 58

Link Distance (ft) 1319 1319 450 450

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report
Double Loop On-Ramp w Ped Overpass PM Peak 71712013

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement EB EB B36
Directions Served R R T
Maximum Queue (ft) 141 124 81
Average Queue (ft) 12 11 4
95th Queue (ft) 117 97 60
Link Distance (ft) 391 391 755
Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 4 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB
Directions Served R
Maximum Queue (ft) 57
Average Queue (ft) 2
95th Queue (ft) 24
Link Distance (ft) 257

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

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement WB
Directions Served R
Maximum Queue (ft) 269
Average Queue (ft) 127
95th Queue (ft) 245
Link Distance (ft) 618

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

Network Summary
Network wide Queuing Penalty: 274
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Arterial Level of Service

Double Loop On-Ramp w Ped Overpass PM Peak 10/15/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 41.7 77.2 0.3 14
Town SB On-Ramp 2 13.2 56.4 0.4 24
Mauka SB On-Ramp 29 1.7 9.7 0.1 26
Mauka NB Off-Ramp 3 2.0 19.3 0.1 27
Ainamakua Drive 4 22.3 425 0.2 15
Makaikai St. 5 15.2 438.1 0.3 21
Koolani Drive 6 4.4 26.3 0.2 26
Kaapeha Street 7 5.8 25.2 0.2 23
Lehiwa Drive 8 10.1 35.3 0.2 22
Total 116.3 340.0 19 20
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 9.5 52.7 0.4 25
Kaapeha Street 7 5.9 31.2 0.2 25
Koolani Drive 6 6.2 25.2 0.2 23
Makaikai St. 5 11.6 33.8 0.2 20
Ainamakua Drive 4 36.0 68.8 0.3 15
Town NB Off-Ramp 3 20.3 35.7 0.2 18
Mauka SB On-Ramp 29 4.1 221 0.1 24
Town SB Off-Ramp 2 7.5 14.8 0.1 17
Kuahelani Ave. 1 34.6 78.5 0.4 17
Total 135.8 362.8 2.0 20
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

o Alternative IlI-A AM





Queuing and Blocking Report
Existing AM Peak 7/8/2013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 202 386 391 383 300 618 638 273 162 190 188 375
Average Queue (ft) 54 250 263 257 109 371 396 104 81 80 78 358
95th Queue (ft) 125 365 378 372 278 567 587 219 152 150 147 410
Link Distance (ft) 1583 1583 1583 1929 1929 1929 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 0 9 24 0 63
Queuing Penalty (veh) 0 5 16 0 88

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 1029 261
Average Queue (ft) 544 35
95th Queue (ft) 1105 125
Link Distance (ft) 1291

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100
Storage Blk Time (%) 4 0
Queuing Penalty (veh) 21 0

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB SB SB
Directions Served T T R L T T L L
Maximum Queue (ft) 364 602 356 270 218 229 133 117
Average Queue (ft) 173 155 12 149 106 122 75 56
95th Queue (ft) 313 406 251 236 182 208 119 101
Link Distance (ft) 1929 1929 1929 384 384 696 696

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/8/2013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB WB WB WB WB NB SB SB

Directions Served L T T T T R R R R

Maximum Queue (ft) 280 11 339 804 824 83 98 465 377

Average Queue (ft) 157 0 221 300 340 4 29 281 45

95th Queue (ft) 265 8 330 592 606 48 77 447 232

Link Distance (ft) 437 830 830 830 1560 720 720

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 1 1

Storage Bay Dist (ft) 500 100

Storage Blk Time (%) 28 20

Queuing Penalty (veh) 213 154

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 240 286 322 294 61 199 1414 1410 1398 247 264 135
Average Queue (ft) 147 162 178 185 26 68 1250 1240 1210 136 141 52
95th Queue (ft) 224 244 282 280 59 195 1534 1537 1525 219 228 111
Link Distance (ft) 830 830 830 1426 1426 1426 798 798
Upstream Blk Time (%) 7 6 5

Queuing Penalty (veh) 36 33 26

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 0 0 0 1 70 1 3

Queuing Penalty (veh) 0 0 1 6 20 2 4
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 106 681 767 761

Average Queue (ft) 41 254 609 568

95th Queue (ft) 83 811 927 909

Link Distance (ft) 784 784 784

Upstream Blk Time (%) 10 23 14

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0

Queuing Penalty (veh) 0
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Queuing and Blocking Report

Existing AM Peak 7/8/2013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 162 386 403 126 437 464 484 300 216
Average Queue (ft) 28 180 198 9 256 270 270 156 102
95th Queue (ft) 99 351 370 60 609 629 631 253 180
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 1 17 37

Queuing Penalty (veh) 2 5 1

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 138 136 152 163 194 217 69 103

Average Queue (ft) 59 34 49 80 93 101 26 51

95th Queue (ft) 114 96 127 150 174 185 59 86

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 63 212 266 56 167 189 191 116 104
Average Queue (ft) 18 33 51 16 61 72 72 53 36
95th Queue (ft) 51 116 163 46 140 159 166 96 75
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 4

Queuing Penalty (veh) 0 1
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Queuing and Blocking Report

Existing AM Peak 7/8/2013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 69 214 339 82 248 270 541 203
Average Queue (ft) 21 67 124 21 131 150 260 90
95th Queue (ft) 54 162 256 61 204 232 457 163
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 14

Queuing Penalty (veh) 0 3

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB EB WB

Directions Served T T T T R

Maximum Queue (ft) 27 188 186 164 111

Average Queue (ft) 1 52 100 77 32

95th Queue (ft) 19 151 170 144 91

Link Distance (ft) 293 293 293 293 1846

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: H-2 Freeway & Town SB Off-Ramp

Movement NB NB SB SB

Directions Served T T T TR

Maximum Queue (ft) 38 16 167 184

Average Queue (ft) 2 1 8 70

95th Queue (ft) 19 7 66 158

Link Distance (ft) 594 594 3231 3231

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak 7/8/2013
Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement EB WB WB

Directions Served T T T

Maximum Queue (ft) 6 26 12

Average Queue (ft) 0 1 0

95th Queue (ft) 4 12 6

Link Distance (ft) 384 437 437

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB B15 B15 SB SB
Directions Served R R T T T
Maximum Queue (ft) 482 4384 193 111 118 146
Average Queue (ft) 208 213 8 4 8 19
95th Queue (ft) 427 453 93 57 54 89
Link Distance (ft) 1013 1013 308 308 518 518
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp
Movement EB EB

Directions Served R R

Maximum Queue (ft) 8 7

Average Queue (ft) 0 0

95th Queue (ft) 6 5

Link Distance (ft) 391 391

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak

7/8/2013

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB

Directions Served R
Maximum Queue (ft) 46
Average Queue (ft) 3
95th Queue (ft) 23
Link Distance (ft) 257
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary

Network wide Queuing Penalty: 640
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Arterial Level of Service

Existing AM Peak 7/18/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 40.2 76.3 0.3 15
Town SB On-Ramp 2 20.8 63.0 0.4 22
Mauka SB On-Ramp 29 2.4 12.2 0.1 34
Mauka NB Off-Ramp 3 14 16.6 0.1 22
Ainamakua Drive 4 25.1 45.6 0.2 14
Makaikai St. 5 25.6 59.2 0.3 17
Koolani Drive 6 5.6 28.0 0.2 24
Kaapeha Street 7 55 25.1 0.2 23
Lehiwa Drive 8 12.0 37.9 0.2 20
Total 138.6 363.8 19 19
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 16.1 59.4 0.4 22
Kaapeha Street 7 8.3 338 0.2 23
Koolani Drive 6 8.3 274 0.2 21
Makaikai St. 5 52.7 75.7 0.2 9
Ainamakua Drive 4 250.8 4113 0.3 4
Town NB Off-Ramp 3 18.9 39.7 0.2 16
Mauka SB On-Ramp 29 2.5 14.0 0.1 26
Town SB Off-Ramp 2 5.7 19.5 0.1 21
Kuahelani Ave. 1 46.8 90.9 0.4 15
Total 4102 7718 2.0 11
Mililani Mauka Study SimTraffic Report
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

o Alternative IlI-A PM





Queuing and Blocking Report
Left-Turn On-Ramp PM 71712013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 124 369 366 372 299 418 420 225 158 104 88 374
Average Queue (ft) 30 212 215 224 172 219 232 108 70 38 42 285
95th Queue (ft) 88 316 326 342 287 354 363 200 128 85 75 406
Link Distance (ft) 1583 1583 1583 1929 1929 1929 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 5 2 6 0 52
Queuing Penalty (veh) 1 13 15 0 50

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 554 47
Average Queue (ft) 154 12
95th Queue (ft) 456 36
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 1
Queuing Penalty (veh) 4

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB WB WB WB SB SB
Directions Served T T L T T L L
Maximum Queue (ft) 338 332 120 159 171 153 139
Average Queue (ft) 141 116 51 95 105 102 82
95th Queue (ft) 283 257 101 161 174 150 129
Link Distance (ft) 1929 1929 144 144 144 696 696
Upstream Blk Time (%) 0 1 2

Queuing Penalty (veh) 0 5 9

Storage Bay Dist (ft)

Storage Blk Time (%) 0
Queuing Penalty (veh) 0
Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Left-Turn On-Ramp PM 7/712013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB NB NB SB SB

Directions Served L T T T T T R R R R

Maximum Queue (ft) 225 30 5 335 391 296 119 23 218 176

Average Queue (ft) 111 1 0 94 178 124 61 1 75 28

95th Queue (ft) 191 13 4 233 317 250 110 16 203 126

Link Distance (ft) 681 681 830 830 1560 1560 719 719

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 100

Storage Blk Time (%) 3 21

Queuing Penalty (veh) 10 82

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 336 336 485 428 90 173 282 257 233 146 158 130
Average Queue (ft) 220 117 211 199 46 37 170 152 124 69 80 41
95th Queue (ft) 341 314 428 385 76 115 250 237 201 128 135 91
Link Distance (ft) 830 830 830 1429 1429 1429 798 798
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 7 2 1 32

Queuing Penalty (veh) 43 9 4 10

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 119 97 157 116

Average Queue (ft) 58 36 56 9

95th Queue (ft) 104 80 133 55

Link Distance (ft) 192 192 192

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.

Page 2





Queuing and Blocking Report

Left-Turn On-Ramp PM 7/712013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 189 333 328 12 127 142 144 162 137
Average Queue (ft) 35 118 125 1 52 65 59 86 63
95th Queue (ft) 112 262 268 8 109 128 124 147 117
Link Distance (ft) 1429 1429 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 11 2

Queuing Penalty (veh) 0 7 0

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 181 138 146 92 109 108 47 70

Average Queue (ft) 82 32 39 42 41 42 11 38

95th Queue (ft) 149 102 117 79 88 92 37 61

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 82 158 185 38 102 114 96 48 64
Average Queue (ft) 27 42 61 10 37 38 32 18 23
95th Queue (ft) 62 119 151 34 79 93 79 45 50
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 0 1 1

Queuing Penalty (veh) 1 0 0
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Queuing and Blocking Report

Left-Turn On-Ramp PM 7/712013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 86 181 210 32 133 135 152 75
Average Queue (ft) 34 67 94 6 59 56 74 30
95th Queue (ft) 68 147 189 23 105 104 127 63
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 0

Intersection: 15: Ainamakua Drive

Movement NB SB SB SB

Directions Served L T T T

Maximum Queue (ft) 204 4 17 4

Average Queue (ft) 125 0 1 0

95th Queue (ft) 203 3 6 3

Link Distance (ft) 192 484 484 484

Upstream Blk Time (%) 1

Queuing Penalty (veh) 2

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB WB WB WB
Directions Served T T T T T T R
Maximum Queue (ft) 34 88 78 1856 1882 1893 1894
Average Queue (ft) 3 22 13 663 1858 1865 1864

95th Queue (ft) 27 69 49 2069 1880 1880 1877

Link Distance (ft) 293 293 293 1846 1846 1846 1846
Upstream Blk Time (%) 1 41 92 99

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Left-Turn On-Ramp PM 7/712013
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement SB SB

Directions Served T TR

Maximum Queue (ft) 3284 3287

Average Queue (ft) 3162 3200

95th Queue (ft) 3693 3641

Link Distance (ft) 3230 3230

Upstream Blk Time (%) 37 47

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement WB WB WB

Directions Served T T R

Maximum Queue (ft) 267 786 63

Average Queue (ft) 9 132 2

95th Queue (ft) 135 538 45

Link Distance (ft) 681 681 681

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 0 4

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB NB SB SB SB
Directions Served R R T T T T
Maximum Queue (ft) 130 140 17 6 115 162
Average Queue (ft) 69 57 1 0 6 15
95th Queue (ft) 116 124 10 4 46 79
Link Distance (ft) 732 732 293 364 364 364
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report
Left-Turn On-Ramp PM 71712013

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement EB
Directions Served R
Maximum Queue (ft) 11
Average Queue (ft) 0
95th Queue (ft) 8
Link Distance (ft) 391

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

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB
Directions Served R
Maximum Queue (ft) 31
Average Queue (ft) 1
95th Queue (ft) 16
Link Distance (ft) 257

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

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement WB NB
Directions Served R T
Maximum Queue (ft) 289 4
Average Queue (ft) 124 0
95th Queue (ft) 238 3
Link Distance (ft) 618 907

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

Network Summary
Network wide Queuing Penalty: 268

Mililani Mauka Study SimTraffic Report
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Arterial Level of Service

Left-Turn On-Ramp PM 10/15/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Kuahelani Ave. 1 41.7 71.7 0.3 14
Town SB On-Ramp 2 14.8 57.7 0.4 24
Mauka SB On-Ramp 29 14 5.9 0.1 43
Mauka NB Off-Ramp 3 2.3 22.9 0.1 23
Ainamakua Drive 4 19.6 39.7 0.2 16
Makaikai St. 5 14.0 46.7 0.3 22
Koolani Drive 6 4.3 26.1 0.2 26
Kaapeha Street 7 55 25.1 0.2 23
Lehiwa Drive 8 9.7 34.8 0.2 22
Total 1134 336.8 19 21
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 9.5 52.5 0.4 25
Kaapeha Street 7 5.8 31.1 0.2 25
Koolani Drive 6 6.2 25.1 0.2 23
Makaikai St. 5 10.3 32,6 0.2 21
Ainamakua Drive 4 34.6 67.3 0.3 15
Town NB Off-Ramp 3 17.0 37.8 0.2 17
Mauka SB On-Ramp 29 11.2 284 0.1 18
Town SB Off-Ramp 2 5.3 13.7 0.1 18
Kuahelani Ave. 1 32.7 77.2 0.4 18
Total 132.6 365.7 2.0 20
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative IlI-B AM





Queuing and Blocking Report
Existing AM Peak 7/11/2013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 174 415 413 389 300 620 1081 557 168 187 166 375
Average Queue (ft) 54 244 255 251 103 384 425 111 76 73 83 364
95th Queue (ft) 125 373 384 375 258 589 757 355 146 150 147 414
Link Distance (ft) 1583 1583 1583 1929 1929 1929 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 0 10 25 0 0 64
Queuing Penalty (veh) 0 5 17 0 0 90

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 1062 146
Average Queue (ft) 602 28
95th Queue (ft) 1136 89
Link Distance (ft) 1291

Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100
Storage Blk Time (%) 4 0
Queuing Penalty (veh) 23 1

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB SB SB
Directions Served T T R L T T L L
Maximum Queue (ft) 506 417 518 298 204 230 131 114
Average Queue (ft) 176 151 17 157 105 126 76 60
95th Queue (ft) 340 292 218 256 180 204 118 100
Link Distance (ft) 1929 1929 1929 339 339 339 696 696
Upstream Blk Time (%) 0

Queuing Penalty (veh) 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Existing AM Peak 7/11/2013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB WB WB WB WB WB NB SB SB

Directions Served L T T T T T R R R R

Maximum Queue (ft) 314 5 170 228 288 339 136 73 372 340

Average Queue (ft) 166 0 76 127 166 214 5 28 208 82

95th Queue (ft) 275 4 160 202 265 316 63 73 327 264

Link Distance (ft) 437 832 832 832 832 1560 708 708

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 390

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 247 257 294 303 65 199 980 1005 1044 277 319 136
Average Queue (ft) 143 155 183 194 29 51 629 677 711 135 188 53
95th Queue (ft) 222 226 282 289 58 150 1047 1103 1130 249 280 107
Link Distance (ft) 832 832 832 1426 1426 1426 798 798
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 0 0 0 57 1 10

Queuing Penalty (veh) 0 0 2 16 1 15
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 119 802 813 804

Average Queue (ft) 41 516 709 687

95th Queue (ft) 94 1106 942 960

Link Distance (ft) 772 772 772

Upstream Blk Time (%) 33 58 41

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0
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Queuing and Blocking Report

Existing AM Peak 7/11/2013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 138 381 391 94 271 322 358 285 222
Average Queue (ft) 34 181 196 5 136 167 200 147 104
95th Queue (ft) 112 359 375 43 235 274 312 239 187
Link Distance (ft) 1426 1426 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 2 17 16

Queuing Penalty (veh) 6 5 1

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 157 155 168 199 217 241 81 125

Average Queue (ft) 63 43 56 71 85 101 30 54

95th Queue (ft) 125 119 146 142 166 188 64 95

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 63 199 249 56 162 163 173 122 95
Average Queue (ft) 21 36 54 17 57 67 73 54 37
95th Queue (ft) 53 117 162 47 128 145 156 103 76
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 2

Queuing Penalty (veh) 0 0
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Queuing and Blocking Report

Existing AM Peak 7/11/2013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 57 235 361 66 235 256 563 193
Average Queue (ft) 19 80 128 19 126 145 276 87
95th Queue (ft) 49 192 277 52 195 219 483 164
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 0 12

Queuing Penalty (veh) 0 0 3

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB EB WB

Directions Served T T T T R

Maximum Queue (ft) 59 187 207 185 108

Average Queue (ft) 2 57 109 87 31

95th Queue (ft) 31 158 178 155 88

Link Distance (ft) 293 293 293 293 1846

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 27: H-2 Freeway & Town SB Off-Ramp

Movement NB NB NB SB SB

Directions Served T T T T TR

Maximum Queue (ft) 24 44 12 114 172

Average Queue (ft) 1 2 1 7 70

95th Queue (ft) 12 18 8 60 155

Link Distance (ft) 594 594 594 3231 3231

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak

7/11/2013

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp

Movement WB

WB

WB

WB

Directions Served T
Maximum Queue (ft) 17
Average Queue (ft) 1
95th Queue (ft) 11
Link Distance (ft) 437
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp

T
23
1
12
437

T
45
2
20
437

R
231
13
122
437

Movement EB

EB

B15

SB

SB

Directions Served R
Maximum Queue (ft) 635
Average Queue (ft) 261
95th Queue (ft) 552
Link Distance (ft) 1013
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

R
651
269
572

1013

0

2

56
2
39
308

T
82
5
38
518

T
115
13
65
518

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report

Existing AM Peak

7/11/2013

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB

NB

Directions Served R
Maximum Queue (ft) 121
Average Queue (ft) 7
95th Queue (ft) 52
Link Distance (ft) 257
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

TR
8

0

5
518

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Network Summary

Network wide Queuing Penalty: 189
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Arterial Level of Service

Existing AM Peak 712212013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (i) Speed
Kuahelani Ave. 1 39.3 75.4 0.3 15
Town SB On-Ramp 2 21.0 63.6 0.4 22
Mauka SB On-Ramp 29 2.6 11.4 0.1 37
Mauka NB Off-Ramp 3 14 17.5 0.1 20
Ainamakua Drive 4 29.0 49.5 0.2 13
Makaikai St. 5 26.6 60.2 0.3 17
Koolani Drive 6 6.4 28.6 0.2 24
Kaapeha Street 7 55 25.0 0.2 24
Lehiwa Drive 8 13.9 39.7 0.2 20
Total 145.7 370.8 1.9 19
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 15.5 58.4 0.4 23
Kaapeha Street 7 7.6 32.7 0.2 24
Koolani Drive 6 8.0 27.1 0.2 22
Makaikai St. 5 20.6 435 0.2 16
Ainamakua Drive 4 1145 150.7 0.3 7
Town NB Off-Ramp 3 8.5 29.5 0.2 21
Mauka SB On-Ramp 29 1.9 13.4 0.1 27
Town SB Off-Ramp 2 5.9 19.8 0.1 21
Kuahelani Ave. 1 46.9 91.3 0.4 15
Total 229.4 466.5 2.0 16
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AT AUSTIN, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS « SURVEYDAS

APPENDIX D
QUEUING ANALYSIS AND TRAVEL TIME CALCULATIONS

e Alternative IlI-B PM





Queuing and Blocking Report
Left-Turn On-Ramp PM 9/25/2013

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement EB EB EB EB WB WB WB WB NB NB NB SB
Directions Served L T T TR L T T R L T R L
Maximum Queue (ft) 192 357 380 410 300 424 706 258 141 114 104 374
Average Queue (ft) 41 221 220 231 183 232 254 105 69 42 46 284
95th Queue (ft) 127 334 335 358 310 380 506 203 128 90 83 411
Link Distance (ft) 1583 1583 1583 1929 1929 1929 1022 1022

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 250 250 220 100
Storage Blk Time (%) 7 2 8 53
Queuing Penalty (veh) 2 12 20 50

Intersection: 1. Kuahelani Ave. & Meheula Parkway

Movement SB SB
Directions Served T R
Maximum Queue (ft) 640 55
Average Queue (ft) 155 12
95th Queue (ft) 487 37
Link Distance (ft) 1291

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 100
Storage Blk Time (%) 2
Queuing Penalty (veh) 7

Intersection: 2: Town SB On-Ramp/Town SB Off-Ramp & Meheula Parkway

Movement EB EB WB WB WB SB SB
Directions Served T T L T T L L
Maximum Queue (ft) 386 348 110 165 171 167 130
Average Queue (ft) 142 123 43 93 112 91 71
95th Queue (ft) 288 268 90 173 177 137 114
Link Distance (ft) 1929 1929 144 144 144 696 696
Upstream Blk Time (%) 0 2 3

Queuing Penalty (veh) 0 9 15

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
Austin, Tsutsumi & Assoc. Page 1





Queuing and Blocking Report

Left-Turn On-Ramp PM 9/25/2013
Intersection: 3: Mauka NB Off-Ramp/Town NB Off-Ramp & Meheula Parkway

Movement EB EB EB WB WB WB WB WB NB NB SB SB
Directions Served L T T T T T T R R R R R
Maximum Queue (ft) 224 44 37 183 261 362 234 54 138 50 221 201
Average Queue (ft) 100 3 1 38 99 129 98 2 66 2 82 31
95th Queue (ft) 185 37 27 121 212 273 207 27 121 35 211 133
Link Distance (ft) 679 679 832 832 832 832 1560 1560 708 708
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 100

Storage Blk Time (%) 1 7

Queuing Penalty (veh) 2 22

Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served UL L T T R L T T TR L L TR
Maximum Queue (ft) 364 428 633 583 254 104 246 284 284 163 193 144
Average Queue (ft) 281 213 266 238 49 26 139 167 165 54 109 51
95th Queue (ft) 404 473 588 527 156 75 220 251 256 135 178 109
Link Distance (ft) 832 832 832 1429 1429 1429 798 798
Upstream Blk Time (%) 1 1

Queuing Penalty (veh) 9 5

Storage Bay Dist (ft) 300 300 100 200

Storage Blk Time (%) 25 7 1 0 19 0

Queuing Penalty (veh) 151 42 8 0 6 0
Intersection: 4. Ainamakua Drive & Meheula Parkway

Movement SB SB SB SB

Directions Served L T R R

Maximum Queue (ft) 117 85 146 124

Average Queue (ft) 49 38 53 8

95th Queue (ft) 96 78 127 58

Link Distance (ft) 180 180 180

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 150

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Queuing and Blocking Report

Left-Turn On-Ramp PM 9/25/2013
Intersection: 5: Makaikai St. & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 162 357 356 24 119 146 160 202 156
Average Queue (ft) 32 137 139 1 42 58 77 84 65
95th Queue (ft) 102 298 301 12 92 123 141 153 129
Link Distance (ft) 1429 1429 929 929 929 936 704
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 90 90

Storage Blk Time (%) 0 12 1

Queuing Penalty (veh) 1 8 0

Intersection: 6: Meheula Parkway & Koolani Drive

Movement EB EB EB WB WB WB SB SB
Directions Served L T T T T TR L R
Maximum Queue (ft) 187 163 172 106 119 137 35 76

Average Queue (ft) 85 37 47 45 47 52 9 37

95th Queue (ft) 146 110 131 86 95 105 31 62

Link Distance (ft) 929 929 778 778 778 1175 1175
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 475

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: Kaapeha Street & Meheula Parkway

Movement EB EB EB WB WB WB WB NB SB
Directions Served L T TR L T T TR LTR LTR
Maximum Queue (ft) 64 244 256 33 102 107 107 52 53
Average Queue (ft) 30 43 57 9 38 37 33 18 22
95th Queue (ft) 61 139 163 31 76 84 78 45 48
Link Distance (ft) 778 778 1078 1078 1078 677 499
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 130 90

Storage Blk Time (%) 1 1

Queuing Penalty (veh) 1 0

Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Queuing and Blocking Report

Left-Turn On-Ramp PM 9/25/2013
Intersection: 8: Lehiwa Drive & Meheula Parkway

Movement EB EB EB WB WB WB NB SB
Directions Served L T TR L T TR LTR LTR
Maximum Queue (ft) 94 200 251 28 111 114 146 70
Average Queue (ft) 32 66 95 4 54 57 71 29
95th Queue (ft) 69 148 188 20 97 105 124 62
Link Distance (ft) 1078 1078 1904 1904 1112 991
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 100

Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 0

Intersection: 15: Ainamakua Drive

Movement NB SB SB

Directions Served L T T

Maximum Queue (ft) 198 4 11

Average Queue (ft) 127 0 1

95th Queue (ft) 208 3 11

Link Distance (ft) 180 484 484

Upstream Blk Time (%) 2

Queuing Penalty (veh) 4

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 26: H-2 Freeway & Mililani Mauka Off-Ramp

Movement EB EB EB WB WB WB WB
Directions Served T T T T T T R
Maximum Queue (ft) 54 102 71 1848 1877 1897 1894
Average Queue (ft) 3 22 10 746 1860 1866 1865

95th Queue (ft) 29 72 41 2166 1890 1884 1881

Link Distance (ft) 293 293 293 1846 1846 1846 1846
Upstream Blk Time (%) 0 43 93 99

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report

Left-Turn On-Ramp PM 9/25/2013
Intersection: 27: H-2 Freeway & Town SB Off-Ramp
Movement SB SB

Directions Served T TR

Maximum Queue (ft) 3283 3287

Average Queue (ft) 3139 3209

95th Queue (ft) 3643 3592

Link Distance (ft) 3230 3230

Upstream Blk Time (%) 36 47

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 29: Meheula Parkway & Mauka SB On-Ramp
Movement EB WB WB

Directions Served T T T

Maximum Queue (ft) 6 175 279

Average Queue (ft) 0 30 49

95th Queue (ft) 4 111 165

Link Distance (ft) 144 679 679

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 32: H-2 Freeway & Town SB On-Ramp
Movement EB EB NB SB SB
Directions Served R R T T T
Maximum Queue (ft) 140 143 36 102 147
Average Queue (ft) 65 53 2 5 17
95th Queue (ft) 117 121 14 44 78
Link Distance (ft) 732 732 293 364 364
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Mililani Mauka Study SimTraffic Report
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Queuing and Blocking Report
Left-Turn On-Ramp PM 9/25/2013

Intersection: 33: Town NB Off-Ramp/Mauka NB On-Ramp

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

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

Intersection: 34: H-2 Freeway & Mililani Town Off-Ramp

Movement EB NB
Directions Served R TR
Maximum Queue (ft) 33 9
Average Queue (ft) 1 0
95th Queue (ft) 17 6
Link Distance (ft) 257 364

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

Intersection: 35: H-2 Freeway & Mauka NB On-Ramp

Movement WB
Directions Served R
Maximum Queue (ft) 263
Average Queue (ft) 121
95th Queue (ft) 225
Link Distance (ft) 618

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

Network Summary
Network wide Queuing Penalty: 375

Mililani Mauka Study SimTraffic Report
Austin, Tsutsumi & Assoc. Page 6





Arterial Level of Service

Left-Turn On-Ramp PM 9/25/2013
Arterial Level of Service: EB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Kuahelani Ave. 1 42.1 78.1 0.3 14
Town SB On-Ramp 2 154 58.7 0.4 23
Mauka SB On-Ramp 29 1.6 6.1 0.1 42
Mauka NB Off-Ramp 3 2.6 23.2 0.1 23
Ainamakua Drive 4 22.8 43.2 0.2 15
Makaikai St. 5 15.1 48.0 0.3 22
Koolani Drive 6 5.0 26.9 0.2 25
Kaapeha Street 7 6.2 25.7 0.2 23
Lehiwa Drive 8 9.9 35.0 0.2 22
Total 120.6 344.9 19 20
Arterial Level of Service: WB Meheula Parkway

Delay Travel Dist Arterial
Cross Street Node (slveh) time (s) (mi) Speed
Lehiwa Drive 8 9.5 52.6 0.4 25
Kaapeha Street 7 6.3 31.9 0.2 24
Koolani Drive 6 6.9 25.9 0.2 23
Makaikai St. 5 9.6 319 0.2 21
Ainamakua Drive 4 384 71.2 0.3 14
Town NB Off-Ramp 3 16.0 37.1 0.2 17
Mauka SB On-Ramp 29 5.6 22.6 0.1 23
Town SB Off-Ramp 2 5.9 14.4 0.1 18
Kuahelani Ave. 1 34.7 78.6 0.4 17
Total 133.0 366.0 2.0 20
Mililani Mauka Study SimTraffic Report

Austin, Tsutsumi & Assoc.
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Table E-1
Mililani Mauka Traffic Study - Level of Service Summary

ALTERNATIVE | -

ALTERNATIVE II-A -

ALTERNATIVE II-B -

ALTERNATIVE IlI-A -

ALTERNATIVE IlI-B -

EXISTING Optimized Double Loop On-Ramp w/ Ped Signal Double Loop On-Ramp w/ Ped Overpass Left-Turn On-Ramp w/ LT Phase Only Left-Turn On-Ramp w/ Widened Meheula Parkway
AM PM AM AM PM AM PM AM PM AM PM
D;Zy vicRatio | LOS D;QAy vicRatio | LOS D;QAy vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS S;QAY vicRatio | LOS
Meheula Parkway & Kuahelani Avenue
EBLT 100.6 | 0.67 F 78.7 0.46 E - - - - - - - - - . . . - - -
EB THRT 41.0 0.63 D 48.6 0.70 D - - - - - - - - - - - - - - -
WBLT 83.4 0.56 F 69.4 0.76 E - - - - - - - - - . . . - - -
W8 TH 465 | 0.83 D 336 | 0.70 c - - - - - - - - - - - - - - -
WB RT 37.6 0.58 D 34.2 0.67 (o} - - - - - - - - - - - - - - -
NB LT 842 | 0.61 F 745 | 054 E - - - - - - - - - - - - - - -
NB TH 79.0 0.54 E 70.8 0.30 E - - - - - - - - - . . . - - -
NBRT 73.1 0.13 E 68.8 0.08 E - - - - - - - - - - - - - - -
SBLT 84.5 0.96 F 64.5 0.85 E - - - - - - - - - - - - - - -
SBTH 401 | 013 D 419 | 0.14 D - - - - - - - - - - - - - - -
SBRT 39.0 0.05 D 40.2 0.02 D - - - - - - - - - - - - - - -
Overall| 52.4 0.84 D 46.4 0.74 D - - - - - - - - - - - - . . .
Meheula Parkway & Southbound Interchange
EBTH 6.0 | 045 A 7.4 | 047 A - - - - - - - - - 222 | 073 c 141 | 057 B 222 | 073 [ 141 | 057 B
EBRT 05 | 044 A 02 | 022 A - - - - - - - - - 05 | 044 A 02 | 021 A 05 | 044 A 02 | 021 A
WBLT - - - - - - - - - - - - 32.1 0.72 C 40.9 0.51 D 32.1 0.72 (o} 40.9 0.51 D
WB TH 8.7 0.70 A 11.4 0.76 B - - - - - - - - - 6.9 0.64 A 10.8 0.73 B 6.9 0.64 A 10.8 0.73 B
SBLT 253 | 043 c 304 | 0.62 c - - - - - - - - - 329 | 052 c 348 | 0.64 c 329 | 052 c 348 | 0.64 c
SBRT 0.2 0.17 A 0.4 0.26 A - - - - - - - - - 0.2 0.17 A 0.4 0.26 A 0.2 0.17 A 0.4 0.26 A
Overall| 6.2 0.70 A 9.5 0.73 A - - -- - - - - - - 11.3 0.72 B 12.0 0.75 B 11.3 0.72 B 12.0 0.75 B
Meheula Parkway &Northbound Interchange '
EBLT 68.7 0.74 E 232 0.39 (¢} 74.1 0.76 E 68.7 0.74 E 19.8 0.37 B 68.7 0.74 E 19.8 0.37 B 68.7 0.74 E 68.7 0.74 E 219 0.39 (o}
WB TH 582.6 | 2.23 F* 185 0.51 B 568.2 | 2.20 F* 68.1 1.08 E* 18.2 0.47 B 68.1 1.08 E* 18.2 0.47 B 369.1 | 1.75 F* 172.2 | 1.32 F* 17.3 0.42 B
WB RT 3.1 0.39 A 14.6 0.12 B 27 0.39 A 0.5 0.34 A 15.0 0.12 B 0.5 0.34 A 15.0 0.12 B 27 0.39 A 20 0.37 A 14.7 0.12 B
SBRT 67.7 0.78 E 37.7 0.88 D 732 0.79 E 67.7 0.78 E 30.5 0.83 [} 67.7 0.78 E 30.5 0.83 [} 67.7 0.78 E 67.7 0.78 E 35.0 0.86 D
Overall| 462.5 | 1.92 F* 25.5 0.68 C 451.9 | 1.91 F* 62 1.02 E* 22.5 0.64 C 62 1.02 E* 22.5 0.64 C 296.4 | 1.54 F* 143.1 | 1.20 F* 23.9 0.62 C
Meheula Parkway & Ainamakua Drive '
EBLT 78.1 0.82 E 45.9 0.73 D 111.7 | 0.97 F 78.1 0.82 E 78.1 0.82 E 78.1 0.82 E 78.1 0.82 E
EBTH 31.6 0.48 (¢} 229 0.71 (¢} 34.1 0.48 Cc 31.6 0.48 (¢} 31.6 0.48 (¢} 31.6 0.48 (o} 31.6 0.48 (o}
EBRT 249 | 0.06 [¢ 164 | 0.32 B 269 | 0.06 c 249 | 0.06 [¢ 249 | 0.06 [¢ 249 | 0.06 [¢ 249 | 0.06 [¢
WB LT 76.8 | 0.46 E 63.7 | 054 E 865 | 0.52 F 768 | 0.46 E 76.8 | 0.46 E 76.8 | 0.46 E 76.8 | 0.46 E
WB TH/RT 565.3 | 2.14 F* 34.3 0.50 (o} 5425 | 2.08 F* 363.6 | 1.69 F* 363.6 | 1.69 F* 438.6 | 1.86 F* 403.6 | 1.78 F
NBLT 76.1 0.78 E 56.4 0.63 E 87.5 0.84 F 76.1 0.78 E 76.1 0.78 E 76.1 0.78 E 76.1 0.78 E
NB THIRT 389 | 017 D 451 | 023 D 389 | 0.16 D 389 | 017 D 389 | 017 D 389 | 017 D 389 | 017 D
SBLT 779 | 053 E 56.6 | 0.52 E 83.6 | 0.54 F 779 | 053 E 779 | 053 E 779 | 053 E 779 | 053 E
SBTH 471 | 011 D 472 | 018 D 466 | 0.10 D 471 | 011 D 471 | 011 D 471 | 011 D 471 | 011 D
SBRT 91.5 0.99 F 49.3 0.42 D 113.1 | 1.06 F* 91.5 0.99 F 91.5 0.99 F 91.5 0.99 F 91.5 0.99 F
Overall| 340.4 | 1.41 F* 34.8 0.67 C 334.2 | 1.45 F* 229.3 | 1.22 F* 229.3 | 1.22 F* 270.6 | 1.29 F* 2514 | 1.26 F*
Meheula Parkway & Makaikai Street
EBLT 15.2 0.22 B 5.6 0.14 A 239 0.24 C - - - - - - - - - - - -
EB THIRT 13.8 0.43 B 7.7 0.50 A 26.4 0.46 C - - - - - - - - - - - -
WBLT 10.1 0.01 B 4.6 0.01 A 9.8 0.01 A - - - - - - - - - - - -
WB TH/RT 14.9 0.54 B 54 0.20 A 14.6 0.57 B - - - - - - - - - - - -
NB LT/TH/RT 46.3 0.83 D 46.3 0.67 D 36.9 0.79 D - - - - - - - - - - - -
SB LT/THIRT 29.2 0.51 [} 37.3 0.33 D 245 0.51 C - - - - - - - - - - - -
Overall| 19.3 0.64 B 11.3 0.53 B 21.4 0.65 C - - - - - - - - - - . .
Meheula Parkway & Koolani Drive
EBLT 35.9 0.55 D 18.8 0.57 B - - - - - - - - - . . . - - -
EBTH 3.0 0.28 A 37 0.40 A - - - - - - - - - - - - - - -
WB TH/RT 8.8 0.45 A 12.4 0.35 B - - - - - - - - . . . - - -
SBLT 33.1 0.24 (¢} 217 0.09 (¢} - - - - - - - - - - - - - - -
SBRT 32.3 0.10 [} 21.7 0.08 [} - - - - - - - - - - - - - - -
overall| 10.1 0.43 B 9.5 0.44 A - - - - - - - - - . . . . . .
Meheula Parkway & Kaapeha Street
EBLT 51.7 0.37 D 219 0.38 (o} - - - - - - - - - - - - - - -
EB THRT 55 0.30 A 6.1 0.46 A - - - - - - - - - - - - - - -
WBLT 50.7 0.30 D 273 0.28 (o} - - - - - - - - - - - - - - -
WB THRT 5.7 0.34 A 6.9 0.24 A - - - - - - - - - - - - - - -
NB LT/TH/RT 44.8 0.45 D 21.2 0.14 (o} - - - - - - - - - - - - - - -
SB LT/THRT 41.6 0.12 D 20.7 0.05 ¢} - - -- - - - - - - - - - - - -
Overall| 9.3 0.36 A 7.8 0.45 A - - -- - - - - - - - - - - - -
Meheula Parkway & Lehiwa Drive
EBLT 409 | 0.46 D 273 | 047 c - - - - - - - - - - - - - - -
EB THIRT 20.0 0.51 B 12.8 0.57 B - - - - - - - - - . . . - - -
wBLT 409 | 0.48 D 329 | 035 c - - - - - - - - - - - - - - -
WB TH/IRT 23.0 0.70 (o} 13.0 0.32 B - - - - - - - - - . . . - - -
NB LT/TH/RT 66.8 1.00 E* 20.8 0.54 (¢} - - - - - - - - - - - - - - -
SB LT/THIRT 17.8 0.39 B 16.5 0.14 B - - - - - - - - - . . . - - -
overall| 30.5 0.84 C 14.5 0.58 B - - - - - - - - - . . . - - -

Notes:






Table E-2: Mililani Mauka Traffic Study - H-2 Freeway Ramp Level of Service Summary

Existing Alternative II-A & 1I-B Alternative I1I-A & 1lI-B
ID |Intersection AM PM AM PM AM PM
Density | LOS | Density | LOS | Density | LOS | Density | LOS | Density | LOS | Density | LOS
Mililani Northbound and Southbound Interchange
H-2 Freeway Ramp Analysis
R1 |H-2 Freeway Northbound Off-Ramp (to Mililani Mauka) 6.5 A 9.6 A - - - - - - - -
R2 [H-2 Freeway Northbound On-Ramp 13.8 B 10.4 B - - - - - - - -
R3 |H-2 Freeway Northbound Off-Ramp (to Mililani Town) 15.7 B 15.2 B - - - - - - - -
R4 |H-2 Freeway Southbound Loop On-Ramp (from Mililani Mauka) 17.1 B 13.8 B 17.1 B 13.8 B 15.8 B 13.3 B
R5 [H-2 Freeway Southbound Off-Ramp 21 C 26.6 C - - - - 21 C 26.6 C
R6 |H-2 Freeway Southbound On-Ramp (from Mililani Town) 18 B 14.6 B - - - - 17.8 B 14.6 B
Midblock Ramp Analysis’
R4 |H-2 Freeway Southbound Loop On-Ramp (from Mililani Mauka) - - - - 25.8 C 9.2 A - - - -
R6 |H-2 Freeway Southbound On-Ramp (from Mililani Town) - - - - - - - - 15.2 B 5.8 A

Notes:

- Ramp analyses for Alternative | not shown, since ramp volumes will remain the same.

T Corresponds to the junction on each respective ramp where the proposed ramp lane tapers into the existing ramp lane.






Table E-3: Meheula Parkway - Arterial AM Peak Travel Time Summary Comparison

Meheula Parkway

AM Peak Hour

Alternative II-A

Alternative II-B

Alternative IlI-A

Alternative IlI-B

- . Alternative |
Existing Conditions Ovtimized Double Loop On-Ramp | Double Loop On-Ramp Left-Turn On-Ramp Left-Turn On-Ramp w/
P w/ Ped Signal w/ Ped Overpass w/ LT Phase Only Widened Meheula Pkwy
. Unchanged from . . . .
Westbound 13 min. .g. 4 min. 4 min. 10 min. 5 min.
existing
Eastbound 3 min. 3 min. 3 min. 3 min. 3 min. 3 min.

Notes:

- Travel time values shown are taken between Kaapeha Street and the Southbound Interchange.
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Appendix B — Summary of Improvements





Mililani Interchange Traffic Study

Summary of Improvements

Mililani, Oahu, Hawaii December 2013
Summary of Improvements
Alternative I1A and 1B — Double Loop On-Ramp
Existing Improved Reference
Design Vehicle SU, WB-50 HDOT Table 2-3, 2-5
Meheula Pkwy : 12’ Meheula Pkwy : 10* — 12’ HDOT Table 2-3
(20’ Minimum) HDOT p. 8-8, 3.
Asbuilt Drawings
Lane Width
Ramp : 15’ Ramp : 15’ Asbuilt Drawings
H-2:12’ H-2:12 HDOT Table 11-1,

Greenbook 3-103, Table 3-29

Number of Lanes

Near business area entrance:
2 — 12’ Thru traffic lane
1 - 12’ Northbound only
1 — 12’ Business access
only

Bridge Section :
To Town Area
1 - 12’ H-2 South ramp only
2—12’ Thru lane to Town

To Mauka Area
1 - 12’ H-2 Northbound only
2 —12’ Thru lane to Mauka

Near business area entrance :
4 — 10’ Thru traffic lane
1 - 12’ Northbound and
business access only

Bridge Section :
To Town Area
2 — 10’ H-2 South ramp only
1-10°,1-11" Thru lane to Town

To Mauka
1 - 11" H-2 Northbound Left turn Only
2 —10’ Thru lane to Mauka

Existing Conditions,
Asbuilt Drawings.

Width of Pavement
Section ( Near
Northbound ramp)

Common Improvement for Alternative 1A and 11B

52’ ( To Town bound including 2’
shoulder on both side)

56’ ( To Town bound including 2’ shoulder on
both side)

H-2 Northbound
Right Turn

R=100’ (inner edge of travel lane)
12’ wide

R=100 ( inner edge of travel lane)
12’ wide

Asbuilt Drawings

Median

1r

8 *-10’

HDOT 6-29, Figure 6-O

B-1






Mililani Interchange Traffic Study

Summary of Improvements

Mililani, Oahu, Hawaii December 2013
Alternative I1A and 11B — Double Loop On-Ramp
Existing Improved Reference
. Existing Asbuilt
= 0, = 0,
Super Elevation e=8% Emax=8% HDOT p. 4-14
Shoulder Ramp : 4°(Left), 8’(Right) Ramp : 4°(Left), 8’(Right) Greenbook p.10-102
Taper : 6’ Taper : 6’ HDOT p. 11-18

Common Improvement for Alternative 11A and 11B

Lateral clearance
near structural

4’ minimum beyond the edge of paved
shoulder

Greenbook p.10-103

support
R=175 ( Inner edge of travel lane) Ramp Beginning : R=250" Greenbook p. 3-58
R=159’ ( Inner edge of travel lane)
Ramp Radius Ramp Ending : R=300"

Rmin=134’ ( emax:8%, Vd=25 mph)

Greenbook Table 3-10b

Gutter Swale

4" Wide, 6" Wide(H-2)

4’ Wide (ramp, under bridge), 6° Wide (H-2)

Gap Acceptance 300"
Distance
Taper 1:50 ( 600" Taper)
Acceleration Lane 1000’

HDOT p. 11-18,
Figure 11-F

Pavement Section

Meheula Pkwy
2” AC Mix V
6” Aggregate Base
6” Aggregate Subbase

Ramp & Taper
5”7 AC Mix IV
77 Asphalt Concrete Base
4” Asphalt Treated Permeable Base
Geotextile Filter Fabric
11" Aggregate Subbase on
Compacted Subgrade

10’ Wide shoulder on H-2 (AC.)
2Y%” AC Mix I
6 ¥%2” Aggregate Base
10” Aggregate Subbase

Meheula Pkwy
Same as Existing

Double Loop Ramp
Same as Existing

Entrance Taper ( Same as Existing H-2
Pavement Section )

9” PCC Pavement

4” Cement Treated Base

6” Aggregate Subbase

* DOT As-built Drawings -
Mililani Interchange Northbound
On- and Off-Ramps, 1992

* DOT As-Built Drawings —
Interstate Route H-2 Mililani
Interchange Southbound On- and
Off-Ramps, 1997

*DOT As-Built Drawings —
Interstate Route H-2 Mililani
Interchange F.A.l Proj. No I-H2-
1(7):4, 1973
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Mililani Interchange Traffic Study

Summary of Improvements
Mililani, Oahu, Hawaii

December 2013
Alternative I1A and 1B — Double Loop On-Ramp
Improved Reference
) . 18.5’ ( minimum) HDOT 10-04.2
v | Vertical Clearance ( Height)
> 2
o 8.33%(Maximum) HDOT 14-04.2
O3 Level platform for every 30 interval. 2010 ADA Stanadrds
on = | Ramps for Overpass drail
=0 Handrails
o S
= .g Walkways : 8’ minimum between handrails. HDOT p. 14-18
+—
T
= g Width for Ramps, Landings and | Ramp run width : 3’ minimum.
g S_J Walkways Landings : 60” minimum 2010 ADA Standards,
< 405.5
405.7, Figure 405.7
Horizontal Clearance from 32’ ( H-2 On-Ramp) HDOT p.4-10, Figure 4-E
center of Travel Lane 20’ ( H-2 Off-Ramp)
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Mililani Interchange Traffic Study Summary of Improvements

Mililani, Oahu, Hawaii December 2013
Alternative I11A and 111B - Additional Left Turn Lane
Existing Improved Reference
Design Vehicle SU, WB-50 HDOT Table 2-3, 2-5
295’ ( H-2 South Alternative 111A)
N/A 8007 (H-2 South Alternative 111B)

Length of Left Turn
Storage Lane

615’( H-2 North)

400’( H-2 North)

HDOT 6-06.3

Length of Left Turn
Lane Taper (H-2

N/A
150’( H-2 North)

100’( H-2 South)
100’( H-2 North)

HDOT Figure 6-Q
Greenbook Figure 3-36

4” Cement Treated Base
6” Aggregate Subbase

o

o

c

©

<

©

=

)

©

c

o5 South)

=

<£ Turning Radius N/A R=50" ( Outside) HDOT Table 6-2
L 20’ (ramp entrance),

]

C . , 12’ Ramp HDOT Table 6-4
g Lane Width 12 12’ (111A storage lane) HDOT 6-06.2
< 11’ (111B Storage Lane)

g_ Acceleration Lane N/A 280’ Greenbook Table 10-3
E

g Merge Taper N/A 300° Greenbook Figure 10-69
=

& Ramp Pavement

o 111

O | Pavement Section N/A 9" PCC Pavement
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Mililani Interchange Traffic Study

Summary of Improvements

Mililani, Oahu, Hawaii December 2013
Alternative I11A and I11B - Additional Left Turn Lane
Existing Improved Reference
Meheula Pkwy : 12’ Meheula Pkwy : 10* — 12’ HDOT Table 2-3
(10” Minimum) HDOT p. 8-8, 3.
Asbuilt Drawings
Lane Width

Ramp : 12 Ramp : 20°-12’ Asbuilt Drawings

Alternative 111B — Upstream Improvement Only

HDOT Table 11-1,
Greenbook 3-103, Table 3-29

Number of Lanes

Near business area entrance:
2 — 12’ Thru traffic lane
1 - 12’ Northbound only
1 — 12’ Business access
only

Bridge Section :
To Town Area
1 - 12’ H-2 South ramp only
2—12’ Thru lane to Town

To Mauka Area
1 - 12’ H-2 Northbound only
2 —12’ Thru lane to Mauka

Near business area entrance :
4 — 10’ Thru traffic lane
1 - 12’ Northbound and
business access only

Bridge Section :
To Town Area
1 - 10’ H-2 South ramp only
2—10" Thru lane to Town
1-11" Left Turn Only

To Mauka
1 -11" H-2 Northbound Left turn Only
2 —10’ Thru lane to Mauka

Existing Conditions,
Asbuilt Drawings.

Width of Pavement

Pavement Section
(' Near Northbound
ramp)

52’ ( To Town including 2’ shoulder
on both side)

Meheula Pkwy
2” AC Mix V
6” Aggregate Base
6” Aggregate Subbase

56’ ( To Town including 2’ shoulder on both
side)

Meheula Pkwy
Same as Existing

* DOT As-built Drawings -
Mililani Interchange Northbound
On- and Off-Ramps, 1992

H-2 Northbound
Right Turn

R=100’ (inner edge of travel lane)
12’ wide

R=100 ( inner edge of travel lane)
12’ wide

Asbuilt Drawings

Median

1

8 -10°

HDOT 6-29, Figure 6-O
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Appendix C — Preliminary Cost Estimates





Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlA - Double Loop On-Ramp With Traffic Signal
Description Quantity | Unit of Measure | Unit Price | Total Cost

Demolition

Clearing and Grubbing 1 LS $30,000.00 $30,000.00
Removal of Concrete Sidewalk & Ramp 500 SY $50.00 $25,000.00
Removal of AC Pavement 8000 SY $12.00 $96,000.00
Removal of PCC Pavement 1000 SY $200.00 $200,000.00
Removal of Existing Sign 3 EA $110.00 $330.00
Removal of Concrete Curb 1000 LF $15.00 $15,000.00
Removal of Concrete Curb & Gutter 700 LF $12.00 $8,400.00
Removal of Storm Drain Inlet on Existing Ramp 6 EA $4,250.00 $25,500.00
Removal of Curb Inlet 3 EA $7,000.00 $21,000.00
Removal of Storm Drain Pipe 600 LF $260.00 $156,000.00
Removal of Storm Drain Gutter Swale( 4' W, Loop Ramp ) 80 CY $120.00 $9,600.00
Removal of Light Pole, Conc. base and Wiring 1 LS $400,000.00 $400,000.00
Removal of Traffic Signal Controller, Wiring 1 LS $250,000.00 $250,000.00
Removal of Crosswalk Marking 1 LS $1,100.00 $1,100.00
Remove Existing Crosswalk Signal (4ea) 1 LS $24,000.00 $24,000.00
Removal of Existing Pavement Striping 500 LF $4.00 $2,000.00
Cold Planing 135000 SF $2.00 $270,000.00
Roadway Excavation 600 CcY $40.00 $24,000.00
Sawcut 6000 LF $5.00 $30,000.00
Removal of Existing Barrier Walll 170 LF $320.00 $54,400.00

Subtotal $1,642,330.00

New Construction

Field Office 1 LS $250,000.00 $250,000.00
Field Posted Drawings 1 LS $3,500.00 $3,500.00
Mobilization 1 LS $100,000.00 $100,000.00
Installation, Maintenance, Monitoring, and Removal of BMP 1 LS $200,000.00 $200,000.00
Fine Grading 9000 SY $14.00 $126,000.00
Asphalt Concrete Base 1000 CY $300.00 $300,000.00
Asphalt Treated Permeable Base 600 CcY $63.00 $37,800.00
Geotextile filter Fabric 6000 SY $7.00 $42,000.00
Aggregate Subbase Course 2400 CY $72.00 $172,800.00
HMA Pavement, Mix No. IV 1600 CY $450.00 $720,000.00
Underdrain ( under pavement) 4000 LF $12.00 $48,000.00
Cement Treated Base 500 CY $63.00 $31,500.00
Portland Cement Conc. Pavement 4200 SY $350.00 $1,470,000.00
Transverse Contraction Joint 1 LS $5,000.00 $5,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IIA - Double Loop On-Ramp With Traffic Signal
Description Quantity Unit of Measure Unit Price Total Cost
New Barrier Wall 100 LF $375.00 $37,500.00
Portland Cement Concrete Sidewalk 600 SY $128.00 $76,800.00
Curb Ramp 5 EA $7,500.00 $37,500.00
Detectable Warning 6 EA $542.00 $3,252.00
Concrete Curb 900 LF $30.00 $27,000.00
Curb and Gutter 700 LF $100.00 $70,000.00
Grassing / Seeding / Hydro-Mulching 250 SY $28.00 $7,000.00
Grading ( Ramp, Cut & Fill on Ramp widening) 1000 CY $55.00 $55,000.00
Subtotal $3,820,652.00
Drainage
PCC Gutter Swale, 4' W 600 SY $182.00 $109,200.00
Grated Inlet on Loop Ramp 4 EA $7,500.00 $30,000.00
Catch Basin Type "B" 3 EA $11,000.00 $33,000.00
DMH 4 EA $17,500.00 $70,000.00
Drainage Pipe 500 LF $107.00 $53,500.00
Excavation for Drainage Facilities 500 CY $113.00 $56,500.00
Bedding Material for Drainage Pipe 75 CY $50.00 $3,750.00
Subtotal $355,950.00
Traffic Signs and Markings
Relocation of Existing Sign 7 EA $117.00 $819.00
Install New Sign w/ Post 3 EA $488.00 $1,464.00
Traffic Control 1 LS $330,000.00 $330,000.00
4-Inch White Pavement Striping (Thermoplastic Extrusion) 6000 LF $5.00 $30,000.00
4-Inch White Guide Line Striping (Thermoplastic Extrusion) 800 LF $5.00 $4,000.00
4-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 1400 LF $5.00 $7,000.00
4-Inch Double Yellow Pavement Striping ( Thermoplastic Extrusion) 1700 LF $10.00 $17,000.00
8-Inch White Pavement Striping (Thermoplastic Extrusion) 2000 LF $7.00 $14,000.00
12-Inch White Pavement Striping (Thermoplastic Extrusion) 200 LF $10.00 $2,000.00
12-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 400 LF $10.00 $4,000.00
Pavement Arrow (Thermoplastic Extrusion) 78 EA $271.00 $21,138.00
Pavement Word "ONLY" (Thermoplastic Extrusion) 14 EA $325.00 $4,550.00
Crosswalk Marking (Thermoplastic Extrusion) 1 LS $3,500.00 $3,500.00
Type "A" Pavement Marker 300 EA $8.00 $2,400.00
Type "C" Pavement Marker 330 EA $12.00 $3,960.00
Type "H" Pavement Marker 83 EA $12.00 $996.00
Type "D" Pavement Marker 34 EA $12.00 $408.00
Subtotal $447,235.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlA - Double Loop On-Ramp With Traffic Signal
Description |  Quantity | Unit of Measure | Unit Price | Total Cost

Electrical

Roadway Lighting Poles, Conc. base and wiring 1 LS $250,000.00 $250,000.00
Vehicle Detector 21 EA $1,000.00 $21,000.00
Crosswalk Signal Light, Wiring, Base 1 LS $80,000.00 $80,000.00
Traffic Signal, Controller, Wiring 1 LS $300,000.00 $300,000.00

Subtotal $651,000.00

CONSTRUCTION SUBTOTAL

$6,917,167.00

COST ESCALATION

Engineering Service

Permitting

Construction Contingencies @ 10 %

$923,067.00

TOTAL CONSTRUCTION

$10,153,727.44

SAY

$10,200,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative 1IB - Double Loop On-Ramp With Pedestrian Overpass
Description |  Quantity | Unit of Measure | Unit Price | Total Cost

Demolition

Clearing and Grubbing 1 LS $30,000.00 $30,000.00
Removal of Concrete Sidewalk & Ramp 650 SY $50.00 $32,500.00
Removal of AC Pavement 8000 SY $12.00 $96,000.00
Removal of PCC Pavement 1000 SY $200.00 $200,000.00
Removal of Existing Sign 7 EA $110.00 $770.00
Removal of Concrete Curb 1000 LF $15.00 $15,000.00
Removal of Concrete Curb & Gutter 700 LF $12.00 $8,400.00
Removal of Storm Drain Inlet on Existing Ramp 6 EA $4,250.00 $25,500.00
Removal of Curb Inlet 3 EA $7,000.00 $21,000.00
Removal of Storm Drain Pipe 600 LF $260.00 $156,000.00
Removal of Storm Drain Gutter Swale( 4' W, Loop Ramp ) 80 CY $120.00 $9,600.00
Removal of Light Pole, Conc. base and Wiring 1 LS $400,000.00 $400,000.00
Removal of Traffic Signal Controller, Wiring 1 LS $250,000.00 $250,000.00
Removal of Crosswalk Marking 1 LS $2,000.00 $2,000.00
Remove Existing Crosswalk Signal (6ea) 1 LS $35,000.00 $35,000.00
Removal of Existing Pavement Striping 600 LF $4.00 $2,400.00
Cold Planing 135000 SF $2.00 $270,000.00
Roadway Excavation 600 CcY $40.00 $24,000.00
Sawcut 6000 LF $5.00 $30,000.00
Removal of Existing Barrier Walll 170 LF $320.00 $54,400.00

Subtotal $1,662,570.00

New Construction

Field Office 1 LS $250,000.00 $250,000.00
Field Posted Drawings 1 LS $4,000.00 $4,000.00
Mobilization 1 LS $130,000.00 $130,000.00
Installation, Maintenance, Monitoring, and Removal of BMP 1 LS $260,000.00 $260,000.00
Fine Grading 10000 SY $14.00 $140,000.00
Asphalt Concrete Base 1000 CY $300.00 $300,000.00
Asphalt Treated Permeable Base 600 CcY $63.00 $37,800.00
Geotextile filter Fabric 6000 SY $7.00 $42,000.00
Aggregate Subbase Course 2400 CY $72.00 $172,800.00
HMA Pavement, Mix No. IV 1600 CY $450.00 $720,000.00
Underdrain ( under pavement) 4000 LF $12.00 $48,000.00
Cement Treated Base 500 CY $63.00 $31,500.00
Portland Cement Conc. Pavement 4200 SY $350.00 $1,470,000.00
Transverse Contraction Joint 1 LS $5,000.00 $5,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative 1IB - Double Loop On-Ramp With Pedestrian Overpass
Description Quantity Unit of Measure Unit Price Total Cost
New Barrier Wall 100 LF $375.00 $37,500.00
Portland Cement Concrete Sidewalk 600 SY $128.00 $76,800.00
Curb Ramp 3 EA $7,500.00 $22,500.00
Detectable Warning 6 EA $542.00 $3,252.00
Concrete Curb 900 LF $30.00 $27,000.00
Curb and Gutter 700 LF $100.00 $70,000.00
Grassing / Seeding / Hydro-Mulching 400 SY $28.00 $11,200.00
Grading ( Ramp, Cut & Fill on Ramp widening) 1200 CY $55.00 $66,000.00
Subtotal $3,925,352.00
Drainage
PCC Gutter Swale, 4' W 600 SY $182.00 $109,200.00
Grated Inlet on Loop Ramp 4 EA $7,500.00 $30,000.00
Catch Basin Type "B" 3 EA $11,000.00 $33,000.00
DMH 4 EA $17,500.00 $70,000.00
Drainage Pipe D24 500 LF $107.00 $53,500.00
Excavation for Drainage Facilities 500 CY $113.00 $56,500.00
Bedding Material for Drainage Pipe 75 CY $50.00 $3,750.00
Subtotal $355,950.00
Traffic Signs and Markings
Relocation of Existing Sign 5 EA $117.00 $585.00
Install New Sign w/ Post 3 EA $488.00 $1,464.00
Traffic Control 1 LS $350,000.00 $350,000.00
4-Inch White Pavement Striping (Thermoplastic Extrusion) 6000 LF $5.00 $30,000.00
4-Inch White Guide Line Striping (Thermoplastic Extrusion) 800 LF $5.00 $4,000.00
4-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 1400 LF $5.00 $7,000.00
4-Inch Double Yellow Pavement Striping ( Thermoplastic Extrusion) 1700 LF $10.00 $17,000.00
8-Inch White Pavement Striping (Thermoplastic Extrusion) 2000 LF $7.00 $14,000.00
12-Inch White Pavement Striping (Thermoplastic Extrusion) 200 LF $10.00 $2,000.00
12-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 400 LF $10.00 $4,000.00
Pavement Arrow (Thermoplastic Extrusion) 78 EA $271.00 $21,138.00
Pavement Word "ONLY" (Thermoplastic Extrusion) 14 EA $325.00 $4,550.00
Crosswalk Marking (Thermoplastic Extrusion) 1 LS $3,500.00 $3,500.00
Type "A" Pavement Marker 300 EA $8.00 $2,400.00
Type "C" Pavement Marker 330 EA $12.00 $3,960.00
Type "H" Pavement Marker 83 EA $12.00 $996.00
Type "D" Pavement Marker 34 EA $12.00 $408.00
Subtotal $467,001.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative 1IB - Double Loop On-Ramp With Pedestrian Overpass
Description |  Quantity | Unit of Measure | Unit Price | Total Cost

Electrical

Roadway Lighting Poles, Conc. base and wiring 1 LS $250,000.00 $250,000.00

Vebhicle Detector 21 EA $1,000.00 $21,000.00

Crosswalk Signal Light, Wiring, Base 1 LS $80,000.00 $80,000.00

Traffic Signal, Controller, Wiring 1 LS $300,000.00 $300,000.00
Subtotal $651,000.00

Pedestrian Overpass

ADA Accessible Ramp 3500 SF $250.00 $875,000.00

Precasted Concrete Bridge 2300 SF $380.00 $874,000.00

Hand Rail 1200 LF $35.00 $42,000.00

Fence 400 LF $150.00 $60,000.00

Columns 1 LS $600,000.00 $600,000.00
Subtotal $2,451,000.00

CONSTRUCTION SUBTOTAL

$9,512,873.00

COST ESCALATION

Engineering Service

Permitting

Construction Contingencies @ 10 %

$1,265,700.00

TOTAL CONSTRUCTION

$13,922,693.00

SAY

$14,000,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IIIA - Additional Left Turn Lane
Description |  Quantity | Unit of Measure | Unit Price | Total Cost
Demolition
Clearing and Grubbing 1 LS $8,334.00 $8,334.00
Removal of Concrete Sidewalk & Ramp 40 SY $50.00 $2,000.00
Removal of AC Pavement 15 SY $12.00 $180.00
Removal of Concrete Curb & Gutter 50 LF $12.00 $600.00
Removal of Existing Sign 1 EA $110.00 $110.00
Removal of Light Pole, Conc. base and Wiring 1 LS $160,000.00 $160,000.00
Removal of Traffic Signal Controller, Wiring 1 LS $17,000.00 $17,000.00
Roadway Excavation 750 CY $40.00 $30,000.00
Sawcut 600 LF $5.00 $3,000.00
Removal of Existing Pavement Striping 2000 LF $4.00 $8,000.00
Removal of PCC Pavement 300 SY $200.00 $60,000.00
Removal of Storm Drain Gutter Swale 200 LF $120.00 $24,000.00
Subtotal $313,224.00
New Construction
Field Office 1 LS $41,667.00 $41,667.00
Field Posted Drawings 1 LS $1,667.00 $1,667.00
Mobilization 1 LS $50,000.00 $50,000.00
Installation, Maintenance, Monitoring, and Removal of BMP 1 LS $40,000.00 $40,000.00
Fine Grading 2133 SY $14.00 $29,857.03
Aggregate Subbase Course 150 CY $72.00 $10,800.00
Cement Treated Base 130 CY $63.00 $8,190.00
Portland Cement Conc. Pavement 1100 SY $350.00 $385,000.00
Transverse Contraction Joint 1 LS $2,500.00 $2,500.00
Portland Cement Concrete Sidewalk 13 SY $128.00 $1,664.00
Curb Ramp 2 EA $7,500.00 $15,000.00
Detectable Warning 2 EA $542.00 $1,084.00
Concrete Curb 200 LF $30.00 $6,000.00
Curb and Gutter 50 LF $100.00 $5,000.00
Grassing / Seeding / Hydro-Mulching 200 SY $28.00 $5,600.00
Grading ( Ramp, Cut & Fill on Ramp widening) 100 CcY $55.00 $5,500.00
Subtotal $609,529.03
Drainage
PCC Gutter Swale, 4' W 300 SY $182.00 $54,600.00
Grated Inlet on Loop Ramp 2 EA $7,500.00 $15,000.00
Catch Basin Type "B" 2 EA $11,000.00 $22,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlIA - Additional Left Turn Lane
Description Quantity Unit of Measure Unit Price Total Cost
Drainage Pipe 50 LF $107.00 $5,350.00
Bedding Material for Drainage Pipe 8 CY $50.00 $400.00
DMH 3 EA $17,500.00 $52,500.00
Subtotal $149,850.00
Traffic Signs, Lights and Electrical
Install New Sign w/ Post 6 EA $488.00 $2,928.00
Traffic Control 1 LS $58,334.00 $58,334.00
4-Inch White Pavement Striping (Thermoplastic Extrusion) 450 LF $5.00 $2,250.00
4-Inch White Guide Line Striping (Thermoplastic Extrusion) 500 LF $5.00 $2,500.00
4-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 600 LF $5.00 $3,000.00
4-Inch Double Yellow Pavement Striping ( Thermoplastic Extrusion) 1650 LF $10.00 $16,500.00
8-Inch White Pavement Striping (Thermoplastic Extrusion) 297 LF $7.00 $2,079.00
12-Inch White Pavement Striping (Thermoplastic Extrusion) 20 LF $10.00 $200.00
12-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 250 LF $10.00 $2,500.00
Pavement Arrow (Thermoplastic Extrusion) 5 EA $271.00 $1,355.00
Pavement Word "ONLY" (Thermoplastic Extrusion) 3 EA $325.00 $975.00
Crosswalk Marking (Thermoplastic Extrusion) 1 LS $500.00 $500.00
Type "C" Pavement Marker 27 EA $12.00 $324.00
Type "H" Pavement Marker 57 EA $12.00 $684.00
Type "D" Pavement Marker 3 EA $12.00 $36.00
Subtotal $1,155,654.03
Electrical
Roadway Lighting Poles, Conc. base and wiring 1 LS $25,000.00 $25,000.00
Vehicle Detector 4 EA $1,000.00 $4,000.00
Crosswalk Signal Light, Wiring, Base 2 EA $2,500.00 $5,000.00
Traffic Signal, Controller, Wiring 1 LS $150,000.00 $150,000.00
Subtotal $184,000.00

CONSTRUCTION SUBTOTAL

$1,350,768.03

COST ESCALATION $270,153.61
Engineering Service $162,092.16
Permitting $100,000.00
Construction Contingencies @ 10 % $188,301.38

TOTAL CONSTRUCTION

$2,071,315.19

SAY

$2,100,000.00






Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlIB - Additional Left Turn Lane With Upstream Improvements
Description |  Quantity | Unit of Measure | Unit Price | Total Cost

Demolition

Clearing and Grubbing 1 LS $30,000.00 $30,000.00
Removal of Concrete Sidewalk & Ramp 350 SY $50.00 $17,500.00
Removal of AC Pavement 500 SY $12.00 $6,000.00
Removal of PCC Pavement 300 SY $200.00 $60,000.00
Removal of Existing Sign 4 EA $110.00 $440.00
Removal of Concrete Curb 1000 LF $15.00 $15,000.00
Removal of Concrete Curb & Gutter 700 LF $12.00 $8,400.00
Removal of Curb Inlet 4 EA $7,000.00 $28,000.00
Removal of Storm Drain Pipe 400 LF $260.00 $104,000.00
Removal of Storm Drain Gutter 200 CY $120.00 $24,000.00
Removal of Light Pole, Conc. base and Wiring 1 LS $340,000.00 $340,000.00
Removal of Traffic Signal Controller, Wiring 1 LS $350,000.00 $350,000.00
Removal of Crosswalk Marking 1 LS $1,000.00 $1,000.00
Remove Existing Crosswalk Signal 1 LS $25,000.00 $25,000.00
Removal of Existing Pavement Striping 150 LF $4.00 $600.00
Cold Planing 120000 SF $2.00 $240,000.00
Roadway Excavation 250 CY $40.00 $10,000.00
Sawcut 1028 LF $5.00 $5,140.00

Subtotal $1,265,080.00

New Construction

Field Office 1 LS $210,000.00 $210,000.00
Field Posted Drawings 1 LS $3,000.00 $3,000.00
Mobilization 1 LS $100,000.00 $100,000.00
Installation, Maintenance, Monitoring, and Removal of BMP 1 LS $100,000.00 $100,000.00
Fine Grading 3000 SY $14.00 $42,000.00
Asphalt Concrete Base 200 CY $300.00 $60,000.00
Aggregate Subbase Course 350 CY $72.00 $25,200.00
HMA Pavement, Mix No. (V) 850 CY $450.00 $382,500.00
Cement Treated Base 130 CY $63.00 $8,190.00
Portland Cement Conc. Pavement 1300 SY $350.00 $455,000.00
Transverse Contraction Joint 1 LS $2,500.00 $2,500.00
Portland Cement Concrete Sidewalk 600 SY $128.00 $76,800.00
Curb Ramp 6 EA $7,500.00 $45,000.00
Detectable Warning 6 EA $542.00 $3,252.00






Mililani Interchange Traffic Study Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlIB - Additional Left Turn Lane With Upstream Improvements
Description Quantity Unit of Measure Unit Price Total Cost
Concrete Curb 900 LF $30.00 $27,000.00
Curb and Gutter 632 LF $100.00 $63,200.00
Grassing / Seeding / Hydro-Mulching 200 SY $28.00 $5,600.00
Grading ( Ramp, Cut & Fill on Ramp widening) 150 CY $55.00 $8,250.00
Subtotal $1,617,492.00
Drainage
PCC Gutter Swale, 4' W 400 SY $182.00 $72,800.00
Grated Inlet 2 EA $7,500.00 $15,000.00
Catch Basin Type "B" 4 EA $11,000.00 $44,000.00
DMH 3 EA $17,500.00 $52,500.00
Drainage Pipe 30 LF $107.00 $3,210.00
Excavation for Drainage Facilities 50 CY $113.00 $5,650.00
Bedding Material for Drainage Pipe 10 CY $50.00 $500.00
Subtotal $193,660.00
Traffic Signs and Markings
Relocation of Existing Sign 6 EA $117.00 $702.00
Install New Sign w/ Post 1 LS $300,000.00 $300,000.00
Traffic Control 1 LS $200,000.00 $200,000.00
4-Inch White Pavement Striping (Thermoplastic Extrusion) 3000 LF $5.00 $15,000.00
4-Inch White Guide Line Striping (Thermoplastic Extrusion) 2000 LF $5.00 $10,000.00
4-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 1600 LF $5.00 $8,000.00
4-Inch Double Yellow Pavement Striping ( Thermoplastic Extrusion) 1500 LF $10.00 $15,000.00
8-Inch White Pavement Striping (Thermoplastic Extrusion) 4500 LF $7.00 $31,500.00
12-Inch White Pavement Striping (Thermoplastic Extrusion) 200 LF $10.00 $2,000.00
12-Inch Yellow Pavement Striping (Thermoplastic Extrusion) 150 LF $10.00 $1,500.00
Pavement Arrow (Thermoplastic Extrusion) 50 EA $271.00 $13,550.00
Pavement Word "ONLY" (Thermoplastic Extrusion) 8 EA $325.00 $2,600.00
Crosswalk Marking (Thermoplastic Extrusion) 1 LS $2,500.00 $2,500.00
Type "A" Pavement Marker 300 EA $8.00 $2,400.00
Type "C" Pavement Marker 350 EA $12.00 $4,200.00
Type "H" Pavement Marker 30 EA $12.00 $360.00
Type "D" Pavement Marker 55 EA $12.00 $660.00
Subtotal $609,972.00
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Mililani Interchange Traffic Study

Cost Estimates

Mililani, Oahu, Hawaii December 2013
Alternative IlIB - Additional Left Turn Lane With Upstream Improvements
Description |  Quantity | Unit of Measure | Unit Price | Total Cost

Electrical

Roadway Lighting Poles, Conc. base and wiring 1 LS $220,000.00 $220,000.00
Vehicle Detector 35 EA $1,000.00 $35,000.00
Crosswalk Signal Light, Wiring, Base 1 LS $400,000.00 $400,000.00
Traffic Signal, Controller, Wiring 1 LS $500,000.00 $500,000.00

Subtotal $1,155,000.00

CONSTRUCTION SUBTOTAL

$4,841,204.00

COST ESCALATION

Engineering Service

Permitting

Construction Contingencies @ 10 %

$649,038.93

TOTAL CONSTRUCTION

$7,139,428.21

SAY

$7,200,000.00
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e Community Planning
Ml and Engineering, Inc.

Meeting Minutes

Date: May 24, 2013

Project: Mililani Interchange Traffic Study

Meeting Date/ Time: May 22, 2013/ 6:30 PM - 7:40 PM (HST)

Meeting L ocation: Mililani Mauka Elementary School Cafeteria

Attendees:
Name Company Email Address Phone

Alvin Takeshita DOT alvin.takeshita@hawaii.gov 808-587-2220

Bryan Kimura DOT bryan.kimura@hawaii.gov 808-692-7670

Reid Tokuhara DOT reid.tokuhara@hawaii.gov 808-692-7691

Keith Niiya ATA kniiya@atahawaii.com 808-628-3680

Anson Murayama CPE amurayama@cpe-hawaii.com 808-531-4252
Frank Camacho CPE fcamacho@cpe-hawaii.com 808-531-4252
Hywoong Hong CPE hwhong@cpe-hawaii.com 808-531-4252

Sign-In Sheet Attached.

Handouts/Exhibits:

Slide Show Presentation

Double Lane On-Ramp Exhibit

Left Turn Lane Exhibit

Right Through Lane North Bound On Ramp Exhibit
Existing Condition Exhibit

Traffic Volumes Exhibit

ocoarwhdE

Discussion Topics

A meeting was held to inform the Mililani Community that HDOT is conducting a traffic study to investigate the existing
traffic conditions of the Mililani Mauka area, specifically the traffic at the H-2 interchange. A component of the traffic
study is to evaluate potential alternatives to help improve traffic in this area. As part of the assessment process, an
informational meeting with the local community was held to describe the study and possible future traffic alternatives.
The following is a recapitulation of the discussion at this meeting.

A. Presentation

1. (6:45PM -6:55PM) Introduction

(Alvin Takeshita - Highway Administrator) Alvin Takeshita welcomed the community and community
representatives. The background of the traffic study was presented, discussing first the previous conjoint study
between HDOT and City and County of Honolulu modifying traffic signals optimizing green cycles, and second
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that HDOT conducted a preliminary evaluation presenting the results to the community May 5, 2010. The
meeting agenda and study schedule were also discussed

(6:55PM — 7:07PM) Presentation of Alternatives.

(Frank Camacho— Community Planning & Engineering) The study objective is to evaluate the feasibility of
alternatives to reduce traffic congestion at the Mililani Interchange through detailed traffic analyses and cost
estimates. The community meeting objective is to inform the community on the purpose and status of the traffic
study and to gather input and feedback from the community. The study scope was discussed explaining the data
and information gathering of as-built drawings, traffic counts, signal timing data, and field investigations. Also as
part of the study scope all data and information will be reviewed and evaluated to develop a baseline existing
condition in order to determine areas of concern. Alternatives will be proposed to moderate the traffic concerns.

ATA conducted traffic counts on November 8, 2012 and November 15, 2012. Traffic congestion was observed
during the morning rush hour flowing from Mililani Mauka to Mililani Town and the southbound H-2 on-ramp.
Traffic congestion occurred from the H-2 northbound intersection through Koolani Dr. between 6:40 AM and
8:30 AM. The heaviest traffic congestion occurred between 7:15 AM and 8:00 AM, where all three lanes were
congested. The cause for the traffic congestion is that the signal light at the H-2 northbound intersection cannot
process the volume of cars in the one lane that accesses the H-2 southbound on-ramp.

Signal optimization: The signals were previously optimized along Meheula Parkway. ATA performed an analysis
is April of 2013 confirming optimization.

Double loop on-ramp: The double loop on-ramp alternative extends the McDonald’s access lane to the
northbound on-ramp, the right lane and middle lane access the southbound double loop on-ramp, increasing the
volume of vehicles the H-2 northbound intersection can process. Some restriping will be necessary along with
some infrastructure improvements to create a double loop on-ramp and to continue the McDonald’s access lane
through the northbound on-ramp.

Left turn lane: This is a combination of the previous southbound access and the current southbound access. There
will be two ways of accessing the H-2 southbound which utilizes left turns to process more traffic.

(7:07PM — 7:10PM) Closing Remarks.

(Alvin Takeshita— Highway Administrator) This is an evaluation process where the analysis is still being
completed. Thanks were given to the local community for attending this meeting and their local knowledge was
requested. There will be a follow up meeting to discuss the results of the study in late July early August. Reid
Tokuhara was confirmed as the point of contact for the study. The floor was opened for questions.

B. Questions/Comments

1.

(7:10PM - 7:13PM)(Alice Roger s— Resident Mauka) One problem with the morning traffic is the congestion
will back up along Meheula Parkway above the fire station and then you have contributing incoming traffic from
the various side streets. People think the left lane is faster so they drive in the left lane and then cut over to access
the freeway. Suggest that advanced proper signage be implemented to indicate which lanes to use to better guide
drivers.

(7:14PM - 7:18PM)(Dean Hazama — NHB 35) The neighbor hood board requested a traffic study to be done in
2007. In 2008 the neighborhood board sent another resolution to HDOT asking for a 6 month pilot program to
add a second on-ramp to the H-2 southbound and to also synchronize traffic signals in the vicinity of the
interchange. In 2008, Mililani Mauka elementary school reported their traffic safety concerns. In 2010 some
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traffic safety measures were implemented at the intersection of Makaikai Street. In 2009 the City started their
traffic signal optimization project and completed the project in 2010.

The phase 3 completion added 1,500 more units to the community. There are two elementary schools that have a
500 student capacity, however one school has about 1000 students, and the other on has about 1100 students.
Mililani middle school is one of the largest middle schools in the state. Parents need to drive to drop their kids off
and drive back home. DOE cut school buses for the middle school increasing traffic in the area. The left turn
alternative restricted to a limited time in the morning was recommended to be a feasible alternative.

3. (7:19PM - 7:22PM) (Ted Pierson — Resident Mauka) Left lane drivers cutting in at the last minute to get on the
freeway is a problem. The double loop on-ramp looks beautiful but one concern would be the immediate merge
after the loop due to limited space along H-2 freeway. Suggested the left turn lane to be a better alternative. A
temporary solution might be to have traffic delineators that can be implemented right now to stop people from
cutting into the on-ramp lane.

4. (7:23PM - 7:31PM) (Alan Suwa — NHB35) During the PM peak traffic, Meheula Parkway in the north/east
bound direction also experiences traffic congestion. Traffic from the town center and the northbound off ramp
merge where vehicles have been observed to cross lanes, and sometimes make U turns to go into McDonalds.
Traffic Synchronization has made traffic flow better but has already maxed out. People talk about Mililani
Mauka as already being built out, but a lot of traffic congestion is caused near commercial areas. Commercial
areas will also add traffic so consideration should be given to tenants. When school age kids are grown up, there
will be more cars and therefore population growth should be considered as well. There is still dynamic growth in
this community. Two preschools and churches are being proposed in the Makaikai area. One problem is that the
feeder roads are too close to the on-ramps. Future funding may be a problem but it might help if they can show a
long term solution.

5. (7:31PM - 7:32PM)(Ted Pierson — Resident Mauka) Suggested the double loop on-ramp might be a safety
problem for kids crossing the street.

6. (7:33PM - 7:35PM) (Donavan Dela Cruz — State Senate) A question was posed if the city is going to allow
more commercial activity in this area. The commercial area is not the most walkable. A question was asked if
the City was going to develop more senior housing near the storage facility. There should be coordination with
City planning.

The meeting was adjourned at approximately 7:40 PM.

Prepared by:  Frank Camacho and Hywoong Hong
Community Planning and Engineering, Inc.
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m;: Community Planning
H and Engineering, IncC.

Meeting Minutes

Date: September 06, 2013

Project: Mililani Interchange Traffic Study

Meeting Date/ Time: September 05, 2013/ 6:30 PM - 8:00 PM (HST)

Meeting L ocation: Mililani Mauka Elementary School Cafeteria

Attendees:
Name Company Email Address Phone
Alvin Takeshita DOT alvin.takeshita@hawaii.gov 808-587-2220
Bryan Kimura DOT bryan.kimura@hawaii.gov 808-692-7670
Reid Tokuhara DOT reid.tokuhara@hawaii.gov 808-692-7691
Keith Niiya ATA kniiya@atahawaii.com 808-628-3680
Tyler Fujiwara ATA tfujiwara@atahawaii.com 808-628-3686
Anson Murayama CPE amurayama@cpe-hawaii.com 808-531-4252
Frank Camacho CPE fcamacho@cpe-hawaii.com 808-531-4252
Hywoong Hong CPE hwhong@cpe-hawaii.com 808-531-4252

Sign-In Sheet Attached.

Handouts/Exhibits:
Existing Site Plan Exhibit
Existing Condition Exhibit

ogrLdE

Discussion Topics

A meeting was held to inform the Mililani Community on the status of the traffic study conducted by the State
Department of Transportation, Highways Division (HDOT) investigating the existing traffic conditions of the Mililani
Mauka area, specifically the traffic at the H-2 interchange. A component of the traffic study is to evaluate potential
aternatives to help improve traffic in this area. As part of the assessment process a description of potentia alternatives
and the outcome from the analysis performed on the potential aternatives studied was presented. HDOT representatives
were there to address the community’s concerns and questions. This meeting was the rescheduled meeting to the original
meeting that was postponed on Tuesday, July 30, 2013 due to Tropical Storm Flossie. The following is a recapitulation of

the discussion at this meeting.

Double Loop On-Ramp Exhibit

Additional Left Turn Lane Exhibit
Existing Traffic Volumes Exhibit
Meheula Parkway Traffic Queuing Exhibit
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A. Presentation

1. (6:43PM -6:50PM) Introduction
(Alvin Takeshita - Highway Administrator) Alvin Takeshita welcomed the community and community
representatives. Mr. Takeshita provided a brief overview of the agenda for the meeting and explained that the
study has not yet been completed. A background of the traffic study was presented along with the objective of the
study to evaluate the feasibility of alternatives to reduce traffic congestion at the Mililani Interchange. The
schedule for the study was reviewed including the previous community meeting that was held on May 22, 2013.

2. (6:50 PM —7:11PM) Technical Evaluation

(Frank Camacho — Community Planning & Engineering) Frank started with the recapitulation of the first
meeting including the scope of the study, data collection, existing traffic condition, and previous alternatives.

The discussion continued with the explanation of the observation and analysis of the existing condition. Currently
the right most lane splits to allow an additional driveway to the shopping center, and eventually terminates at H-2
Northbound on-ramp, where the center lane dividesinto athru lane continuing to Mililani Town and into the H-2
Southbound access. Between the morning period of 6:30-7:15 was when the area generally experienced traffic
congestion. The right lane was observed to be underutilized because it terminates at the H-2 Northbound on-
ramp, where the middle lane would queue up to3 times as much as | ft lane to access the Southbound on-ramp.
Field observations revealed that at the Northbound intersection had a difficult time processing 1,279 vehicles per
hour.

An overview of the revised alternatives was given before the explanations of each aternative in detail. One
alternative that was reviewed after receiving input from the first community meeting was to look at deploying
temporary morning delineators. Even though the morning delineators helped with traffic compliance, they
actually contributed to traffic congestion and increased travel time. The next alternative, signal optimization was
confirmed that all intersections were already optimized.

For double loop on-ramp alternative pedestrian safety was a concern at the first community meeting. In order to
address the pedestrian safety concern a pedestrian traffic signal has been proposed. There was a concern that the
pedestrian traffic signal can build up a traffic queue, however by coordinating the traffic signal with the H-2
northbound traffic signal no additional queue will occur. The double loop on-ramp with pedestrian traffic signal
will cost between $7 to $10 million dollars. Pedestrian overpass with same improvement in upstream was also
considered because there was a concern about the traffic queue and safety for pedestrians. There was no
difference found in comparison to the pedestrian traffic signal alternative in terms of traffic queue, but due to the
high cost of construction of pedestrian overpass, it can cost up to $10 to $13million dollars.

The additional left turn alternative will utilize the existing single lane loop on-ramp with a left turn storage lane.
The additional left turn signal phase will impact Mililani Town traffic towards Mililani Mauka. This alternative
presents a safety hazard since traffic can access H-2 southbound in two different ways. The cost for this
aternative resulted in arange from $1 to $2 million dollars. The results of the analysis for the left turn aternative
did not show a large improvement to traffic congestion. Alternative 111B showed a greater improvement to traffic
congestion by utilizing the left turn in conjunction with upstream improvements that will cost between the $4- $7
million dollar range.

Existing condition travel time takes about 13 minutes, Morning delineators extends time to 15mins. Signal
optimization did not show any difference since traffic signals are aready optimized. Two double loop alternatives
showed a travel time of 4 minutes. The left turn travel time is about 10minutes while the left turn with
improvements to Meheula Pkwy has atravel time of about Sminutes.
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3. (7:11PM —T7:15PM) Closing Remarks.
(Alvin Takeshita — Highway Administrator) This is an evaluation process where the anaysis is still being
completed. Thanks were given to the local community for attending this meeting and their local knowledge was
requested. There will be afollow up meeting to discuss the results of the study in late July early August. Reid
Tokuhara was confirmed as the point of contact for the study. The floor was opened for questions.

The next steps will be to go through a cost-benefit analysis. As a state agency, HDOT need to address. 1)
Capacity, 2) Congestion, 3) Safety, and there are a'so Maintenance Programs, and Bridge Replacement Programs.
All projects or programs need to compete and are prioritized thru cost-benefit analysis. Projects will be prioritized
by the cost and the benefits provided. Final study will be available on HDOT website.

B. Questions/Comments
(7:15PM — 8:50PM)

1. Resident: For Left turn aternative, did you look at the possibility of accidents? If they have two ways to go, it
may cause confusion.

HDOQOT: it is very difficult to predict, our best bet is to follow the national standard. Driver behavior is not realy
predictable.

2. Resident: What generally happens is huge pile up in the center lane. Three lanes are going down to the
intersection. Left laneisnot asit isgoing into Town. Far right lane is the same as it goes to North. For south ramp
access, can it have two lanes to ramp through Ainamakua intersection?

CPE: This study isin state jurisdiction. All the alternatives are within state jurisdiction. Ainamakua intersection is
not in the state jurisdiction.

Resident: For the northbound traffic, there is extra land utilized. Why can't you provide access to the northbound
prior to Ainamakua intersection using other side streets?

HDOT: Thisis study isin state jurisdiction. HDOT can ask city to participate, but as far as the study goes, it was
funded by state money, and the study will ook at what state can improve within state jurisdiction.

3. Resident: Double loop ramp looks like the best solution, but because of high cost, it may not be considered as the
preferred project. Isit possible to have a merge on ramp rather than constructing the double lane al the way and
save on cost?

CPE: considering the radius of the curve we are using, we don't encourage that.

HDOT: Recommend not to have any merge of lanes on aloop ramp. When you make that turn, your car is out of
position to make a safe merge. Any kind of merge on a sharp curve is not highly recommended. It can cause
some safety concern.

Resident: But we do see that all over town. | understand it is not a good aternative. That is happening on existing
highway ramps.

HDOT: Not on aradius this sharp. I've never seen any merge on such a sharp curve. For avery flat curve, it may
be possible. This curve is basically equivalent to the ramp near UH.

4. Resident: For the time improvement of 13minutes, is it the travel time to get onto the H-2 or just to get to the
intersection?
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ATA: We have GPS units on the top of the vehicle that collect data. 13minutes was the time from the back of
gueue thru the H-2 interchange on the date we collected data.

Senator Michelle Kidani: When was the data collected? Was it in the summer?
CPE: It was Nov. 8" and 15". (Both are Tuesdays)

5. Public Discussion.
ATA: The problem we see is not Ainamakua intersection. 1279 trips attempt to access the on-ramp on the day the
data was collected. The theatrical max of a signalized intersection is roughly 1200 vehicles per hour. We are
exceeding the capacity of the intersection by having a single lane through the intersection. Asthe young lady said,
can we provide two lanes through, but the traffic needs to merge back together on the bridge in order to get onto
single lane loop ramp. That can cause additional congestion.
Resident: Claimed that Keith may have misunderstood. She suggested having a double lane from the firehouse to
the H-2 Southbound loop ramp, and to extend a lane near the shopping center to provide access to H-2
Northbound.

ATA: Stated that one of the alternatives already has a two lane loop on-ramp, and that four lanes travel through
theintersection. Also, thereisan additional lane near the shopping center and continues to H-2 Northbound.

Senator Michelle Kidani: Asked if the study has a traffic count for the H-2 Northbound |eft turn from Mililani
Town area?

ATA: Northbound volume in the morning is 237 cars during the am peak hour. The traffic light for the
intersection ismainly for the left turn.

Resident: People from Town have different ways to access to H-2 Northbound. Why don’t they alow more time
for Mauka traffic at the northbound intersection? Mauka has only one way out.

ATA: Timing for the signal is for the queue to make sure the cars headed Northbound do not block other thru
traffic.

Resident: Can we shut down the |eft turn lane to H-2 Northbound signal from Mililani Town in the morning.
Resident: Emergency vehicles need access to the | eft turn.

Resident: Did the study considered the impact on traffic from Mililani Town?

HDOT: Yes, impacts to Mililani Town were studied. This study is not intended to put communities against each
other. We all share the road.

The meeting was adjourned at approximately 7:50 PM.

Prepared by:  Frank Camacho and Hyunwoong Hong
Community Planning and Engineering, Inc.
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Photo 2: Meheula Pwy & Lehiwa Dr looking South
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Photo 4: Meheula Pwy & Lehiwa Dr looking Mauka
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Photo 5: Lane Widening from 2 to 3 Lanes
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Photo 6: Lane Widening from 2 to 3 Lanes
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Photo 7: Meheula Pwy & Kaapeha St looking North
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Photo 8: Meheula Pwy & Kaapeha St looking South
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Photo 10: Meheula Pwy & Kaapeha St looking Mauka
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Photo 11: Meheula Pwy & Koolani Dr looking North

Photo 12: Meheula Pwy & Koolani Drlo'oking South
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Photo 14: Meheula Pwy & Koolani Dr looking Mauka
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Photo 16: Meheula Pwy & Makaikai St looking South
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Photo 18: Meheula Pwy & Makaikai St looking Mauka
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Photo 20 Meheula Pwy & Amamakua Dr looking North
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Photo 22: Meheula Pwy & Ainamakua Dr looking Town
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Photo 23: Meheula Pwy & Ainamakua Dr Iookin Mauka
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Photo 25: Meheula Pw & North Bound nRé'fﬁp 'io'ing Town
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Photo 26: Meheula Pwy & North Bound On-Ramp looking Mauka
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Photo 27: Meheula Pwy & North Bound On-Ramp looking North

Photo 28: Meheula Pwy & North Bound Mauka Off-Ramp looking South
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Photo 30: Meheula Pwy & North Bound Mauka Off-Ramp looking Town
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Photo 31: Meheula Pwy & North Bound Mauka OffRampIo ing Mauk "

Photo 32: Meheula Pwy & North Bound Town Off-Ramp looking North
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Photo 34: heuI*Pwy & auka South Bound On-Ramp looking North
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Photo 36: Meheula Pwy & South Bound Mauka Off-Ramp looking North
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Photo 37: Meheula Pwy & South Bound Town Off-Ramp looking North
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Section 1 Introduction

1.1 Project Objective

The purpose of this project is to investigate the traffic conditions at the Mililani H-2 Freeway
Interchange through a detailed traffic analysis. The objective of the project is to determine and
evaluate the feasibility of alternatives to mitigate any traffic deficiencies related to the interchange.
Alternatives being evaluated are as follows:

1 Signal Optimization

2. Double Loop On-ramp with Traffic Signal

3. Double Loop On-ramp with Pedestrian Overpass

4 Additional Left Turn Lane

5 Additional Left Turn Lane with Upstream Improvements

1.2 Project Location

The study area falls within Mililani, Oahu, Hawaii and includes the H-2 Freeway Interchange with
Meheula Parkway. The following ramp junctions were evaluated in this study:

H-2 Freeway Southbound On-Ramp (Mililani Town)
H-2 Freeway Southbound Loop On-Ramp (Mililani Mauka)

H-2 Freeway Southbound Off-Ramp (Mililani Town/Mililani Mauka)
H-2 Freeway Northbound On-Ramp (Mililani Town/Mililani Mauka)
H-2 Freeway Northbound Off-Ramp (Mililani Town)

H-2 Freeway Northbound Off-Ramp (Mililani Mauka)

© gk whE

The H-2 Freeway Northbound and Southbound through traffic in the vicinity of Mililani
Interchange was also evaluated.

In addition to the interchange, the study addresses potential impacts to the intersections along
Meheula Parkway between Kuahelani Avenue to Lehiwa Drive, a distance of approximately 1.7
miles (mi.). The following intersections were evaluated as part of this study:

Meheula Parkway / Lehiwa Drive

Meheula Parkway / Koolani Drive

Meheula Parkway / Makaikai Street

Meheula Parkway / Ainamakua Drive

Meheula Parkway / Northbound Loop Off and On-Ramps
Meheula Parkway / Southbound Loop On and Off-Ramps
Meheula Parkway / Kuahelani Avenue

No o~ wh e

The vicinity map is shown in Figure 1.1. Figure 1.2 and Figure 1.3 show the location and aerial
maps of the area.
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1.3 Project Description

The H-2 Freeway bisects Mililani into two census designated places. The development east of the
H-2 Freeway is known as Mililani Mauka and the development west is referred to as Mililani
Town. Meheula Parkway is the collector road that connects Mililani Town and Mililani Mauka
and provides the only way to access Mililani Mauka. Mililani is predominantly a residential
development with a few areas utilized for commercial activity. Mililani High School is located in
Mililani Town, whereas Mililani Middle School is located in Mililani Mauka and each services
both the population of Mililani Town and Mililani Mauka.

The proposed scope of work for this project consists of collecting and reviewing all available data
including traffic counts and travel time runs, traffic signal sequence and timing, as-built
information, and previous studies relative to the project area. Also included in the scope of work is
developing the average daily traffic and peak hour volumes, and determining, evaluating and
providing detailed cost estimates for the proposed alternatives. A Cost-Benefit analysis will be
performed for each proposed alternative. The purpose of the Cost-Benefit analysis is to determine
whether the benefits to the community at-large outweighs the costs associated to improve the
traffic situation as it exists today.
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Section 2 Existing Condition

2.1 Site Description

The H-2 Freeway is a north-south freeway with three travel lanes in the northbound direction and
two travel lanes in the southbound direction expanding to three travel lanes after the Mililani
Mauka junction and eventually four travel lanes after the Mililani Town junction. The posted
speed limit for the H-2 Freeway within the study area is 55 miles per hour (mph) in each direction.
In the northbound direction along the H-2 Freeway there is an exit for each Mililani Mauka (Exit
5a) and Mililani Town (Exit 5b). Approaching Mililani in the northbound direction, Exit 5a directs
traffic eastbound along Meheula Parkway towards Mililani Mauka. Exit 5b directs traffic through
a loop off-ramp westbound along Meheula Parkway towards Mililani Town. The northbound
on-ramp to the H-2 Freeway provides service for both traffic from Mililani Town and Mililani
Mauka. Approaching Mililani in the southbound direction there is an off-ramp (Exit 5) that
provides service to both Mililani Town and Mililani Mauka bound vehicles. Two on-ramps are
provided to access the H-2 Freeway in the southbound direction. Traveling southbound along the
H-2 Freeway the first on-ramp serves traffic coming from Mililani Mauka via a single lane loop
on-ramp. The second on-ramp is a double lane on-ramp provided to service traffic coming from
Mililani Town.

Meheula Parkway generally runs east to west with a median separating direction of two way travel.
Meheula Parkway is a collector road that services both Mililani Town and Mililani Mauka. In the
Mauka eastbound travel direction there are three travel lanes until the Mililani Town junction
where briefly four travel lanes are provided with two travel lanes accessing the H-2 Freeway and
two travel lanes continuing towards Mililani Mauka. In the westbound direction there are two
travel lanes until the Kaapeha Street intersection where Meheula Parkway widens into three travel
lanes. Approaching the Mililani interchange in the westbound direction, the right lane will
terminate servicing as the H-2 Freeway northbound on-ramp. With the furthest most right lane
terminating, an additional lane is provided servicing as a second through lane where the previous
middle lane and now furthest most right lane will terminate as the access for the H-2 Freeway
southbound on-ramp. The two through travel lanes continue into Mililani Town and are joined by
a third travel lane from the southbound off-ramp. For a small segment after the Ainamakua Drive
intersection a fourth lane is provided as driveway access to the commercial center. The existing
site layout of the Interchange can be found in Figure 2.1.

2.2 Traffic Data for Existing Condition

Traffic counts for the project were conducted on November 8, 2012 and November 15, 2012.
Based on the traffic count data the morning peak hour of traffic was determined to be from 7:15
AM to 8:15 AM and the afternoon peak hour of traffic was determined to be from 4:15PM to
5:15PM. The resulting existing traffic volumes can be found in Figure 2.2. All traffic count data
can be found in Appendix A, “Traffic Impact Analysis Report Mililani Mauka Traffic Study
Mililani, Oahu, Hawaii,” July 8, 2013.
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Traffic during the PM peak hour period was observed to operate relatively smoothly with no heavy
congestion or queuing. Traffic congestion was observed in the morning period coming from
Mililani Mauka along Meheula Parkway. Traffic queues would result from a heavy volume of
traffic wanting to access H-2 Freeway southbound loop on-ramp. This period of traffic congestion
typically occurred from 6:40AM to 8:00AM. Traffic congestion would queue approximately
2,400 feet from the northbound interchange intersection to Makaikai Street, and on occasion
approximately 3,400 feet to Koolani Drive intersection. GPS travel time runs determined a 13
minute travel time between the back of queue at Koolani Drive through the clearance of the H-2
interchange along Meheula Parkway during the AM peak hour. The middle lane traveling
westbound along Meheula Parkway experiences a relatively high traffic volume (1,279 vehicles)
due to the middle lane’s eventual access to the H-2 Freeway southbound loop on-ramp. The right
through lane of the Ainamakua intersection eventually terminates as the H-2 Freeway northbound
on-ramp, resulting in the travel lane being underutilized as there is only a volume of 425 vehicles
wanting to access this route. This results in an unbalanced queue where the middle through lane
can back up to as much as three times as far as the right and left lanes.

The traffic generated is typically due to the workforce commute; however school traffic also
provides a significant contribution to the traffic. The relative closeness of the Ainamakua Drive
intersection to the interchange and the fact that Meheula Parkway acts as the single access to the
Mililani Mauka development is also a source for traffic. These contributions were also observed
through field investigations.

The City and County of Honolulu Department of Transportation Services (DTS) provided the
existing traffic signal sequencing and timing data for the project study area. All available as-built
information was collected from HDOT, DTS and the City and County of Honolulu Department of
Planning and Permitting Data Access and Imaging Branch.

2.3 Existing Traffic Analysis

The traffic analysis found in Appendix A determined vehicular delays at the various intersections
studied and were assigned a Level of Service (LOS). LOS is used as a qualitative measure to
describe the condition of traffic flow at intersections, ranging from LOS A representing free-flow
conditions, to LOS F representing congested conditions, as defined in the “Highway Capacity
Manual — Special Report 209 (HCM),” dated 2000. A model was developed to simulate real time
travel through the study area and was calibrated based on observed traffic conditions and travel
time runs at 15 minute intervals between 6:30 AM and 8:30 AM on November 15, 2012. The
model served as a basis to determine the LOS. Below is a summary of the results.

1. Meheula Parkway / Lehiwa Drive
This signalized intersection currently operates at a LOS C or better during the AM
and PM peak hours of traffic. However, the Lehiwa Drive northbound approach
operates at LOS F during the AM peak hour due to the high volume of traffic
exiting the Mililani Middle School. Currently the left turn is shared in one lane
with through and right turn traffic. If an exclusive left turn is provided, the
northbound approach should operate at LOS D or better. However since the traffic
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congestion is a result from the Mililani Middle School and is beyond the scope of
this study, there will be no further discussion on this matter.

2. Meheula Parkway / Koolani Drive
This signalized intersection currently operates at a LOS A during the AM and PM
peak hours.

3. Meheula Parkway / Makaikai Street
This signalized intersection was analyzed to operate at LOS B or better during the
AM and PM peak hours of traffic. However, due to the program simulation
limitations and considering the AM peak hour queuing through the Makaikai
intersection, this intersection likely operates at LOS B or worse. This intersection
is currently signal optimized during the AM peak hour with the Ainamakua Drive
and Northbound Loop off and on-ramps intersections along Meheula Parkway.

4, Meheula Parkway / Ainamakua Drive
This signalized intersection currently operates at a LOS F during the AM peak hour
and LOS C during the PM peak hour. This intersection is currently signal
optimized during the AM peak hour with the Makaikai Street and Northbound
Loop off and on-ramps intersections along Meheula Parkway.

5. Meheula Parkway / Northbound Loop Off and On-Ramps
This signalized intersection currently operates at a LOS F during the AM peak hour
and LOS C during the PM peak hour. This intersection is currently signal
optimized during the AM peak hour with the Ainamakua Drive and the Makaikai
Street intersections along Meheula Parkway.

6. Meheula Parkway / Southbound Loop On and Off-Ramps
This signalized intersection currently operates at a LOS C during the AM and PM
peak hours.

7. Meheula Parkway / Kuahelani Avenue
This signalized intersection currently operates at LOS D or better during AM and
PM peak hours of traffic.

2-5





Mililani Interchange Traffic Study Alternatives
Mililani, Oahu, Hawaii December 2013

Section 3 Alternatives

The following alternatives were considered to mitigate the traffic deficiencies discovered in the
existing conditions. Through field investigations and traffic analysis the determination of the AM
peak hour queues generally extended approximately 2,400 to 3,400 feet along Meheula Parkway
between the northbound intersection and the Makaikai Street and Koolani Drive intersections. A
travel time of 13 minutes to clear the previously mentioned queue was determined through GPS
travel time runs. Through a detailed review of a mixture of alternatives with different variations
the following have resulted in realistic consideration, while others have been eliminated from
consideration. Traffic during the PM peak hour period was observed to operate with minimal
congestion or queuing and therefore was not investigated in the proposed alternatives. A summary
of the improvements can be found in Appendix B, and a description of each alternative is provided
below.

3.1 Alternative | — Signal Optimization

The Signal Optimization alternative analyzes the existing traffic signal sequencing and timing to
confirm that intersections along Meheula Parkway were optimized for the AM peak hour traffic.
The Signal Optimization alternative will not require any site improvements as the existing
conditions will remain as described in Section 2.1.

In 2009 HDOT in partnership with DTS optimized the timing of traffic signals at the Meheula
Parkway/Northbound Interchange, Meheula Parkway/Ainamakua Drive, and the Meheula
Parkway/Makaikai Street intersections. Signal optimization was also confirmed in a meeting with
DTS on May 6, 2013. Adjustments were made to the coordinated traffic signals to verify the
optimization by providing more green time for the through traffic along the eastbound and
westbound directions of Meheula Parkway during the AM peak hour. Based on this analysis little
to no improvement was observed with an insignificant reduction to westbound queuing. The
queue will still back up beyond Makaikai Street and will reach the Koolani Drive intersection. In
addition, the altered signal phase will cause delay and capacity issues along the side streets and the
mainline left turn movements. As a result there was no change in the LOS at the Meheula
Parkway/Northbound Interchange and Meheula Parkway/Ainamakua Drive intersections that
continue to operate at LOS F. The results of Alternative I have confirmed that signal optimization
provides very limited to no benefit due to the need to balance the side street traffic as well as
pedestrian crossings.

3.2 Alternative 1l1A — Double Loop On-Ramp with Traffic
Signal

The Double Loop On-Ramp with Traffic Signal alternative is the modification of the existing
southbound single loop on-ramp to provide a second lane to access the H-2 Freeway. The double
loop on-ramp can be achieved through restriping, utilizing a portion of the shoulder, adding an
additional pavement section to the inside radius, relocating drainage infrastructure and channeling
swales, relocating on-ramp lighting, the addition of a traffic signal, and pavement resurfacing. The
H-2 Freeway merge will include PCC pavement resurfacing along the shoulder, drainage swale
improvements and restriping. Additional improvements will also include restriping Meheula
Parkway from six lanes to seven lanes across the H-2 overpass. In the westbound direction
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existing 12 foot lanes will be restriped into three ten foot lanes with one eleven foot lane, while two
ten foot lanes and one eleven foot lane will be restriped in the eastbound direction. Pavement
resurfacing, new signage, widening of the roadway into the median and the drainage swale running
parallel on the northern edge of Meheula Parkway also require improvement. The lane for the
driveway to the commercial site will be rerouted to continue as the northbound on-ramp. As part
of the widening effort a small portion of land that sits outside of the State Right-Of-Way (ROW)
and Meheula Parkway’s ROW will need to be designated as a 15 foot by 100 foot perpetual
easement either in favor of the City and County of Honolulu or the State Department of
Transportation. For the site layout of Alternative 1A see Figure 3.1 and 3.2. The resulting
improvements will generate two through lanes of traffic continuing to Mililani Town, two of the
westbound lanes will provide access to the H-2 Freeway southbound direction and one lane will
provide access to the commercial site driveway and the H-2 Freeway northbound on-ramp.

It is estimated that Alternative I1A will take approximately one year to complete construction. The
cost for the interim construction period traffic control will be approximately $350,000. Lane
closures will be required during the interim construction period. The westbound left lane between
Ainamakua Drive and the northbound intersection will be closed for a period of time. The
westbound right lane between Ainamakua Drive and the northbound intersection will need to be
closed while still allowing access to the commercial center and the northbound on-ramp. The
Mililani Town southbound on-ramp will require closure where only one of the existing two lanes
will be closed at a time. The redirection of traffic to the shoulder of the southbound proposed
double loop on-ramp will also be necessary. Work is suggested to occur outside of the morning
congestion period between 5:30AM and 8:30AM. The following permits may be required for
construction:

National Pollutant Discharge Elimination System Permit (NPDES)
Grading Permit

Section 106 National Historic Preservation Act

Section 4(f), US DOT Act

Section 7 Endangered Species Act

NEPA Environmental Assessment (CatEx, FONSI, or ROD Approval)
e ROW Certification

Alternative IlA increases the overall capacity by allowing the on-ramp to process more vehicles
and to more evenly distribute the traffic through the westbound lanes. The pedestrian traffic signal
was coordinated to synchronize with the upstream northbound interchange intersection limiting
the number of queued westbound right turn vehicles generated by the pedestrian signal. The
widening of Meheula Parkway to four travel lanes will help reduce the queue length to
approximately 300 feet from the northbound interchange intersection. Ainamakua Drive
intersection will reduce to a queue length of 800 feet and Makaikai intersection will reduce to a
queue length of 300 feet. The simulated travel time run determined a four minute travel time
between the back of queue through the H-2 interchange during the AM peak hour.
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3.3 Alternative 11B — Double Loop On-ramp With Pedestrian

Overpass
The required site improvements are similar to Alternative 11A, however a pedestrian overpass is
provided as opposed to the pedestrian traffic signal for this alternative. Alternative II1B provides a
safe passage for pedestrians over the double-loop on-ramp and eliminates the need for a pedestrian
light. Figure 3.1, 3.3 and 3.4 display Alternative I1B.

The construction of Alternative 11B will take approximately one year and six months to complete.
The cost for traffic control will be approximately $375,000. Identical lane closures as Alternative
1A will be required during the interim construction period. However, an additional six months of
construction will be needed to complete the pedestrian overpass, where one lane of the southbound
Town off-ramp, southbound Mauka off-ramp, and the proposed southbound double loop on-ramp
will alternate closure to traffic for a period of time. Work is suggested to occur outside of the
morning congestion period between 5:30AM and 8:30AM. The following permits may be
required for construction:

National Pollutant Discharge Elimination System Permit (NPDES)
Grading Permit

Section 106 National Historic Preservation Act

Section 4(f), US DOT Act

Section 7 Endangered Species Act

NEPA Environmental Assessment (CatEx, FONSI, or ROD Approval)
ROW Certification

Building Permit

Foundation Permit

Height Variance

The use of the pedestrian overpass will provide similar traffic improvements with the assumption
that vehicular traffic patterns will follow similarly uniform flows as described in Alternative 11A.
Based on the analysis all queue lengths at the study intersections were similar to Alternative I1A.
The pedestrian overpass was proposed to eliminate any queue build up that would be caused by the
pedestrian traffic signal proposed in Alternative I1A. However, the traffic analysis results of
Alternative IlA demonstrated that the synchronization of the pedestrian signal light with the
upstream northbound intersection generated a manageable queue length. Therefore, the results of
the analysis for the two alternatives are essentially identical.
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3.4 Alternative I11A — Additional Left Turn Lane

The Additional Left Turn Lane alternative proposes the addition of a westbound left turn storage
lane that will travel into an auxiliary lane that merges with the Mililani Town southbound on-ramp.
Alternative I11A includes restriping, new signage, and road improvements. The left turn lane
requires 395 feet of storage. Therefore in order to provide the required amount of storage, storage
will need to be taken from the eastbound left turn storage lane that provides access to the
northbound H-2 on-ramp; shortening its length from 615 feet to 400 feet. Both storage lanes have
capacities that are within the guidelines of the American Association of State Highway
Transportation Officials “A Policy on Geometric Design of Highways and Streets, 6™ Edition,”
2011. An additional protected left turn signal phase will need to be provided at the existing
signalized southbound interchange intersection. Figure 3.5 and 3.6 demonstrate the signing and
striping for Alternative I11A. Alternative I11A does propose an unconventional form of accessing
the H-2 freeway in the southbound direction where there will be two different points of accessing
the H-2 freeway in the westbound direction along Meheula Parkway. Signage will inform the
driver who has a choice to either stay to left or the right to access the H-2 southbound direction.
Providing drivers with this unfamiliar choice may cause confusion and ultimately result in a safety
hazard. Also with Alternative I11A there is the anticipation that motorists will make last minute
lane changes if they determine that one route may be faster than the other.

The period of time to construct Alternative 1A will be approximately four months. The interim
construction cost for traffic control will be approximately $70,000. Lane closures will be required
during the interim construction period. The closure of the left lane for the southbound town
on-ramp will be required and in order to restripe the Meheula Parkway eastbound and westbound
adjacent lanes to the proposed left turn storage lane will need to be closed. The installation of the
traffic signal light will require eastbound lane closures, one lane at a time. Work is suggested to
occur outside of the morning congestion period between 5:30AM and 8:30AM. Following is a list
of permits that may be required for construction:

e National Pollutant Discharge Elimination System Permit (NPDES)
Grading Permit

Section 106 National Historic Preservation Act

Section 4(f), US DOT Act

Section 7 Endangered Species Act

NEPA Environmental Assessment (CatEx, FONSI, or ROD Approval)
ROW Certification

A conservative approach to iteratively analyze this alternative was to split the left turn southbound
volume with the single loop southbound on-ramp volume until there was a consistent amount of
left turn bound vehicles taking longer to reach the common merge junction of the southbound
on-ramp and the H-2 freeway. Based on this approach approximately 300 AM peak hour vehicles
were rerouted to the left turn lane. The eastbound traffic queues will double in length at the
southbound interchange due to the additional left turn signal phase. However, vehicles should be
able to clear the intersection within one light cycle to not cause any adverse affects to the
eastbound traffic. Alternative I11A looks to address the physical and geometrical limitations of the
northbound intersection by distributing the queue more evenly across Meheula Parkway in the
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westbound direction. However, even though there will be a slight improvement to the traffic
queuing along Meheula Parkway, the fact that no improvements will be made between Ainamakua
Drive intersection and the northbound interchange intersection, traffic will still queue beyond
Makaikai Street. Queues will continue to back up along the northbound interchange intersection
but to a reduced length of 625 feet. The queue length will remain the same as the existing
condition at 1450 feet at the Ainamakua Drive intersection and will reduce to 650 feet at the
Makaikai intersection. This is due to the traffic signal light at the northbound intersection not
being able to process the volume of vehicles that contribute to the queue. The simulated travel
time run determined a ten minute travel time between the back of queue through the H-2
interchange during the AM peak hour.

3.5 Alternative I11B — Additional Left Turn Lane With

Upstream Improvements

Alternative I11B proposes similar improvements as Alternative I11A with the addition of a left turn
lane that will merge with the Mililani Town southbound on-ramp. Alternative I1IB also proposes
similar improvements to Meheula Parkway as Alternatives 1A and 1IB. The Meheula Parkway
improvements would provide an additional lane through the restriping of six existing twelve foot
lanes into five ten foot lanes and two eleven foot lanes. The additional lane would provide a
westbound through lane at the northbound interchange and would eventually terminate as the left
turn lane at the southbound interchange. These improvements would be achieved through the
construction of the auxiliary left turn lane, restriping, new signage, pavement resurfacing,
widening of the roadway into the median and the drainage swale running parallel on the northern
edge of Meheula Parkway. The lane for the driveway to the commercial site will be rerouted to
continue as the northbound on-ramp. As part of the widening effort a small portion of land that sits
outside of the State Right-Of -Way (ROW) and Meheula Parkways ROW will need to be
designated as a 15-foot by 100-foot perpetual easement either in favor of the City and County of
Honolulu or the State Department of Transportation. An additional protected left turn signal phase
will need to be provided at the existing signalized southbound interchange intersection. Figure 3.5
and 3.7 display the proposed improvements for Alternative 111B. Alternative 111B possesses
similar unique and unconventional signing to direct drivers to H-2 freeway southbound direction
through a choice of staying to the far left or far right side of Meheula Parkway. Similar to
Alternative I11A, providing drivers with this choice may cause confusion and ultimately result in a
safety hazard. While the anticipation that motorists will make last minute lane changes if they
determine that one route may be faster than the other will also be applicable for this alternative.

Alternative 111B will take approximately nine months to complete construction. The cost during
construction is estimated at $200,000 to provide traffic control. During the interim construction
period temporary lane closures will be required. The closure of the left lane for the southbound
town on-ramp will be necessary. The installation of the traffic signal light will require eastbound
lane closures, one lane at a time. The westbound left lane between Ainamakua Drive and the
northbound intersection will also require closures. The westbound right lane between Ainamakua
Drive and the northbound intersection also will need to be closed. During the morning congestion
period between 5:30AM and 8:30AM no work is suggested. Following is a list of permits that are
required or may be required for Alternative I11B:
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National Pollutant Discharge Elimination System Permit (NPDES)
Grading Permit

Section 106 National Historic Preservation Act

Section 4(f), US DOT Act

Section 7 Endangered Species Act

NEPA Environmental Assessment (CatEx, FONSI, or ROD Approval)
ROW Certification

Alternative 11IB assumed the same conservative approach as Alternative Il1A. Based on this
approach approximately 300 AM peak hour vehicles were rerouted to the left turn lane. The
eastbound traffic queues will again double in length at the southbound intersection due to the
additional left turn signal phase. However vehicles should be able to clear the intersection within
one light cycle to not cause any adverse affects to the eastbound traffic. Alternative 111B proposes
similar improvements along Meheula parkway as Alternatives 11A and 11B to address the physical
and geometrical constraints limiting the northbound intersection. With these improvements the
queue length along Meheula parkway from the northbound interchange intersection will reduce to
325 feet. The Ainamakua Drive intersection will now act as the limiting factor or bottleneck and
will produce a 1,125-foot queue length along Meheula Parkway. The simulated travel time run
determined a five minute travel time between the back of queue through the H-2 interchange
during the AM peak hour.
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3.6 Alternatives Considered But Eliminated

Other alternatives have been considered and analyzed for this study, but have since been
eliminated due to impracticality or for adverse affects to traffic.

One of the eliminated alternatives proposed temporary morning delineators to be placed between
the right most lane and the middle lane along Meheula Parkway in the westbound direction
between the single loop southbound on-ramp and the northbound on-ramp during the morning
peak traffic period. The delineators would prevent vehicles from entering the right most lane and
accessing the single loop southbound on-ramp after having cleared the northbound on-ramp
intersection. Although this alternative addresses driver behavior and driver compliance; the
alternative will cause more disproportionate usage of the westbound lanes along Meheula
Parkway. Simulated traffic analysis demonstrated that that the travel time and queuing along
Meheula Parkway in the westbound direction will increase from existing conditions. Due to
adverse affects by contributing to traffic congestion, this alternative was no longer considered for
this study.

A second eliminated alternative describes the scenario in which the eastbound left turn signal
phase providing access to the northbound on-ramp for vehicles approaching from Mililani Town to
be eliminated during the morning congestive period. This alternative will provide additional green
time to the critical westbound through traffic at the northbound intersection. Restricting the
eastbound left turn signal phase may encourage vehicles to continue to the Meheula
Parkway/Ainamakua Drive intersection where vehicles could make a U-Turn and circulate back
westward to access the northbound on-ramp. This may cause a need to increase the eastbound left
turn signal phase at the Meheula Parkway/Ainamakua Drive intersection taking green time away
from the westbound throughput movement, which would result in heavier congestive conditions
for westbound traffic along Meheula Parkway. The eastbound left turn signal phase currently
operates simultaneously with the northbound loop off-ramp right turn signal phase. Due to similar
peak hour volumes between the eastbound left turn and the northbound loop off-ramp right turn,
the amount of green that can be reallocated to the throughput westbound direction will not be
significant. Restricting both the eastbound left turn and northbound loop on-ramp right turn signal
phase to a shorter time than required to clear the queue volume may lead to a potential queue that
will spill back onto the H-2 Freeway. Simulated traffic analysis demonstrated that the travel time
and queuing along Meheula Parkway in the westbound direction did not significantly change from
existing conditions and therefore has been eliminated.
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Section 4 Cost Estimate/Cost-Benefit Analysis

Detailed cost estimates were prepared on each of the alternatives and can be found in Appendix C.
A twenty percent escalation factor was applied to each of the costs in anticipation that
commencement of construction will not occur for a few years. Cost estimates were based on
design cost, permitting cost, and construction cost.

The U.S. Department of Transportation Federal Highways Administration (FHWA) Project
Benefit Cost Analysis System (BCA) was used to determine the cost benefit ratios (CBR). A
period of 35 years was applied to the cost-benefit analysis. The cost-benefit analysis evaluates a
variety of parameters and costs including traffic characteristics, physical geometry and site
conditions, travel demands, traffic distributions, capital costs inclusive of planning, design,
permitting and construction, maintenance costs, social costs, operation costs, and life cycle costs.
The traffic queuing and travel time runs determined in the traffic analysis show the improvement
to traffic based on the different alternatives. Those traffic improvements were reflected in the
social and life cycle costs applied in the cost-benefit analysis. The BCA does not factor safety in
the analysis. A cost-benefit ratio is then generated by comparing a base case which is the existing
condition to the proposed alternatives. The resulting CBR will show an economical benefit if the
ratio is above one; will be the same if the ratio is one; and will not have an economical benefit if the
CBR is below one. The discussion below relates to each alternative and its respective economic
feasibility.

4.1 Alternative I — Signal Optimization

There is little cost associated with the Signal Optimization alternative. The only cost will be for
the operation to adjust the signal timing. A cost-benefit ratio was calculated for the signal
optimization alternative that resulted in a value of one. This interprets an economically balanced
alternative to the existing condition.

4.2 Alternative 11A — Double Loop On-Ramp With Traffic
Signal

The cost of $10,200,000 was estimated for purposes of this study only. A cost-benefit ratio of 0.51
was achieved through the cost-benefit analysis. This CBR determines that the projects economical
benefit does not exceed its cost. Signifying that the volume of vehicles that Alternative 1A will
service is not great enough to outweigh the construction cost.

4.3 Alternative 11B — Double Loop On-Ramp With Pedestrian

Overpass
The cost of $14,000,000 was estimated for purposes of this study only. A ratio of 0.49 was
achieved through the cost benefit analysis. A higher cost resulted in a slightly lower cost-benefit
ratio as the serviced population and traffic improvements are identical to Alternative I1A. This
CBR determines that the projects economical benefits do not exceed its costs. Once more,
signifying that the volume of vehicles that Alternative I1A will service is not great enough to
outweigh the construction cost.
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4.4 Alternative I11A — Additional Left Turn Lane

A detailed cost estimate of $2,100,000 was determined for Alternative I11A. The cost estimate for
Alternative I11A was for purposes of this study only. A ratio of 0.58 was achieved through the cost
benefit analysis. Similar to Alternatives 1A and 1IB the CBR determines that the projects
economical benefits do not exceed its costs and yet again, signifying that the volume of vehicles
that Alternative I1A will service is not great enough to outweigh the construction cost.

4.5 Alternative 111B — Additional Left Turn Lane With

Upstream Improvements
A detailed cost estimate of $7,200,000 was determined for Alternative I1I1B. The cost estimate for
Alternative 111B was for purposes of this study only. A ratio of 0.52 was achieved through the cost
benefit analysis. As with the previous alternatives, this CBR determines that the projects
economical benefits do not exceed its costs. Signifying that the volume of vehicles that
Alternative 1A will service is not great enough to outweigh the construction cost.
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Section 5 Summary

This report evaluated the feasibility to address traffic deficiencies at the Mililani Interchange. The
evaluation considered traffic data, cost estimates, cost-benefit analysis, and construction services.
Two public informational meetings were held on May 22, 2013 and September 05, 2013 at
Mililani Mauka Elementary School to present this information to the public. The minutes for these
meetings can be found in Appendix D.

5.1 Alternative | — Signal Optimization

Alternative | Signal Optimization confirmed the optimization of the traffic signals for the Meheula
Parkway/Northbound Interchange, Meheula Parkway/Ainamakua Drive, and the Meheula
Parkway/Makaikai Street intersections. There is minimal cost associated with Alternative I. The
resulting CBR value of one was determined for this alternative. Therefore, this was considered a
no action alternative.

5.2 Alternative 11A — Double Loop On-Ramp with Traffic
Signal

Alternative I1A proposes a double loop on-ramp with a pedestrian traffic signal to access H-2
freeway in the southbound direction. Improvements along Meheula Parkway complimenting the
double loop on-ramp will address the physical and geometrical restraints at the northbound
interchange intersection. These improvements will lead to an improved queue length shown in
Figure 5.1 and an improved travel time of four minutes as shown in Table 5.1. Alternative 1A
resulted in a cost of $10,200,000 and a cost-benefit ratio of 0.51. Alternative 1A does demonstrate
some improvement to traffic, however even with the traffic improvement the CBR still
demonstrates that the economic benefit does not exceed the cost to implement the improvements.
The volume of vehicles that will be serviced is not great enough in comparison to the construction
cost.

Table 5.1 Meheula Parkway AM Peak Travel Time Summary Comparison

Meheula AM Peak Hour
Parkway Existing Alternative | Alternative Alternative Alternative Alternative
Condition A 1B A 1B
Westbound 13 min. Unchanged 4 min. 4 min. 10 min. 5 min.
From Existing
Eastbound 3 min. 3 min. 3 min. 3 min. 3 min. 3 min.

Note: Travel Time Values shown are taken between Kaapeha Street and the Southbound Interchange.

5.3 Alternative 11B — Double Loop On-Ramp with Pedestrian

Overpass
Alternative IIB proposes the same improvements as Alternative IIA with the exception of a
pedestrian overpass in place of the pedestrian traffic signal. Through the detailed traffic analysis
Alternative 11B demonstrated the same traffic improvements as Alternative I1A as shown in Figure
5.1 and Table 5.1. The cost for Alternative I1B resulted in $14,000,000. Alternative II1B has a
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higher cost; however, the benefits are the same as Alternative 1A resulting in a cost-benefit ratio
at 0.47. Due to the fact that the construction cost to implement the improvement for this
alternative are great for the amount of vehicles that are to be serviced this alternative cannot be
recommended.

5.4 Alternative I11A — Additional Left Turn Lane

Alternative I11A proposes a left turn storage lane that directs traffic to an auxiliary lane that will
merge with the Mililani Town southbound on-ramp. However without the improvements to
Meheula Parkway at the northbound interchange intersection traffic queues will only improve
slightly as shown in Figure 5.1 and an improved travel time to ten minutes as shown in Table 5.1.
The construction of Alternative I1A resulted in a cost of $2,100,000. A cost benefit ratio resulted
in 0.58. The economic benefit does not exceed the cost for this alternative. The volume of
vehicles that will be serviced is not great enough when compared to the construction cost.
Alternative I11A does pose a safety risk which is not reflected in the CBR. Based on engineering
principles alone that take into account the safety risks involved with this alternative, this
alternative is not recommended.

5.5 Alternative I11B — Additional Left Turn Lane With

Upstream Improvements

Alternative 111B proposes a left turn lane through adding an additional lane to Meheula Parkway
that will merge with the Mililani Town southbound on-ramp. Alternative I1IB demonstrated a
greater improvement to traffic than Alternative I11A but not quite as much as the improvements
determined for Alternatives I1A and 1I1B. The construction of Alternative I11B resulted in a cost of
$7,200,000 and a cost benefit ratio of 0.52. As with Alternative I1A and I1B, even though there
will be some benefit to traffic, the cost-benefit analysis showed that the volume of vehicles that
will be serviced is not great enough in comparison to the construction cost. Due to the safety risks
involved with this alternative and based on engineering judgment this alternative is not
recommended.
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