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Summary (Provide proposed action and purpose/need in less than 200 words.  Please keep the 
summary brief and on this one page): 
 
The County of Maui, Department of Public Works (DPW), proposes the development of the Kuhua 
Street Extension and Improvements Project in Lahaina, Maui, Hawaii.  The project will be aligned 
east (mauka) of and parallel to Honoapiilani Highway and will span approximately two (2) miles from 
Keawe Street to its southern terminus with Honoapiilani Highway, across from the Front Street 
intersection. 
 
The proposed roadway alignment is mainly east (mauka) and parallel to the existing Mill Street cane 
haul road until it nears the Lahaina Recreation Center.  The roadway alignment veers around the 
Lahaina Recreation Center between the park and Na Hale O Wainee housing project and then travels 
west towards Mill Street and terminates at the Front Street intersection.  The project also includes the 
intersecting streets of Papalaua Street, Lahainaluna Road, Dickenson Street, Shaw Street and Aholo 
Road.  Due to severe grade differences at Honoapiilani Highway, Prison Street is currently not 
identified as an intersecting street.  The proposed project will provide an alternate local transportation 
corridor parallel to Honoapiilani Highway.  The County of Maui will need to obtain funding for land 
acquisition and construction of the project. 
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I. INTRODUCTION

A. OBJECTIVE:

This treatise has been prepared as a brief evaluation and summary of the history of
the Kuhua Street Extension (KSE) project, and both the existing infrastructure in the
vicinity of the project site and the anticipated project improvements.

KSE was formerly referred to as Mill Street Extension, since it was originally
conceived to generally traverse portions of the old Pioneer Mill Cane Haul Road (Mill
St.).

A preliminary Geotechnical Investigation Report is contained in Appendix “A”, a
Preliminary Drainage Report is contained in Appendix “B”, and a Traffic Impact
Analysis Report is contained in Appendix “C”.

B. SITE LOCATION:

Lahaina, on the island of Maui, is located on the southwestern slope, along the
leeward side, of the West Maui Mountains, an eroded shield volcano rising up to
approximately 5,800 feet above mean sea level (M.S.L.).

KSE, is located near the easterly (mauka) perimeter of Lahaina Town (see EXHIBIT
“A” - Location Map), and is proposed to consist of an approximately 10,000 ft. long
segment of a new two-lane roadway aligned generally in a north-south direction,
parallel to and between Honoapiilani Highway and the proposed Lahaina Bypass
Phases I-A and I-B (see EXHIBIT “B” - General Plan).  KSE is located to the west
(makai) of, and generally parallel to, the proposed Lahaina Watershed Flood Control
Project.

  • It’s northerly terminus is at Keawe St., approximately 1,000 feet east (mauka) of
Honoapiilani Highway, just east (mauka) of the existing Lahaina-Kaanapali
Railroad Crossing.

  • The southerly terminus is at the existing intersection of Honoapiilani Highway
and Front St.

  • Heading in a northerly to southerly direction from its northerly terminus at Keawe
St. (see EXHIBIT “B” - General Plan):

  • KSE is located generally along the former Cane Haul Road up to the existing
Kahoma Stream Flood Control Channel;

  • KSE then crosses the Kahoma Stream Flood Control Channel using the
existing Kahoma Uka Cane Haul Bridge;

  • KSE then continues across portions of the former Pioneer Mill site and
existing Kuhua St. (along the westerly or makai edge of the existing Kuhua



Warren S. Unemori Engineering, Inc. Civil and Structural Engineers • Land Surveyors
Preliminary Engineering Synopsis for Kuhua Street Extension (Vicinity of Keawe Street to Vicinity of Front Street)

Page -2-

Tract Subdivision), to intersect Lahainaluna Road;
  • KSE then deflects to hug the westerly (makai) edge of the existing Maui

Electric Sub-Station and continues in a southerly direction across lands that
were formerly used by Pioneer Mill for sugarcane cultivation to the vicinity of
Shaw Street, where it deflects around and between the easterly (mauka)
edge of the existing County Lahaina Recreation Center (ballfields) and the
West Maui Resource Center (Na Hale O Wainee);

  • KSE then continues across lands that were formerly used by Pioneer Mill for
sugarcane cultivation to the vicinity of the existing intersection of Honoapiilani
Highway and Front St.

KSE is aligned approximately 1,000 to 2,400 feet inland and varies in elevation from
approximately 14 feet to approximately 52 feet M.S.L.  With the exception of its
southerly terminus at the Honoapiilani Highway / Front St. intersection, it is located
approximately 400 to 1,200 ft. east (mauka) of the highway.

C. PROJECT BACKGROUND AND DESCRIPTION:

Originally envisioned as an alternate route parallel to Honoapiilani Highway along
the existing cane haul road previously used by Pioneer Mill, and thus formerly called
Mill St. Extension, significant progress and refinements were achieved through the
four day Lahaina Transportation Design
Workshop (LTDW), sponsored by Lahaina
Bypass Now, in 2007.

Four distinct areas of major focus were
addressed (see Figure 1.1) through the four
days of community input and design charrettes
attended by State, County, and Community
stakeholders:

  • Lahaina Bypass Phase I-A, which is
intended to be a limited access expressway.
The extension of Keawe Street (from
Honoapiilani Hwy. to the Lahaina Bypass)
was also considered in conjunction.

  • Honoapiilani 4-Lane Highway Widening
(Aholo St. to Lahainaluna Road), which is a
four-lane highway intended to convey a high
volume of vehicles.

  • Lahaina Watershed Flood Control Project,
which consists of an approximately 7,000 ft.

Figure 1.1: Four Distinct Areas of Major Focus
Addressed by 2007 Lahaina Transportation
Design Workshop
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long flood water diversion channel extending from Lahainaluna Road to Kauaula
Stream and a debris basin at Kauaula Stream to enhance flood protection to the
agricultural, residential, commercial, and historic areas of the lower Lahaina
Watershed and reduce potential sediment discharge to the ocean.

  • Mill Street Extension (vicinity of Aholo St. to Keawe Rd.) (MSE), which through
four days of extensive input from State, County and community stakeholders,
and active participation in design charrettes, defined MSE/KSE as a community
oriented, pedestrian friendly, two-lane road that will enhance access to the
regional roadway network
and improve circulation,
including pedestrian-friendly
a c c e s s  t o  n e a r b y
recreational faci l i t ies,
shopping, eating attractions,
s c h o o l s ,  a n d  o t h e r
c o m m u n i t y - o r i e n t e d
destinations.  MSE/KSE was
clearly identified as a key
component  o f  l oca l
circulation needs.

Thus, the conceptual typical
section developed through
the LTDW envisioned KSE
as a two-lane road
incorporating a pedestrian-
friendly, landscaped multi-
use trail (or greenway)
along its entire length (see
Figure 1.2), including a
p e d e s t r i a n  f r i e n d l y
connection to Front Street
and the heart of Lahaina,
town through Papalaua St.,
which uniquely has:

  • A  w i d e ,  a t t r a c t i v e ,
landscaped, pedestrian-
friendly shoulder along
its northerly (Kaanapali)
side down to Front St.
(see Figure 1.3);

Figure 1.2: Typical Conceptual Section for Kuhua Street Extension from
2007 Lahaina Transportation Design Workshop

Figure 1.3:  Existing Attractive, Landscaped, Pedestrian-Friendly
Shoulders Along Northerly Side of Papalaua St. with Unobstructed View to
Ocean Beyond Front St.
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  • An inviting, unobstructed view of the ocean, for pedestrians walking down
from KSE, across Honoapiilani Highway, and then down to Front St. (see
Figure 1.3);

  • Opportunities for improvements to the roadway’s southerly shoulder as
existing properties abutting the southerly side of Papalaua St. re-develop in
the future (see Figure 1.3).

In 1997, Front Street underwent a major $11 million facelift that provided
wider, pedestrian-friendly, landscaped sidewalks and placing portions of the
overhead electrical utilities underground.

At the conclusion of the four-day LTDW workshop, Lahaina Bypass Now upheld fully
supporting expediting the KSE Project with the following conditions:

  • KSE be developed as a community oriented, pedestrian friendly, two-lane local
street, integrating a landscaped multi-use trail (or greenway) along its entire
length (see Figure 1.2).

  • Explore the possibility of realigning KSE easterly (mauka) of the Lahaina
Recreation Center.

  • Explore the possibility of extending KSE south of Aholo Rd., subject to the
constraints of the proposed Lahaina Watershed Flood Control Channel project.

The workshop also concluded by issuing the following statements for KSE:

  • Consider private and/or impact fee funding to expedite the project.

  • Timing of KSE should be independent of and not affect the timing of the other
projects (Honoapiilani Highway Four-Lane Widening or Lahaina Bypass).

The proposed alignment, scope, and connections between KSE and Honoapiilani
Highway, as well as its relation to the other regional projects in the vicinity (e.g.,
Lahaina Bypass Phases I-A and I-B, Keawe Street Extension, Lahaina Watershed
Flood Control Channel, and Honoapiilani Highway 4-Lane Widening) are shown on
EXHIBIT “B” - General Plan.

The engineering study limits for the alternative alignment analysis is shown on
EXHIBIT “C” - Scope of Alternatives Analysis.

The representative typical roadway sections are depicted on Exhibit “D” - Typical
Sections.  Wherever possible, master-planned permitted future access locations
between major intersections are conceptually identified along the roadway corridors
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(all permitted accesses are subject to approval by the Dept. of Public Works, County
of Maui).

The proposed KSE horizontal alignment and infrastructure will attempt to anticipate
and coordinate (to the extent reasonably possible) with other projects that are being
planned in this area such as the future Kahoma Residential Subdivision project, the

Lahaina Watershed Flood Control Channel, the master planning of the future
Wainee Village project, etc.

Wherever practicable, to minimize the disruption to the community and traffic,
underground utilities for basic services (e.g., drainage, wastewater, and potable
water) are expected to be installed in conjunction with the construction of KSE.
Typical anticipated infrastructure improvements generally consist of:

  • Clearing, grubbing, and grading the existing and proposed roadway corridor.

  • Roadway improvements consisting of: asphalt concrete pavement, concrete curb
and gutters, concrete driveway aprons and curb cut wheelchair ramps,  concrete
sidewalks, and signage & striping.

  • Roadway and sidewalk improvements, hanging utilities, and retrofitting existing
railings on the existing Kahoma Uka Cane Haul Bridge. Proposed Pedestrian
Bridge parallel to the existing Cane Haul Bridge.

  • Asphalt concrete paved multi-use trail (greenway).

  • Retaining walls, railing, fencing and sound walls (where required).

  • Streetlights along the roadways, pole mounted lighting along the multi-use trail
(greenway), and appurtenances.

  • Underground electrical, telephone, cable television systems (including
streetlights, parking area lights, pathway lights, underground ducts, transformers,
handholes and manholes, ground mounted cabinets, and appurtenances; where
required).  Existing overhead electrical power transmission lines are expected
to remain overhead.

  • Relocations of existing power poles and reconnections of existing utility services
(including water, sewer, electrical, CATV, Tel, etc.).

  • Feasibility of reconfiguration of existing Maui Electric Company, Ltd. Substation
along Lahainaluna Rd. will be assessed.
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  • Traffic signal system and appurtenances at applicable intersections, which will
be improved, as required, to accommodate any connections through existing or
proposed east-west (mauka-makai) roadways.

  • Culvert crossings (with inlet and outlet structures), drain inlets, manholes,
underground drainage system (including drainlines, box culverts, etc.), at-grade
detention basins, dry wells, subsurface drainage (detention) systems, and
appurtenances

  • Temporary modifications to existing railroad during construction.

  • Underground water transmission or distribution mains (for potable water and fire
protection), and appurtenances where applicable.

  • Underground wastewater collection and transmission systems, where applicable.

  • Landscaping and irrigation.

Temporary construction-phase measures are expected to be implemented from the
inception of any ground disturbing activities, and maintained as required for erosion
and sedimentation mitigation (e.g., dust fences, silt fences, filtration berms,
temporary sedimentation basins, etc), pursuant to applicable provisions of:

  • Chapter 20.08 of the Maui County Code, “Soil Erosion and Sedimentation
Control”;

  • Construction Best Management Practices (BMPs) for the County of Maui (dated
May 2001);

  • The recently adopted, Title MC-15, Subtitle 01, Chapter 111, “Rules for the
Design of Storm Water Treatment Best Management Practices (adopted
November 9, 2012); and,

  • The  conditions and requirements of the project-specific National Pollutant
Discharge Elimination System (NPDES) Permit.

All sitework construction is expected to conform to the recommendations and
requirements of the Soils Engineer (who will be a professional engineer licensed to
practice in the State of Hawai’i) and the applicable requirements fo the Maui County
code. The Owner is expected to retain the Soils Engineer to provide all construction
phase monitoring and testing in accordance with the recommendations of the Soils
Report and requirements of the County of Maui.
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II. ROADWAY IMPROVEMENTS AND TRAFFIC ASSESSMENT

A.  EXISTING CONDITIONS:

Lahaina Bypass Phase I-A, the first segment of what is intended to be a limited
access expressway, is expected to open in late fourth quarter 2012.  Phase I-B-1
is expected to open in late first quarter 2013.

Existing Honoapiilani Highway, a high-volume, congested highway, was recently
widened to four lanes between Aholo Road and Lahainaluna Road. 

  • To the north of Lahainaluna Road (in the Kaanapali direction), Honoapiilani
Highway continues as a four-lane undivided highway.  

  • To the south of Aholo Road (in the Maalaea direction), Honoapiilani Highway
continues as a two-lane undivided highway.

The existing Kuhua St. is located along the westerly (makai) edge of the existing
Kuhua Tract Subdivision, which dates back to the 1950's, and consists of a narrow
paved roadway (approximately 22 ft. wide within a 25 ft. wide right-of-way) parallel
to Honoapiilani Highway that begins at Lahainaluna Road as its southerly (Maalaea
end) terminus, and continues northerly (towards Kaanapali) for approximately 1,300
ft.

Existing roadways aligned in an east (mauka) to west (makai) direction that could
potentially provide access between Honoapiilani Highway and proposed KSE
include:

  • Keawe Street (which is the northerly terminus of KSE) extends easterly (mauka)
from its signalized intersection with Honoapiilani Highway for approximately
1,300 ft., where it abruptly terminates at its intersection with Kupuohi St.
(entrance to Lahaina Business Park).  Keawe St. Extension is currently under
construction, and is expected to link the existing segment of Keawe St. to the
nearly completed northerly terminus of Lahaina Bypass Phase I-A.

  • Papalaua Street begins at its intersection with Front St., extends easterly
(mauka) up through its signalized intersection with Honoapiilani Highway, then
continues only approximately 250 ft. east (mauka), past the signalized
intersection, as a two-lane driveway.

  • Lahainaluna Road begins at its intersection at Front St., extends easterly
(mauka), crossing Honoapiilani Highway at a signalized intersection, and
continues easterly (mauka) for another approximately 4,500 ft., to Lahainaluna
High School.
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  • Dickenson Street begins at its intersection at Front St., extends easterly
(mauka), crossing Honoapiilani Highway at a signalized intersection, and
continues easterly (mauka) for another approximately 200 ft. where it continues
northward (towards Kaanapali) as Mill St. (towards Lahainaluna Road).

  • Prison Street begins at its intersection at Front St., extends easterly (mauka),
crossing Honoapiilani Highway, encounters an abrupt drop in grade from the
easterly (mauka) shoulder of Honoapiilani Highway, and continues easterly
(mauka) for another approximately 150 ft. as a narrow paved driveway, stopping
short of the abandoned Pioneer Mill Cane Haul Road.

  • Shaw Street begins at its intersection at Front St., extends easterly (mauka),
crossing Honoapiilani Highway at a signalized intersection, and continues
easterly (mauka) for another approximately 200 ft. through the Lahaina
recreational facilities (consisting of the Lahaina Aquatic Center, the Lahaina
Recreation Center, the Boys & Girls Clubs of Maui - Lahaina), where it continues
as Ipu Aumakua Lane, a curved two-lane roadway that extends in an easterly
direction, providing access to the Na Hale O Wainee Homeless Resource
Center.

  • Aholo Rd. begins at its intersection at Front St., extends easterly (mauka),
crossing Honoapiilani Highway, and continues easterly (mauka) for another 250
ft. through the Aholo Subdivision, where it abruptly terminates, stopping short of
the abandoned Pioneer Mill Cane Haul Road.

  • Existing Honoapiilani Highway / Front St. intersection (which is the southerly
terminus of KSE), which also serves as the southerly (Maalaea end) terminus of
Front St.

B.  PRELIMINARY TRAFFIC ASSESSMENT:

A preliminary traffic assessment has been conducted for the proposed project by
Austin Tsutsumi & Associates, Inc. (see Appendix “C” - Traffic Impact Analysis
Report).  Existing conditions, alternatives considered, and recommended roadway
and traffic improvements (both project-specific and regionally) are identified and
discussed in more detail therein.

C. PROPOSED ROADWAY IMPROVEMENTS:

Pursuant to the findings and recommendations from the four-day Lahaina
Transportation Design Workshop sponsored by Lahaina Bypass Now in 2007, KSE
is proposed to be a community oriented, pedestrian friendly, two-lane road that will
enhance access to the regional roadway network and improve circulation, including
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pedestrian-friendly access to nearby recreational facilities, shopping, eating
attractions, schools, and other community-oriented destinations.

KSE is thus proposed to be a two-lane road incorporating a pedestrian-friendly,
landscaped multi-use trail (or greenway) along its entire length (see EXHIBIT “D” -
Typical Sections, and EXHIBIT “E” - Conceptual Plan and Profiles).

KSE will also include provisions for extending this community oriented, pedestrian
friendly connectivity towards Front Street and the heart of Lahaina Town.  With the
cessation of operations at, and recent demolition of, Pioneer Mill, an opportunity
exists to set aside roadway and pedestrian corridors or right-of-ways up front, prior
to any future transfer of ownership or development.  Thus, Papalaua St. Extension,
extends this theme from the proposed KSE in a westerly (makai) direction, down
towards the existing segment of Papalaua St. below (west or makai of) Honoapiilani
Highway [ see EXHIBIT “D” - Typical Sections (9 of 9) ].

Papalaua St. Extension will incorporate landscaped, pedestrian friendly shoulders
and provisions for a bike lane where feasible and required by Dept. of Public Works,
and will provide the community with an inviting, unobstructed view of the ocean for
pedestrians and potential bicyclists commuting down this corridor to Front St. and
Lahaina Town (see Figure 1.2).  Wide, attractive, landscaped, pedestrian-friendly
shoulders already exist along the  northerly (Kaanapali) side of the existing segment
of Papalaua St. down to Front St. (see Figure 1.3).

In addition, enhanced circulation and access will be provided between KSE and
Honoapiilani Highway and downtown Lahaina by extending and/or improving the
following east-west (mauka-makai) roadways between KSE and Honoapiilani
Highway where adjoining properties are yet undeveloped and where existing right-
of-way constraints allow.

New signalized intersections are proposed at the following new intersections:

  • A  n e w  s i g n a l i z e d
intersection is proposed at
the northerly (Kaanapali
end) terminus of KSE at
Keawe Street,  with
provisions for integrating
the existing Lahaina
Kaan a pa l i  Ra i l r oad
Crossing (see Figure 2.1).

Figure 2.1: Location of New Signalized Intersection at Northerly Keawe
St. Terminus of KSE with Provisions for Integrating Existing Lahaina -
Kaanapali Railroad Crossing
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  • A new signalized intersection is
proposed at the intersection of
KSE and Lahainaluna Road.
Existing Lahainaluna Road is
proposed to be widened and
improved with curb-and-gutters,
sidewalks and additional turning
lanes.

  • A new signalized intersection is
proposed at the southerly
(Olowalu end) terminus of KSE
at the existing intersection of
Honoapiilani Highway and Front
St. (see Figure 2.2).

The feasibility and impacts of a Roundabout option will also be considered at the
proposed  intersection of KSE and Shaw Street, pursuant to the recommendations
of the TIAR during the Design Phase [ see EXHIBIT “D” (5 of 9); and, EXHIBIT “E”
(4 of 6) ].

Access to/from existing east-west (mauka-makai) roads and new un-signalized
intersections (with extensions of existing east-west roads where required) are
proposed at the following locations:

  • KSE / Papalaua St. Extension.

  • KSE / Dickenson St. Extension.

  • KSE / Shaw St. Extension.

  • In addition, access to KSE will
be provided to the existing
residents at the vicinity of Aholo
Rd.  With enhanced access
and circulation in the vicinity at
the other nearby intersections,
the Honoapiilani Hwy. / Aholo
Rd. intersection will be
restricted to right turns in and
out only.

An extension of existing Prison St.
(between Honoapiilani Hwy and
proposed KSE) will not be made in

Figure 2.2: Location of New Signalized Intersection at the
Existing Intersection of Honoapiilani Highway and Front St.  

Figure 2.3: Prison Street’s Abrupt Grade Drop on the westerly side
of Honoapiilani Highway
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conjunction with this project due to the abrupt grade drop at the westerly (mauka)
edge of the existing Honoapiilani Highway shoulder at the existing paved driveway
(see Figure 2.3).  However, provisions will be made along KSE for a future
connection to KSE at the projection of the existing Prison St. intersection.

The existing Kuhua St. right-of-way is only 25 ft. wide and abuts the existing
residences within the old Kuhua Tract Subdivision.  To enhance access, circulation,
and provide an attractive, landscaped pedestrian-friendly experience through this
older neighborhood, the existing Kuhua St. is proposed to be improved as depicted
in Figure 2.4.  Since many homes currently abut the narrow, existing roadway, a
deeper, grassed front yard and a generous roadway shoulder will be provided along
the east (mauka) shoulder, with curb, gutter, sidewalk, and extended driveways with
driveway aprons.  In addition, a 10 ft. wide auxiliary refuge lane will be provided
along the east (mauka) edge of the enhanced roadway, abutting the existing Kuhua
Tract residences to facilitate ingress and egress to and from the existing residential
driveways.  A landscaped, pedestrian-friendly multi-use trail (greenway) will be
incorporated into the west (makai) shoulder.

Wherever possible, master-planned permitted future access locations between
major intersections are conceptually identified along the roadway corridors (all
permitted accesses are subject to approval by the Dept. of Public Works, County of
Maui).

III. DRAINAGE SYSTEM:

A. TOPOGRAPHY AND EXISTING SITE CONDITIONS:

The approximately 10,200±  ft. (1.9miles) long KSE corridor is aligned generally in
a north-south direction, and varies in elevation from approximately 14 feet to
approximately 52 feet M.S.L., with prevailing slopes in the easterly to westerly
(mauka to makai) direction.

Figure 2.4:  Proposed Enhancements to Existing Segment of Kuhua Street Abutting Existing Kuhua Tract Subdivision
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From its northerly (Kaanapali end) terminus at Keawe Street, the KSE alignment
extends in a southerly direction along the former Pioneer Mill Cane Haul Road
(which is still used as a bypass by local traffic between Keawe Street and
Lahainaluna Road), and utilizes the existing Kahoma Uka Cane Haul Bridge to cross
the Kahoma Stream Flood Control Channel.  It incorporates and expands the
existing Kuhua Street and continues in a southerly (Maalaea) direction to
Lahainaluna Road.

The majority of the KSE alignment to the south of Lahainaluna Road is currently
undeveloped, and traverses agricultural land that was previously cultivated for sugar
cane by Pioneer Mill.

The land surrounding the project site is characterized by a gently sloping topography
with longitudinal slopes ranging from 0 to 5%, and cross slopes of approximately 1
to 4%.

According to the Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and Lanai,
State of Hawaii (see EXHIBIT “F” - Soil Survey Map), underlying the proposed KSE
project site are soils of the Pulehu-Ewa-Jaucas Wahikuli-Wainee association, and
are characterized as having deep, nearly level to moderate sloping, well-drained and
excessively drained soils that have a moderately fine textured to coarse-textured
subsoils or underlying material.

The specific soils types are as follows: Ewa (EaA) silty clay loam with 0 to 3 percent
slopes; Wahikuli (WdB) very stony silty clay with 3 to 7 percent slopes; Wainee
(WxB) very stony silt clay with 3 to 7 percent slopes; Pulehu (PpA) silt loam with 0
to 3 percent slopes; and Pulehu (PtB) cobbly clay loam with 3 to 7 percent slopes
(See EXHIBIT F).  Ewa soils are characterized as having a very slow runoff and a
slight erosion hazard.  Wahikuli soils are characterized as having a slow runoff and
a light erosion hazard.  Wainee soils are characterized as having a slow to medium
runoff and a slight erosion hazard.  Pulehu soils are characterized as having a slow
runoff and a no more than a slight erosion hazard.

Typical vegetation along the unimproved portions of the project site corridor consists
of dry grasslands dominated by buffel grass and some ‘uhaloa (the density of which
varies seasonally and with rainfall) with scattered trees and brush which include
shrubby koa haole trees.  Upon completion of the proposed grading and
improvements, all disturbed areas that are still exposed (and not paved or otherwise
landscaped) will be grassed as required to minimize soil erosion.

According to Panels 0361F, 0362F and 0364F, of the Flood Insurance Rate Map,
dated September 19, 2012,  prepared by the United States Federal Emergency
Managements Agency, Federal Insurance Administration,  the project site is situated
in an area designated as Zone “X”, which is designated as an area outside the 0.2%
chance flood plain and of minimal flood hazard (see EXHIBIT “G” - Flood Insurance
Rate Map).
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The project site is not located within a tsunami zone.

A Preliminary Drainage Study and Report has been undertaken for the proposed
project by Warren S. Unemori Engineering, Inc. (and is contained in APPENDIX “B”
- Preliminary Drainage Report).

A total of approximately 27.5 cfs (50 year - 1 hour storm) of onsite surface runoff is
currently generated by the linear project site.

The existing runoff from the project site and in the adjacent areas generally flow in
a westerly (makai) direction towards Honoapiilani Highway.  Due to limitations in the
existing drainage facilities in the area, runoff typically flows along existing roadways
and/or generally overland to the ocean or ponds in low-lying areas that dissipate
over time through infiltration and evaporation.

An existing Interim NRCS Diversion Channel and existing NRCS Detention Basins
are located east (mauka) of the proposed alignment of KSE between Dickenson
Street Extension and Shaw Street (see EXHIBIT “B” - General Plan).

The Engineering Division, Department of Public Works, has initiated the phased
construction of the Lahaina Watershed Flood Control Channel Project (LWFCC)
(see EXHIBIT “B” - General Plan), and all proposed KSE improvements will be
closely coordinated with the LWFCC Project.  It is assumed that construction of the
southerly (Maalaea) half of the KSE project, from (but not including) Lahainaluna
Road, will not precede the completion of the LWFCC Project improvements.

B. PROPOSED DRAINAGE IMPROVEMENTS:

All drainage improvements are expected to be implemented pursuant to the current
County of Maui's "Rules for the Design of Storm Drainage Facilities", and the
recently adopted "Rules for the Design of Storm Water Treatment Best Management
Practices" (adopted 11/09/2012).

Wherever practicable, to minimize the disruption to the community and traffic,
anticipated drainlines and drainage culverts are expected to be installed in
conjunction with the construction of KSE.

In the absence of any onsite subsurface detention, the total onsite surface runoff
generated after developing the project site (50 year - 1 hour runoff) would have been
expected to be approximately 69.7 cfs.  However, a combination of drywells (similar
to what was recently implemented in the nearby Honoapiilani Highway Widening
project), detention basins, and subsurface detention systems, will be implemented
to limit the peak onsite runoff being discharged to pre-development levels.
Accordingly, there will generally be no net increase in onsite peak surface runoff,
based on a 50-year recurrence interval.
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1. KSE - Keawe Street to Kahoma Stream Flood Control Channel:

The segment of KSE from Keawe Street to Kahoma Stream Flood Control
Channel will include underground drainage improvements to intercept, mitigate
and convey the existing offsite surface runoff from Lahaina Business Park to the
existing drainage system along Keawe St.

2. KSE - Kahoma Stream Flood Control Channel to Lahainaluna Road:

Presently, surface runoff from the existing, plantation-era Kuhua Tract
Subdivision, which has no drainage system, currently sheetflows through the
subdivision downstream, over and across the project site, continues onto
Honoapiilani Highway and into Lahaina Town.  The KSE project provides the
County with an excellent, unprecedented opportunity to intercept and mitigate
this existing condition and also help mitigate some of the potential flooding
issues along Honoapiilani Highway and in the Lahaina Town area.

According to the "Lahaina Town Drainage Master Plan", prepared in March 2005
by Belt Collins Hawaii Ltd., due to a number of constraints existing at that time,
the long term mitigation plan for this area envisioned the existing Kuhua St. and
the old Kuhua Tract Subdivision to drain around the then existing Pioneer Mill,
then down Lahainaluna Road through a proposed future 10'x6' box culvert to the
ocean.  However, Lahainaluna Road is a very narrow roadway within a very
narrow 30 ft. wide right-of-way, and is typically encumbered by a congestion of
existing underground utilities and numerous older commercial buildings that were
built right up to the right-of-way.  In addition, although this was classified as a
high priority in the Drainage Master Plan due to existing flooding problems in the
area, any future implementation of this conceptual solution is dependent on the
availability of County funding.

At the time the “Lahaina Town Drainage Master Plan” was originally developed,
the Kuhua St. Extension project was not yet envisioned and potential drainage
solutions were constrained by the then existing Pioneer Mill.  The old Pioneer
Mill has since then been demolished and, with the proposed construction of KSE
and its proposed drainage improvements, this portion of the “Lahaina Town
Drainage Master Plan” may now be refined and updated to reflect taking
advantage of these opportunities to implement the proposed preferred drainage
solution.  This will provide a more direct, cost effective drainage management
plan for this area by intercepting the runoff from the old Kuhua Tract Subdivision
currently sheet flowing onto the project site, and conveying it to the Kahoma
Stream Flood Control Channel.  This preferred drainage plan is not expected to
adversely impact the hydrologic and hydraulic characteristics or capacity of
Kahoma Stream Flood Control Channel, and will relieve the existing,
overburdened downstream drainage systems and help mitigate some of the
potential flooding issues in the Lahaina Town area.
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3. KSE - Lahainaluna Road to Front Street:

Due to the large watershed upstream of the project site, and the location and
limited capacity of the existing downstream drainage facilities, this portion of the
Kuhua Street Extension Project will not be constructed until the Lahaina
Watershed Flood Control Channel (LWFCC) is completed.  With the LWFCC
fully constructed, it is assumed that the existing Interim NRCS Diversion Channel
will no longer be necessary and will be removed (by others).  The LWFCC, which
was designed to accommodate a 100 year storm event, intercepts the runoff
from the mauka watershed, preventing it from flowing through the project site.
The offsite runoff expected in this section will be allowed to pass through the
KSE, via multiple underground culverts strategically located beneath the
roadway, and sheet flow downstream as it is presently doing.

A more detailed discussion of each region of proposed drainage improvements are
contained in APPENDIX “B” - Drainage Report.

All improvements are proposed outside of or above (e.g., at the Kahoma Stream
Flood Control Channel) any 100-year inundation limits of existing drainage ways.

IV. WASTEWATER SYSTEM

A. EXISTING CONDITIONS:

The County's wastewater facilities generally collect wastewater from the Lahaina
area and convey it through a series of gravity sewerlines and pumping stations with
force mains along Front Street and Honoapiilani Highway to the Lahaina
Wastewater Reclamation Facility (WWRF) in Honokowai.

According to the County's Wastewater Reclamation Division, the current Lahaina
WWRF is capable of treating approximately 7.0 million gallons per day.  Although
a section of the Wastewater Reclamation Facility (WWRF) is still not in service (and
thus the full rated regulatory capacity of 9.0 MGD is not realized), Stage 1A upgrade
improvements (including new step screens in the headworks, refurbishing of the
headworks channel, and the installation of new bio-reactor return pumps) have been
recently completed.

There are existing 8" sewerlines along Keawe St., Lahainaluna Road, Dickenson St.,
Shaw St., Aholo Rd., and Front St.  Sewerlines (from 10" to 27" in diameter) exist
along portions of Honoapiilani Highway.

The existing 8" collector sewerlines along Kuhua St. serving existing Kuhua Tract
Subdivision residences along the easterly (mauka) side of existing Kuhua St.
continue downstream through the former Pioneer Mill site and then down Papalaua
Street to Front Street.  From there the wastewater is conveyed north along Front
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Street, routed east along the south edge of the Kahoma Stream Flood Control
Channel along a 14" force main that connects to a 27" gravity sewerline that runs
north along Honoapiilani Highway and eventually connects to the Lahaina WWRF.

B. PROPOSED WASTEWATER IMPROVEMENTS:

Wherever practicable, to minimize the disruption to the community and traffic,
sewerlines are expected to be installed in conjunction with the construction of KSE.

An 8" sewerline is expected to be extended along proposed KSE from Keawe St. to
the proposed Kahoma Residential Subdivision project (by others). Any other
sewerlines along KSE required to service existing properties in the vicinity will also
be installed with KSE.

An 8" sewerline is expected to be installed along the proposed KSE to replace a
portion of the existing 8" sewerline that services the existing Kuhua Subdivision.
The existing 8" sewerline that runs through the former Pioneer Mill site will be
rerouted within the proposed Papalaua Street Extension and will connect to an
existing sewer manhole immediately mauka of the Honoapiilani Highway.  From
there, an existing 8" sewerline conveys wastewater downstream along existing
Papalaua Street, then along Front St., then along Honoapiilani Highway, and
eventually to the Lahaina WWRF in Honokowai.  The existing residences along
Kuhua St. will be reconnected to this rerouted system.  

C. ANTICIPATED WASTEWATER DEMAND:

The KSE project in itself (excluding any existing or proposed adjoining
developments), is not expected to generate any significant additional wastewater
demand.

V. WATER SYSTEM:

A. EXISTING CONDITIONS:

The County's potable water system services the Lahaina area typically through
surface (stream) and ground (well) sources, with storage being provided by three
existing water tanks.  These water tanks include:

  • The 1.0 million gallon and 0.5 million gallon water tanks on Lahainaluna Road
at elevations 257 feet and 474 feet, respectively.

  • The 1.5 million gallon Wahikuli tank at elevation 257 feet.

8" and 12" transmission waterlines exist along portions of Honoapiilani Highway. 
A 12" waterline was recently installed along Keawe St. (from Honoapiilani Highway
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to just above the existing Lahaina-Kaanapali Railroad tracks).  8" waterlines exist
along Lahainaluna Road, Shaw Street, Aholo Road, and Front Street.

B. PROPOSED WATER IMPROVEMENTS:

Wherever practicable, to minimize the disruption to the community and traffic,
distribution waterlines are expected to be installed in conjunction with the
construction of KSE.

A new 12" waterline is expected to be installed along proposed KSE, from the
existing 12" waterline along Keawe St., to the proposed Kahoma Residential
Subdivision project (by others).  Additional segments of 12" waterline along KSE are
expected to be installed from the proposed Kahoma Residential Subdivision, and
extended and interconnected  to the existing 8" waterline along Lahainaluna Road.
Similarly, any required segments of waterline will be installed along the balance of
KSE extending southerly (Maalaea direction) to the southerly (Maalaea end)
terminus at the Honoapiilani Highway / Front St. intersection.

In accordance with current water system standards, fire hydrants will be installed
with a maximum spacing of 350 feet along the existing residential Kuhua Tract
Subdivision area.

C. ANTICIPATED DOMESTIC AND IRRIGATION WATER DEMANDS:

The KSE project in itself (excluding any existing or proposed adjoining
developments), is not expected to generate any significant additional water demand,
other than that for incidental landscape irrigation and minor amenities such as
drinking fountains along the proposed adjoining multi-use trail (or greenway).

Based on preliminary projections provided by the Landscape Architect, anticipated
average daily landscape irrigation demands, for the linear landscaping along the
proposed KSE corridor (approximately 1.9 miles) is expected to range from
approximately 160 gpd to 300 gpd per 1,000 l.f. of corridor, for a total average of
approximately 2,400 gpd.  Anticipated average daily landscape irrigation demands,
for the linear landscaping along the proposed east-west (mauka-makai) connections
between KSE and Honoapiilani Hwy. (totaling approximately 0.7 miles) is expected
to be approximately  120 gpd per 1,000 l.f. or corridor, for a total of approximately
500 gpd.  Water service for landscape irrigation is expected to be provided by new,
strategically located 2" water meter service laterals since the peak irrigation water
demand is not expected to exceed 60 to 80 gpm for any given service area.

Domestic water service for the drinking fountains would be expected to be provided
by new 5/8" standard water meter service laterals.
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VI. ELECTRICAL, TELEPHONE AND CATV SERVICE

A. EXISTING CONDITIONS:

Maui Electric Company, Ltd.’s overhead transmission line is generally located along
or in the vicinity of the old Pioneer Mill Cane Haul Road, and along the existing
Kuhua Street, with overhead service connections to the existing Kuhua Tract
Subdivision residences along Kuhua St.

The Hawaiian Telcom telephone and Oceanic Time Warner Cable cable television
distribution systems are also generally located along this alignment.

B. PROPOSED IMPROVEMENTS:

Existing overhead transmission line power poles affected by KSE will be relocated
as required, with overhead lines remaining overhead.  Existing overhead service
connections to the existing Kuhua Tract Subdivision residences along Kuhua St. will
be reconnected to the relocated infrastructure.

Streetlights are expected to be installed along KSE, supplemented by pole-mounted
lights for the adjoining multi-use trail.

All new electrical, telephone and cable televisions distribution systems within the
project are expected to be placed underground.

VII. ANTICIPATED CONSTRUCTION COSTS:

Order-of-magnitude probable construction costs are estimated to be as follows:

  • KSE - From North (Kaanapali end) Terminus at Keawe St. up to and including
Lahainaluna Road:  $ 17 million.

  • In the event that additional drainage improvements are required down existing
segments of Papalaua St. (west or makai of Honoapiilani Highway) to Front St.,
an additional approximately $3 million may be required.

 • KSE - From (but not including) Lahainaluna Road to the South Terminus at the
existing Intersection of Honoapiilani Highway / Front Street: approximately $19
million.

V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Reports\Preliminary Engineering Synopsis (for EA)\Prelim Engineering Synopsis
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APPENDICES:

A. Geotechnical Investigation Report
B. Preliminary Drainage Report
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Dear Mr. Mukai:

We are pleased to submit five copies of our Geotechnical Investigation Report for
the proposed Mill Street Extension project in Lahaina, Maui, Hawaii. The enclosed
report describes our subsurface investigation and presents our geotechnical
recommendations for pavement design, mass grading, and utility backfill. In
addition, design parameters for subsurface dry wells have been included.

We appreciate the opportunity to work with you on this project. If you should have
any questions or require additional information, please contact us.

Sincerely,

HAWAII GEOTECHNICAL CONSULTING, INC.
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1. INTRODUCTION

1.1 Authorization

Hawaii Geotechnical Consulting, Inc. (HGC) was retained by Kaanapali

Development Corp. to conduct a geotechnical investigation for the proposed Mill

Street Extension project in Lahaina, Maui, Hawaii. The scope of our services

was outlined in our February 6, 2007 proposal No. P-074R.

Authorization to proceed was received via a signed proposal on March 21, 2007.

An undated Pioneer Sugar Mill Topographic Survey map as well as the April 4,

2008 Proposed Mill Street Extension Option "A" plan by Warren S. Unemori

Engineering, Inc. were used during this investigation.

1.2 Purpose and Scope

The purpose of this geotechnical investigation was to explore and evaluate the

site's subsurface conditions in order to provide geotechnical recommendations

for the project's pavement design and utility installation, including

recommendations regarding the potential use of a storm water runoff disposal

(dry well) system. In addition to evaluating the subsurface soil conditions, the

site's groundwater conditions and construction considerations were addressed.

A description of the scope of work is presented below:

Phase 1 - Field Investigation. A total of 5 auger borings were drilled with a Mobil

8-57 truck mounted drill rig. Four-inch solid stem augers were used to penetrate

the upper soils while a 2.5-inch diameter core barrel equipped with a diamond bit

cutting head was used to penetrate the underlying basalt.

The borings were extended to depths ranging from 15 and 17 feet below the

existing ground surface. A senior engineer with HGC observed and directed the

boring investigation, maintained a log of the subsurface soils encountered, and
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SECTION 1 - INTRODUCTION

collected disturbed grab and bulk samples as well as relatively undisturbed drive

samples for laboratory testing. A more detailed description of the field

exploration and the Logs of Test Borings are presented in Appendix A. The

boring locations are presented on the Boring Location Plan, Figure 1.

A sixth boring was planned along the proposed alignment's south end. Due to

circumstances beyond our control, attempts to drill the sixth boring were not

successful. At the direction of Kaanapali Development Corp., the remaining

boring was deleted from our scope.

Phase 2 - Laboratory Testing. Laboratory tests were performed on bulk, grab,

and drive samples obtained during the field investigation. Laboratory tests were

selected to verify field classifications and provide geotechnical parameters for

use in design. Testing consisted of in-place moisture content and dry density,

gradation, Atterberg limits, and California Bearing Ratio (CBR). The laboratory

test methods are described in Appendix B while the laboratory test results are

shown graphically in Appendix B and tabulated on the Logs of Borings, where

appropriate.

Phase 3 - Geotechnical Analysis. Our field observations and laboratory test

results were analyzed in combination with the preliminary construction plans.

Our analysis focused on design of the extensions pavement structure. We

evaluated an asphaltic concrete pavement (ACP) section for the roadway design.

In addition to the pavement design, the subsurface soils were analyzed for their

potential use in a storm runoff disposal system.

Phase 4 - Geotechnical Report. This report was prepared to present our

findings, conclusions, and recommendations regarding the geotechnical

feasibility for pavement design, dry well design, and utility backfills. Our report

describes our field investigation and the site's general subsurface conditions.
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SECTION 1 - INTRODUCTION

Discussions regarding critical geotechnical design issues and problem areas are

presented. The report provides design level recommendations for the proposed

roadway construction as well as construction considerations for roadway grading

and utility backfill. Recommendations regarding the subsurface soils dry well

capacity are also included.

1.3 Site Location

The proposed extension alignment is located on the lower western flank of the

West Maui Mountains in Lahaina, Maui, Hawaii. The alignment's northern

terminus is located at Keawe Street. From its northern terminus, the alignment

runs south past the old Pioneer Mill site's eastern boundary. After crossing

Lahainaluna Road, the alignment continues south through the cane fields,

running north of the County pool and through the County of Maui Park facility. At

its southern terminus, the alignment merges with the Honoapiilani Highway near

the Honoapiilani Highway/Front Street intersection.

1.4 Site Description and Conditions

No alignment specific topographic maps were provided. Our visual observations

indicate that the alignment generally slopes down gently from north to south.

The alignment's existing surface varies from asphaltic concrete at its northern

and southern ends, to heavily overgrown vacant cane fields through its central

region.

The asphaltic pavements observed at the alignments northern and southern

ends are both in poor condition, with considerable potholing and alligator and

lateral cracking observed. The surface conditions within the Pioneer Mill site

generally consist of gravel, placed after the recent demolition and grading work.

Surface debris including metal and concrete were observed scattered across the

Pioneer Mill extension alignment area.
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SECTION 1 - INTRODUCTION

The alignment's central region, between Lahainaluna Road and the County pool,

cuts across former agricultural land, most recently used for sugar cane

cultivation. The surface conditions along this portion of the alignment consist of

a combination of bare ground and densely populated brush, weeds, and small

diameter Kiawe trees. A retention pond was observed just north of the County

pool.

END OF INTRODUCTION
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2. PROJECT DESIGN CONSIDERATIONS

2.1 Proposed Project/Development Plans

We understand that the proposed development will include the construction of a

new section of Mill Street between Keawe Street and the Honoapiilani Highway

near its intersection with south Front Street. In addition to the main extension

road, connecting roads between the main extension and Honapillani Highway at

Papalaua Street, Lahainaluna Road, Dickenson Street, Prison, Street, Shaw

Street, and Aholo Street are also planned. The new Mill Street alignment will not

include the section of Mill Street currently in service between Dickenson Street

and Lahainaluna Road.

We understand that all current project plans are still in the conceptual stage.

According to the Civil Engineer, the main extension road will include at least 3

lanes of County Class "A" pavement with existing right-of-way sufficient to

accommodate an additional 2 lanes. The connecting roads will also include at

least 3 travel lanes, with more lanes required at larger intersections. In addition

to the extension, we understand that a storm water runoff disposal system is

being considered.

We understand that an alternative alignment which brings the roadway above the

County of Maui Park facility is being considered. No subsurface explorations

were performed along this alternative alignment route. Should this alignment be

chosen, an additional field investigation should be performed.

2.2 Grading

No grading plans are available. Our visual observations indicate that much of

the proposed alignment is relatively level. We anticipate average mass grading

cuts and fills of less than 3 feet will be required over most of the alignment.
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SECTION 2 - PROJECT DESIGN CONSIDERATIONS

It appears that thicker fills may be required to achieve finished grades over the

alignment between the Prison Street and Shaw Street connecting roads. In this

area, the alignment appears to cross an area previously excavated for a

retention basin. Although the overall fill requirements will depend on the exact

alignment location, we anticipate fills as thick as 10 to 15 feet may be required.

2.3 Pavements

We understand that the proposed extension will be paved with asphaltic

concrete pavement (ACP). According to the project Civil Engineer, the main

road extension and the connecting roads are classified as Class "A" in

accordance with County of Maui specifications, No traffic information was made

available at this time. We have assumed traffic along the proposed alignment

will include passenger and light and heavy truck traffic.

2.4 Utilities

Buried utilities including water, drain, sewer, and electrical are planned.

Excavations for installation of the buried utilities are expected as deep as 13

feet. We understand that if the extension's subsurface soils allow, dry wells will

be used to handle storm runoff.

END OF PROJECT DESIGN CONSIDERATIONS
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3. SUBSURFACE INVESTIGATION

3.1 Auger Borings

A total of 5 auger borings were drilled with a Mobile B-57 truck mounted drill rig.

The borings were drilled to depths ranging from 15 to 17 feet below the existing

ground surface. The borings were spread throughout the proposed alignment at

intervals convenient for drill rig access while still providing the overall boring

spacing needed to evaluate the alignment. A sixth boring was planned for the

alignments southern end. This boring was deleted due to access issues at the

request of Kaanapali Development Corp.

Four-inch solid stem augers were used to penetrate the upper soils while a 2.5

inch diameter core barrel equipped with a diamond bit cutting head was used to

penetrate the underlying basalt. A senior geotechnical engineer with HGC

observed and directed the boring investigation, maintained a log of the

subsurface soils encountered, and collected disturbed grab and bulk samples

and relatively undisturbed drive samples for laboratory testing. The materials

encountered are shown on the Logs of Test Borings in Appendix A. A Soil

Classification Chart can also be found in Appendix A.

While penetrating the upper soils, disturbed drive samples were obtained with a

Standard Penetration Test (SPT) sampler while relatively undisturbed drive

samples were obtained with a California Sampler. The SPT sampler consisted

of a 2-inch 0.0. split barrel shaft while the California sampler consisted of a 3

inch 0.0. split barrel shaft. At each test location, the appropriate split barrel

shaft was driven a total of 18 inches, in three 6-inch increments, with a 140

pound hammer falling 30 inches. The number of blows required to drive the

sampler the last 12 of 18 inches is termed the blow count and is recorded on the

boring logs.
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SECTION 3 - SUBSURFACE INVESTIGATION

Samples of the underlying basalt were recovered with a 2.5-inch 0.0. by 5-foot

long core barrel. The core barrel was advanced and recovered using the wire

line method. Both percent recovery and Rock Quality Designation (RQD) values

were recorded for each rock core run and are presented on the boring logs.

3.2 Laboratory Testing

Laboratory tests were performed on drive, grab, and bulk samples obtained

during the field investigation. Laboratory tests were selected to verify field

classifications and provide geotechnical parameters for use in design. Testing

consisted of in-place moisture content and dry density, gradation, Atterberg

limits, and CBR. The laboratory test methods and results are described in

Appendix B.

END OF SUBSURFACE INVESTIGATION
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4. SUBSURFACE CONDITIONS

4.1 General

The site, to the depths investigated during this study, is generally underlain by

alluvial (water deposited) soils over weathered basalt. Several areas of fill were

also encountered. A more detailed description of the various deposits is

presented below.

4.2 Fill

A thin layer of fill was encountered in Boring No.1, from the ground surface to a

depth of 2 feet. The fill was encountered atop a 6-inch thick buried concrete

slab. The fill consisted of medium dense sand and gravel with some silt. The fill

was encountered in a dry to damp state, with a moisture content of 9 percent. It

is likely that the sand and gravel was placed as a type of base course for the

existing roadway the boring was drilled within.

A layer of sandy silt fill was encountered in Boring No.4. The sandy silt, typically

classified as ML under the Unified Soil Classification System (USCS), was

encountered from the ground surface to a depth of 7 feet. The fill was generally

stiff to very stiff and damp to moist. The fill possessed in-place dry densities

ranging from 96 to 97 pcf and moisture contents ranging from 27 to 29 percent.

4.3 Alluvial Fill

A significant layer of low-density alluvial fill was encountered in Boring No.4.

The fill was likely deposited as settlement within a storm runoff retention basin.

The fill consisted of olive brown silt, typically classified as ML in accordance with

the USCS. The silt layer was encountered from a depth of 7 feet and extended

to the bottom of the borehole at 16.5 feet. The silt possessed in-place dry

densities ranging from 55 to 60 pcf and moisture contents ranging from 67 to 74

percent.
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SECTION 4 - SUBSURFACE CONDITIONS

A thin layer (less than 3 inches) of black organic peat was encountered in Boring

NO.4 at a depth of about 15 feet.

4.4 Alluvium

Alluvial soils consisting of brown sandy silt were encountered from the ground

surface in Boring Nos. 3, 4, and 5. The sandy silt, typically classified as ML

under the uses, was encountered to depths from 7 to 16.5 feet. Trace gravel

was encountered within the sandy silts of Boring NO.3. The sandy silts were

generally hard. In general, the sandy silts were dry to damp near the surface

and transitioned to moist within the upper 3-foot depths. The sandy silts

possessed in-place dry densities ranging from 83 to 97 pounds per cubic foot

(pct) and moisture contents ranging from 18 to 29 percent. Laboratory tests on

the upper sandy silts indicated a measured eBR value of 49 at a free swell of 0.2

percent.

A single layer of brown and orange brown alluvial silty sand with gravel was

encountered in Boring NO.2. The silty sand with gravel, typically classified as

SM in accordance with the uses, was encountered from the ground surface to a

depth of 7 feet below the existing ground surface. The silty sand with gravel was

generally dense and damp to moist, with an in-place moisture content of 11

percent. Laboratory tests on the upper silty sand with gravel indicated a

measured eBR value of 94 at a free swell of 0.1 percent.

4.5 Basalt

Dark gray basalt was encountered below the concrete slab in Boring No. 1 and

below the upper alluvium in Boring Nos. 2 and 5. No basalt was encountered in

Boring Nos. 3 and 4. The basalt was vesicular, very hard, and broken to

occasionally broken. The basalt ranged from fresh to moderately weathered.

Some rounded basalt was encountered in Boring No.2.
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SECTION 4 - SUBSURFACE CONDITIONS

4.6 Groundwater Conditions

Groundwater was encountered in Boring No.5 at a depth of 14 feet below the

existing ground surface. This measurement was taken just after completion of

the boring. No other groundwater was encountered. Groundwater levels within

the project areas may vary depending on seasonal rainfall and runoff conditions

not apparent at the time of our field investigation. Therefore, groundwater levels

may vary from those presented above at the time of construction.

END OF SUBSURFACE CONDITIONS
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5. DISCUSSION AND ANALYSIS

Based on the results of our field exploration, laboratory testing, and geotechnical

analysis, we believe that it is geotechnically feasible to construct the proposed

roadway, provided the recommendations of this report are incorporated into the

project's design and construction. We believe that the major geotechnical issue

affecting the project is the presence of undocumented fill and low-density alluvial

fill in the area of Boring NO.4.

Laboratory test results on samples obtained from within Boring NO.4 indicate

that the soils below 7 feet are low-density alluvial silts. Our past experience and

visual observations indicate that the area around Boring NO.4 was formerly used

as a retention basin. It is likely that all or a portion of the retention basin was

filled in sometime in the past. Stand Penetration Test blow counts and

penetration measurements indicate that the upper fill soils appear to be relatively

well compacted, at least at the boring location. Similar tests on the lower alluvial

fill indicate that it is likely uncompacted and compressible.

Predicting the alluvial fill's reaction to the extension roadway is difficult due to the

variability inherent in this type of fill. In addition, we believe that there is potential

for settlement within the upper fill soils if poorly compacted fill exist outside our

boring location.

While its possible that the uncompacted compressible alluvial silt fill may remain

stable in the long term while loaded with a relatively light pavement section, the

possibility of damaging vertical and, more importantly, differential settlement still

exists. Utilities buried within the lower alluvial fill will be most susceptible to the

damaging effects of vertical settlement.
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SECTION 5 - DISCUSSION AND ANALYSIS

We believe that the most positive method of minimizing potential vertical and

differential settlements within the upper and lower fill soils is to completely

remove them and replace them with engineered fill. Although the overall fill area

was not defined, we believe it is limited to a relatively small area around the

Boring NO.4 location.

END OF DISCUSSION AND ANALYSIS
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6. ENGINEERING RECOMMENDATIONS

6.1 General

Site grading design can be developed in accordance with the following

recommendations. Unless stated otherwise, the maximum dry density (MOD)

and optimum moisture content (OMC) of all engineered fill referenced within this

report is based on Laboratory Test Method ASTM 01557.

6.2 Construction Considerations

The following recommendations are provided for geotechnical earthwork design

as related to the construction of the proposed roadway and backfill of the

roadways buried utilities. All site preparation and earthwork operations should

be performed in accordance with the 2005 Hawaii Standard Specifications for

Road, Bridge, and Public Works Construction (Standard Specifications).

6.2.1 Stripping and Grubbing

Prior to commencement of road grading, the site should be cleared and grubbed

to remove all organics, vegetation, and other deleterious materials in accordance

with the Standard Specifications. We anticipate stripping and grubbing will

include surface vegetation and roots as well as asphalt and concrete. We

believe that stripping and grubbing to depths of 12 inches will be required.

Organic material should not be mixed with the underlying alluvial soils that may

be later used as fill or backfill. Material with organic matter in excess of about 4

percent should not be used as fill or backfill.

The stripping and grubbing work should include the removal of topsoil and

disturbed soil that, in the judgment of the geotechnical engineer, is uncertified,

compressible, collapsible, or contains significant voids. The voids caused by the

removal of subsurface features, if encountered, must also be processed and

backfilled in accordance with the recommendations presented in this report.
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SECTION 6 - ENGINEERING RECOMMENDATIONS

6.2.2 Site Preparation

Based on our interpretation of the geotechnical subsurface profile, we anticipate

that the soils exposed during construction will consist primarily of fine-grained

alluvial silt with some gravel as well as undocumented fill. We recommend that

the upper fill and the concrete slab encountered in Boring No. 1 be removed

down to competent soil or basalt. The overexcavated area should be filled with

engineered fill in accordance with Section 6.2.4 of this report. We also

recommend that the upper and lower fill in the area of Boring NO.4 be removed

down to competent native alluvial soil. HGC personnel should be present onsite

during the overexcavation operation to assist in the determination of the fills

vertical and lateral extents. The overexcavated area should be filled with

engineered fill in accordance with Section 6.2.4.

After the overexcavation and replacement operation is complete, all areas to

receive fill should be stripped and grubbed to expose a firm, non-yielding

subgrade, free of large voids, organics, and deleterious materials. The exposed

subgrade soils should be compacted to at least 95 percent of their MOO at a

moisture content between 0 and 3 percent above their OMC prior to the

placement of fill.

6.2.3 Excavation Characteristics

The onsite soils generally consist of dense to hard alluvial sands and silts with

limited amounts of gravel to depths varying from 2 to more than 16.5 feet. Hard

rock was encountered in Boring Nos. 1, 2, and 5. We anticipate utility

excavations in these areas will penetrate into the underlying basalt.

We believe that conventional earth moving construction equipment should be

capable of performing onsite excavations within the upper soils. Although some

of the subsurface rock is weathered and broken, we anticipate areas where hard
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SECTION 6 - ENGINEERING RECOMMENDATIONS

rock removal techniques will be required where excavations penetrating into the

underlying basalt.

6.2.4 Engineered Fill

The onsite soils are generally suitable for use as engineered fill provided all

organics and rocks or clods larger than 3 inches in diameter are removed. If

imported fill is required it should consist of fine- or coarse-grained material with a

maximum particle size of 3 inches. Additionally, all imported fill should possess

a minimum CBR value of 25, a plasticity index less than 20, and should qualify

as SW, SP, GP, GM, SM, or ML in accordance with the USCS.

All fill should be placed in successive horizontal lifts of not more than 12 inches

in loose thickness for the full width of the area being filled. The fill should be

moisture conditioned to within 3 percent of its OMC prior to being compacted to

at least 95 percent of its MOD.

Ground surfaces to receive fill with slopes in excess of 5H:1V should be benched

with a series of horizontal terraces prior to fill placement. The benches should

extend through any disturbed slope materials into the native residual soils.

6.3 Pavement Design

Detailed vehicular load and frequency information was not made available to us.

We have assumed traffic along the proposed extension road will include

passenger and light and heavy truck traffic. In order to determine the adequacy

of a County of Maui Class "A" pavement section without a design Traffic Index

(TI), we analyzed the proposed pavement section with several TI's and provided

a range of TI's that the Class "A" pavement section could adequately handle.

CBR tests were performed on several of the site's predominant subsurface soils.

The results of the tests indicated CBR values ranging from 49 to 94 within the
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SECTION 6 - ENGINEERING RECOMMENDATIONS

upper gravelly silts and sands. We believe that both the CBR value of 49 for the

upper sandy silt with trace gravel and the value of 94 for the upper silty sand with

gravel, are not representative of the majority of the site's subsurface soils. We

have therefore decided to use a subgrade CBR value of 25 for use in design.

This value is consistent with readily available import fill, if required.

6.3.1 Flexible Pavement

Based on an assumed subgrade CBR value of 25, we believe that a County of

Maui Class "A" pavement section consisting of:

8.0
5.0
2.5

Thickness
(inches)

Material

i Subbase

I Asphaltic Concrete Pavement (ACP)
I Hot Mix Asphaltic Base Course (ATB)

is sufficient for a TI as high as 9. Increasing the thickness of the ATB layer to 8

inches will allow for an increase in the design TI to 11.

Prior to the placement of Subbase, we recommend that the pavement subgrade

be moisture conditioned to between 0 and 3 percent above the subgrade soils

OMC prior to being compacted to at least 95 percent of the subgrade soils MOD.

The moisture conditioning and compaction effort should extend to a depth of at

least 12 inches.

The ATB should conform to Section 703.03 of the Standard Specifications. The

Subbase should conform to Section 703.017 of the Standard Specifications and

should be compacted to at least 95 percent of the materials MOD.

After completion of site grading, we recommend that the final subgrade soils be

tested for their CBR values to confirm the values used in design. Modified
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SECTION 6 - ENGINEERING RECOMMENDATIONS

pavement sections may be required if subgrade conditions vary from those

assumed in design.

In the event unstable (pumping) subgrades are encountered within the planned

pavement areas, we recommend that a heavy rubber tired vehicle (typically a

loaded water truck) be used to test the load/deflection characteristics of the

finished subgrade. If the tested surface shows a visible deflection, corrective

measures should be implemented.

6.4 Storm Runoff Disposal System (Dry Wells)

We understand that dry wells are planned to handle the increase in storm water

runoff along the new road extension. As the current project plans are only in the

conceptual stage, no total number of planned wells or exact locations were

available. A total of 3 percolation tests were performed along the proposed

extension alignment. An additional percolation test was planned at the location

of the deleted boring, but was not completed due to access problems.

Each percolation test was performed in accordance with the constant head

method. Each test was performed by pumping water into a borehole to a

predetermined height. Once the water surface stabilized, the rate of flow

required to maintain the stabilized water surface was measured. From this flow

rate, the borehole dimensions, and the water level, the calculation of permeability

was derived. The permeability results are as follows:

Test Location I Total Depth ! Diameter i Depth to Water Flow Percolation
of Borehole

I
of Borehole

I
(ft. ) Rate Rate

(ft. ) (in.) (gpm) I (fpm)
Boring NO.1 16.0 3.5 I 0.5 ! 45 4.6 x1 0- 1

Boring NO.2 15.5 3.5 I 0.5 0.5 5.4x10-;;

Boring NO.5 17.0 3.5 I 0.5 I 4 I 3.9x10-L
i I

As anticipated, the percolation tests indicate that the alignment's subsurface

soils have a relatively varying coefficient of permeability. These permeability
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SECTION 6 - ENGINEERING RECOMMENDATIONS

rates generally correspond to disposal capacities of less than 0.1 to slightly more

than 6 cubic feet per second (cfs). We understand that a majority of the dry

wells are planned for the alignment's northern end, where both the maximum

and minimum permeability rates were determined.

We believe that the upper alluvial silts possess the low end capacity of less than

0.1 cfs, while the fractured underlying basalt should possess capacities in excess

of 6 cfs. Because of the observed variability, we recommend that field

permeability tests be performed at each dry well location prior to construction.

6.5 Utilities

All utility installations should be performed in accordance with the Standard

Specifications. The following recommendations are meant to supplement the

Standard Specifications.

All utility backfills should be placed in horizontal lifts for the full width of the utility

trench prior to compaction. In overwidened trenches, such as trenches

excavated in hard rock, arching or shaping of the initial bedding lifts should not

be allowed.

Shallow temporary utility trench excavations are anticipated for installation of the

required utility lines. All vertical or steeply sided trench excavations deeper than

5 feet should be braced and shored in accordance with good construction

practices and all applicable safety ordinances and codes.

6.5 Site Drainage

The ground surface should slope away from pavement areas, toward appropriate

drop inlets or other surface drainage devices. Adjacent exterior grades should

be sloped a minimum of two percent for a minimum distance of five feet away

from structures. These grades should be maintained for the life of the project.
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SECTION 6 - ENGINEERING RECOMMENDATIONS

Landscaping after construction should not promote ponding of water adjacent to

structures.

END OF ENGINEERING RECOMMENDATIONS
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7. ADDITIONAL SERVICES

We recommend that a thorough review of the project plans and specifications be

conducted before they are finalized to verify that our geotechnical

recommendations have been properly interpreted and implemented during the

design. If we are not accorded this review, we can assume no responsibility for

misinterpretation of our recommendations. The review can be completed on a

time-and-expense basis in accordance with our current Fee Schedule.

The construction process is an integral design component with respect to the

geotechnical aspects of a project. Because geotechnical engineering is an

inexact science due to the variability of natural processes and because we

sample only a small portion of the soils affecting the performance of the

proposed structures, unanticipated or changed conditions can be disclosed

during grading. Proper geotechnical observation and testing during construction

is imperative to allow the geotechnical engineer the opportunity to verify

assumptions made during the design. Therefore, we recommend that Hawaii

Geotechnical Consulting, Inc. be kept apprised of design modifications and

construction schedules for the proposed development so that design changes

can be made if subsurface field conditions warrant.

END OF ADDITIONAL SERVICES
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8. LIMITATIONS

This report has been prepared for the exclusive use of Kaanapali Development

Corp. and their agents for specific application to the proposed Mill Street

Extension project in Lahaina, Maui, Hawaii.

The findings, conclusions, and recommendations presented in this report were

prepared in accordance with generally accepted geotechnical engineering

practice as it exists in the site area at the time of our study. No warranty is

expressed or implied. The recommendations provided in this report are based

on the assumption that our firm will conduct an adequate program of tests and

observations during the construction phase in order to evaluate compliance with

our recommendations. If the scope of the proposed construction, including the

proposed loads, grades, or structural locations change from that described in this

report, our recommendations should also be reviewed. We have not reviewed a

final grading or building plan for the project.

Hazardous materials may have been discovered during the course of Hawaii

Geotechnical Consulting, Inc.'s services. Hawaii Geotechnical Consulting, Inc.

will assume no responsibility or liability whatsoever for any claim, loss of property

value, damage, or injury that results from pre-existing hazardous materials being

encountered or present on the project site, or from the discovery of such

hazardous materials.

Nothing contained in this scope of work should be construed or interpreted as

requiring Hawaii Geotechnical Consulting, Inc. to assume the status of an owner,

operator, generator, or person who arranges for disposal, transport, storage, or

treatment of hazardous materials within the meaning of any governmental

statute, regulation, or order.
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SECTION 8 - LIMITATIONS

The client has the responsibility to see that all parties to the project, including the

designer, contractor, subcontractor, etc., are made aware of this report in its

entirety. This report contains information that may be useful in the preparation of

contract specifications. However, the report is not designed as a specification

document and may not contain sufficient information for this use without proper

modification.

The recommendations contained in this report are based on our field

observations and our present knowledge of the proposed construction. It is

possible that soil conditions could vary between or beyond the areas observed.

If soil conditions are encountered during construction which differ from those

described herein, we should be notified immediately in order that a review may

be made and any supplemental recommendations provided.

This report may be used only by the client and only for the purpose stated, within

a reasonable time from its issuance. Land use, site conditions (both onsite and

offsite) or other factors may change over time, and additional work may be

required with the passage of time. Any party other than the client who wishes to

use this report shall notify Hawaii Geotechnical Consulting, Inc. of such intended

use. Based on the intended use of this report, Hawaii Geotechnical Consulting,

Inc. may require that additional work be performed and that an updated report be

issued. Non-compliance with any of these requirements by the client or anyone

else will release Hawaii Geotechnical Consulting, Inc. from any liability resulting

from the use of this report by any unauthorized party.
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APPENDIX A
FIELD EXPLORATION

The subsurface exploration program for the proposed Mill Street Extension

project included drilling and logging a total of 5 borings. The borings were

advanced to maximum depths between 15.5 and 17 feet below the existing

ground surface. Figure 1 presents the boring locations.

The Logs of Borings are presented as Figures A2 through A6. A soil

classification chart is presented as Figure A1. The Logs of Borings describe the

materials encountered, samples obtained, and show field and laboratory tests

performed. The logs also show the boring number, drilling date, name of the

logger and drilling subcontractor, and the groundwater level. A senior

geotechnical engineer logged the materials encountered in accordance with the

uses. The boundaries between soil types shown on the logs are approximate

because the transition between different soil layers may be gradual. Distinct

material changes are represented with solid lines while more subtle changes

within similar material types are represented with dashed lines. Bulk, grab, and

drive samples of representative materials were obtained.

Four-inch solid stem augers were used to penetrate the upper soils while a 2.5

inch diameter core barrel equipped with a diamond bit cutting head was used to

penetrate the underlying basalt. While penetrating the upper soils, disturbed

drive samples were obtained with a Standard Penetration Test (SPT) sampler

while relatively undisturbed drive samples were obtained with California Sampler.

The SPT sampler consisted of a 2-inch 0.0. split barrel shaft while the California

sampler consisted of a 3-inch 0.0. split barrel shaft. At each test location, the

appropriate split barrel shaft was driven a total of 18 inches, in three 6-inch

increments, with a 140-pound hammer falling 30 inches. The number of blows

required to drive the sampler the last 12 of 18 inches is termed the blow count

and is recorded on the boring logs.
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Samples of the underlying basalt were recovered with a 2.5-inch 0.0. by 5-foot

long core barrel. The core barrel was advanced and recovered using the wire

line method. Both percent recovery and Rock Quality Designation (RQD) values

were recorded for each rock core run and are presented on the boring logs.
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1.0-111 Asphaltic COl1crete
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r 1
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BASAL'r (F)., dark gray., vesicular., very hard., 111assive
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FORMATION

Botton1 of Borehole at 16.0 feet
Borehole backfilled with excavated soil

200/0 Recovery
200/0 RQD
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25% Recovery
23% RQD
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Drilling Method:
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Date COlnpleted:

Drilled By:

Drilling Method:
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed on selected bulk, grab, and drive samples to

estimate their pertinent engineering characteristics. Testing was performed in

accordance with ASTM Standards for Soil Testing, latest revision.

MOISTURE CONTENT AND DRY DENSITY

Natural moisture content and dry density tests were performed on multiple

samples in accordance with ASTM 02216 and 02937, respectively. The results

of these tests are presented on the Logs of Borings in Appendix A.

PLASTICITY

Atterberg limit tests were performed in accordance with ASTM 04318. The

results of the tests are presented on the Logs of Borings in Appendix A and

graphically in Appendix B.

GRAIN SIZE

Grain size analyses were performed on select samples in accordance with

ASTM 02487. The results are presented on the Logs of Borings in Appendix A.

CALIFORNIA BEARING RATIO (CBR)

CBR tests were performed on representative sample of the site's predominant

near surface soils in accordance with ASTM 01883. The result is presented on

the Logs of Borings in Appendix A and graphically in Appendix B.
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Preliminary Drainage Report
for

Kuhua Street Extension
Lahaina, Maui, Hawaii

I. PURPOSE

This report has been prepared to examine the existing drainage conditions and the
proposed drainage plan for the proposed Kuhua Street Extension Project (KSE). 

II. PROPOSED PROJECT

A. Site Location

The project site is located in Lahaina, on the island of Maui, and in the State
of Hawaii.  The KSE alignment is located approximately 400 to 1,200 feet
east (mauka) of Honoapiilani Highway, and stretches approximately 1.9 miles
long, beginning at the existing Keawe Street (mauka of the Lahaina Gateway)
and ending at Honoapiilani Highway (across the southern terminus of Front
Street).  Also included in the KSE project, are the extensions of several
existing roadways that will connect the KSE to the Honoapiilani Highway.
Refer to EXHIBIT 1 for the project location.

B. Project Description

The proposed Kuhua Street Extension will improve traffic circulation and
alleviate the existing traffic congestion with an additional route through
Lahaina east (mauka) of, and roughly parallel to, the existing Honoapiilani
Highway.  The proposed KSE will also serve as an alternate route in the
event of emergencies or during unexpected closures of Honopiilani Highway.

The approximately 1.9 mile long public roadway project generally consists of
the following: widening and improvements to the existing Kuhua Street (from
Keone Street to Lahainaluna Road),  the extension of Kuhua Street to the
north from Keone Street to Keawe Street (northern terminus), and the
extension of Kuhua Street to the south from Lahainaluna Road to the
Honoapiilani Highway/Front Street intersection (southern terminus).
Additional connectivity and access to the new KSE from Honoapiilani
Highway and downtown Lahaina Town will be provided by the proposed
extensions of the existing Aholo Road and Shaw, Dickenson, and Papalaua
Streets (see EXHIBIT 1).  Also, the existing Lahainaluna Road (between
Kuhua Street and Honoapiilani Highway) will be widened and improved with
curb-and-gutters and sidewalks, to accommodate the vehicular and
pedestrian traffic anticipated by the KSE.  
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In addition to enhancing local vehicular circulation throughout the Lahaina
area, KSE will also incorporate a landscaped multi-use pedestrian and
bicycle path, providing opportunities for a pedestrian-friendly linear path
along KSE as well as an attractive pedestrian-friendly connectivity to
downtown Lahaina and Front Street via the proposed extension of Papalaua
Street.  Drainage improvements will consist of catch basins, underground
drainlines, drywells, detention basins, subsurface drainage (detention)
systems, and roadway culverts.  

III. EXISTING CONDITIONS

A. Topography and Soil Conditions

The KSE alignment starts at Keawe Street and proceeds south along an
existing cane haul road where it crosses Kahoma Stream Flood Control
Channel (i.e., Kahoma Channel), and generally follows the existing Kuhua
Street until it connects with Lahainaluna Road.  The majority of the KSE
alignment to the south of Lahainaluna Road is currently undeveloped, and
traverses through agricultural land that was previously cultivated by Pioneer
Mill.  The land surrounding the project site is characterized by a gently
sloping topography with longitudinal slopes ranging from 0 to 5%, and cross
slopes of approximately 1 to 4%.

According to the Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and
Lanai, State of Hawaii, underlying the proposed KSE project site are soils of
the Pulehu-Ewa-Jaucas Wahikuli-Wainee association, and are characterized
as having deep, nearly level to moderate sloping, well-drained and
excessively drained soils that have a moderately fine textured to coarse-
textured subsoils or underlying material.

The specific soils types are as follows: Ewa (EaA) silty clay loam with 0 to 3
percent slopes; Wahikuli (WdB) very stony silty clay with 3 to 7 percent
slopes; Wainee (WxB) very stony silt clay with 3 to 7 percent slopes; Pulehu
(PpA) silt loam with 0 to 3 percent slopes; and Pulehu (PtB) cobbly clay loam
with 3 to 7 percent slopes (See EXHIBIT 2).  Ewa soils are characterized as
having a very slow runoff and a slight erosion hazard.  Wahikuli soils are
characterized as having a slow runoff and a light erosion hazard.  Wainee
soils are characterized as having a slow to medium runoff and a slight
erosion hazard.  Pulehu soils are characterized as having a slow runoff and
a no more than a slight erosion hazard.
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B. Existing Drainage Conditions

The existing runoff from the project site and in the adjacent areas generally
flows in a westerly direction toward Honoapiilani Highway.  Due to limitations
in the existing drainage facilities and ditch structures in the area, runoff flows
along roadways and through lots to the ocean or ponds in low-lying areas
that dissipate over time through infiltration and evaporation.  

The entire project site currently generates approximately 27.5 cfs of surface
runoff based on a 50-year recurrence interval, 1-hour duration storm.  

For the purposes of this drainage report, the Kuhua Street Extension Project
will be evaluated in three (3) distinct drainage sections: 

1) KSE from Keawe Street to Kahoma Channel (Sta 0+80+ to 8+00±);

2) KSE from Kahoma Channel to Lahainaluna Road (Sta 8+00+ to
29+50+), including the extension of Papalaua Street and roadway
improvements to Lahainaluna Road; and 

3) KSE from Lahainaluna Road to the Honoapiilani Highway/Front
Street intersection (Sta 29+50+ to 102+00+), including the extensions
of Aholo Road and Shaw and Dickenson Streets.  

See EXHIBIT 1 for a map showing the aforementioned sections of the project
site (“Sections” referred to in this drainage report are solely to assist the
reader in identifying and examining the drainage plan in various parts of the
project site and shall not be construed as a phasing plan).  The existing
onsite and offsite surface runoff drainage conditions for each section are
discussed below (see EXHIBIT 4).

Section 1 - Keawe Street to Kahoma Channel

According to the previously approved Lahaina Business Park - Phases I and
II drainage report (dated August 2004 by Warren S. Unemori Engineering,
Inc.), the onsite runoff from the lots and development’s roadways along with
the offsite mauka watershed were intercepted and conveyed to Kahoma
Channel, and the individual lots will retain any additional runoff onsite through
subsurface retention systems.  Therefore, only approximately 3.7 cfs of
offsite runoff from the mauka Lahaina Business Park currently sheet flows in
a westerly direction through the project site.  The onsite runoff currently being
generated by the project site for this section of KSE is approximately 0.8 cfs
and sheet flows in a westerly direction where it encounters an existing berm
and is conveyed to Keawe Street.
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Section 2 - Kahoma Channel to Lahainaluna Road

The existing Kuhua Tract Subdivision, immediately upstream of the proposed
KSE, is an older subdivision with no drainage system and thus the entire area
currently sheet flows downstream across Kuhua St. into the Pioneer Mill site
where it encounters an existing berm, ponds in an existing sump, and
potentially overflows onto the Honoapiilani Highway.  Approximately 108.1 cfs
of existing offsite runoff from the existing Kuhua Tract Subdivision is
expected to sheet flow into the project site.  The offsite runoff from the
remainder of the Kelawea and Kelawea Mauka Subdivisions sheet flows onto
Lahainaluna Road where it is conveyed across Honoapiilani Highway and
continues on down Lahainaluna Road.  

According to the “Lahaina Town Drainage Master Plan”, prepared in March
2005 by Belt Collins Hawaii Ltd., the long term mitigation plan for this area
envisioned Kuhua St. and the old Kuhua Subdivision to drain around the then
existing Pioneer Mill, then down Lahainaluna Road through a proposed future
10'x6' box culvert to the ocean.  Although this is classified as a high priority
in the Drainage Master Plan due to existing flooding problems in the area,
any future implementation of this conceptual solution is dependent on the
availability of County funding.  The onsite runoff currently being generated by
the project site for this section of KSE is approximately 9.3 cfs.

Section 3 - Lahainaluna Road to Front Street

A new four-lane Lahaina Bypass corridor is currently being designed and
constructed.  The bypass alignment runs parallel to, and approximately 0.5
miles east (mauka) of, the proposed Kuhua Street Extension.  According to
the Drainage Report for the Honoapiilani Highway Realignment Phase 1B1
(referred to in this report as the Lahaina Bypass) dated January 2010 by
Austin, Tsutsumi & Associates, Inc., the runoff discharging from culverts
beneath the highway range from approximately 27 to 3,174 cfs based on a
50 year recurrence interval storm.  

Also being constructed is the Lahaina Watershed Flood Control Channel
(LWFCC), which is located approximately 700 feet east (mauka) of the
Kuhua Street Extension (see EXHIBIT 4).  Starting at an inlet basin
immediately south of Lahainaluna Road at an elevation of 153.0 ft ± M.S.L.,
this approximately 2-mile long mainly grass-lined diversion channel runs
roughly parallel to the KSE and intercepts stormwater runoff from the mauka
watershed, conveys it southerly to Kauaula Stream and subsequently the
Pacific Ocean.  This Diversion Channel was designed to handle a 100-year
storm event and thus any runoff mauka of it will be completely handled by the
LWFCC.  The completion of the LWFCC is expected to precede the
construction of this section of the proposed KSE Project.  Therefore, the 
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scope and area of the offsite mauka runoff covered in this report goes to the
Lahaina Watershed Flood Control Channel which acts as the eastern
(mauka) cutoff boundary. 

Approximately 400 feet east (mauka) of the KSE, is an existing Interim NRCS
Diversion Channel that was previously constructed by the West Maui Soil and
Water Conservation District (see EXHIBIT 4).  This temporary drainage
facility consists of diversion berms approximately 1,800 feet in length, and
two detention basins.  The drainage and detention facilities have limited
capacity and overflow from the berms and basins flows downstream to the
existing Mill Street.  The proposed KSE alignment runs through the western
portion of the two detention basins, however it is expected that the interim
basins will be removed (by others) once the aforementioned LWFCC is
constructed. 

The onsite and offsite surface runoff generated in the former agricultural
fields mauka of this section of KSE generally sheet flows in a westerly
direction through numerous small drainageways within fallow fields and cane
haul roads, over Honoapiilani Highway, and into Lahaina Town where it is
conveyed downstream through existing drainage culverts, or collected in
existing low-lying areas.  The onsite runoff currently being generated by this
section of the project site is approximately18.7 cfs and the total offsite runoff
is approximately 87.6 cfs based on a 50-year recurrence interval, 1-hour
duration storm.

A portion of the KSE alignment and Shaw Street extension follows Ipu
Amakua Lane, an existing roadway that was constructed as a part of the Na
Hale O Wainee project.  The increase in runoff generated from the Na Hale
O Wainee project site and Ipu Amakua Lane is currently mitigated by two
subsurface drainage systems installed with that project.  Once a portion of
Ipu Amakua Lane is integrated into the KSE and Shaw Street extension, any
remaining capacity within the existing subsurface drainage systems could
potentially be utilized by the KSE project.  Runoff from the existing portion of
Shaw Street mauka of Honoapiilani Highway is collected in existing curb-and-
gutters, captured by an existing curb inlet catch basin, and conveyed within
the existing Honoapiilani Highway drainage system.

C. Flood and Tsunami Zone

According to Panels 0361F, 0362F and 0364F, of the Flood Insurance Rate
Map, dated September 19, 2012, the project site is situated within Zone “X”,
which is designated as an area outside the 0.2% chance flood plain and of
minimal flood hazard (see EXHIBIT 3).

The project site is not located within a tsunami zone.
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IV. DRAINAGE PLAN

A. General

The general drainage plan that will be implemented for the proposed
improvements shall generally include minimal alteration to the natural pre-
development drainage patterns, and mitigating the increase in runoff
generated by the proposed roadway improvements such that the runoff
released downstream will be no greater than the pre-development conditions
(see EXHIBITS 4 & 5).  All drainage improvements are expected to be
implemented pursuant to the current County of Maui’s “Rules for the Design
of Storm Drainage Facilities”, and the recently adopted “Rules for the Design
of Storm Water Treatment Best Management Practices” (adopted
11/09/2012).  This preliminary drainage plan has been coordinated with the
“Lahaina Town Drainage Master Plan” (dated March 2005 by Belt Collins
Hawaii Ltd.).

In the absence of any onsite stormwater detention systems, the total onsite
surface runoff that could potentially be generated by the construction of the
Kuhua Street Extension, the extensions of Aholo Road and Shaw, Dickenson
and Papalaua Streets, and the roadway improvements on Lahainaluna Road,
is approximately 69.7 cfs, based on a 50-year frequency interval, 1-hour
duration storm.  However, a combination of dry wells (similar to what was
recently implemented in the nearby State Department of Transportation’s
Honoapiilani Highway Widening project), offsite detention basins, and
subsurface drainage systems will be implemented to mitigate the potential
42.2 cfs increase in surface runoff and limit the peak onsite runoff so there
will be no net increase in onsite runoff leaving the project site.  Preliminary
soil studies conducted by Hawaii Geotechnical Consulting, Inc. in the vicinity
of the project site indicate an approximate drywell capacity between 0.1 and
6 cfs per drywell depending on soil conditions and subject to field
permeability tests.  Preliminary subsurface drainage system calculations
estimate an approximate reduction of 1.8 cfs of runoff per 100 l.f. of 72"
subsurface drainage system (See Appendix C).  

Section 1 - Keawe Street to Kahoma Channel

Approximately 3.7 cfs of offsite surface runoff currently sheet flows onto the
project site from the existing Lahaina Business Park.  This offsite runoff will
be captured by new curb inlet catch basins located along the KSE, and will
be allowed to discharge into the existing Keawe Street drainage system as
it is presently doing via a new underground drainage system. 

Based on a 50-year recurrent interval, 1-hr duration storm, approximately 3.9
cfs could potentially be generated by the KSE roadway improvements in this
section.  The potential 3.1 cfs increase in runoff will be mitigated by
approximately three (3) new drywells located near the KSE terminus at 
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Keawe Street (see Exhibit 5A).  According to preliminary soil studies, drywalls
in this area are expected to perform well, with capacities up to 6 cfs.  A
portion of the runoff will be allowed to flow downstream into the Keawe Street
drainage system as it is presently doing at a rate no greater than pre-
development conditions.

Section 2 - Kahoma Channel to Lahainaluna Road

The onsite surface runoff generated within the new roadways and
improvements for this section of the KSE will be collected in new curb-and-
gutters, intercepted by curb-inlet type catch basins, and conveyed to new dry
wells and subsurface drainage systems via underground pipes (see EXHIBIT
5A).  The  runoff that could potentially be generated by the roadway
improvements in this section is approximately 24.0 cfs, which would result in
a increase of approximately 14.7 cfs from pre-development conditions.
However, as noted above, the potential additional runoff will be mitigated by
a combination of dry wells and subsurface drainage systems such that the
runoff discharging downstream is no greater than the pre-development
conditions.  

The potential increase in onsite runoff generated between Sta 27+00+ and
29+50+ is proposed to be collected and conveyed to a new approximately
200 ft long subsurface drainage system.  This subsurface drainage system
will then release runoff to a new drainage system beneath Lahainaluna Road
at a rate no greater than pre-development conditions.  The potential increase
in onsite runoff generated by the improvements between Sta 8+00+ and
27+00+ is proposed to be mitigated by a total of approximately 450 ft of new
subsurface drainage systems, and the existing runoff will be released toward
Kahoma Channel.  The increase in runoff generated by the improvements on
Lahainaluna Road will be mitigated by approximately six (6) new drywells
beneath Lahainaluna Road.  The potential increase in runoff generated by
the improvements along Papalaua Street will be mitigated by approximately
two (2) new dry wells and an approximately 200 ft. long subsurface drainage
system.  See Exhibit 5A for the location of the proposed dry wells, subsurface
drainage system, and existing drainline realignment. 

Pursuant to the “Lahaina Town Drainage Master Plan”, the long term
mitigation plan for this area was originally envisioned to install a 10'x6' box
culvert down Lahainaluna Road to convey the mauka runoff to the ocean.
However, Lahainaluna Road is a very narrow roadway within a 30 ft. wide
right-of-way, and is typically encumbered by a congestion of existing
underground utilities and numerous older commercial buildings that were built
right up to the right-of-way.  At the time the “Lahaina Town Drainage Master
Plan” was originally developed, the Kuhua St. Extension project was not yet
envisioned and potential drainage solutions were constrained by the then
existing Pioneer Mill.  Pioneer Mill has since then been demolished and, with
the proposed construction of KSE and its proposed system of drain 
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inlets and underground drainage system, the preferred drainage plan will be
to intercept the runoff from the old Kuhua Tract Subdivision currently sheet
flowing onto the project site and convey it to Kahoma Channel.  

The offsite surface runoff consists of approximately 108.1 cfs, primarily from
the existing Kuhua Tract Subdivision, based on a 50-year recurrence interval,
1-hour duration storm.  In an effort to alleviate the existing overburdened
drainage systems makai of Kuhua Street (including but not limited to the
existing drainage systems beneath Honoapiilani Highway, Papalaua Street,
and Lahainaluna Road) and help mitigate some of the flooding issues in
Lahaina Town, approximately 132 cfs is proposed to be conveyed to Kahoma
Channel via a new underground drainline that will run through the Pioneer
Mill site and discharge immediately downstream (makai) of the existing
Kahoma Uka Cane Haul Bridge (see EXHIBIT 5A).  Kuhua Street Extension,
a portion of Papalaua Street Extension and their adjoining fringe areas will
be handled by this drainage system and conveyed to Kahoma Channel.
Given the relationship of the drainage characteristics of the relatively small
tributary area for this conveyed runoff compared to the large watershed for
the Kahoma Channel, the respective peak flows are not expected to coincide.
 Therefore, the proposed conveyance is not expected to adversely impact the
hydrologic and hydraulic characteristics of Kahoma Channel.  All Section 408
permits will be submitted in conjunction with any other required permits to the
U.S. Army Corps of Engineers prior to the project’s design phase.

A secondary, less desirable, alternate drainage plan is to convey the runoff
in this area through a new drainage system down Papalaua Street (in lieu of
Lahainaluna Road) and outlet to the ocean.  This will consist of either
replacing and upsizing the existing double pipe drainline with a new culvert
or installing an additional box culvert adjacent to the existing double-pipe
drainline generally consistent with the proposed long term mitigation plan
noted in the “Lahaina Town Drainage Master Plan”.  

The existing offsite runoff from the remainder of the Kelawea and Kelawea
Mauka Subdivisions will continue to be released downstream onto and down
Lahainaluna Road where it crosses Honoapiilani Highway and continues on
down Lahainaluna Road as it is presently doing.  The increase in runoff
generated by the Lahainaluna Road widening and improvements will be
mitigated by drywells and subsurface drain.  Additional dry wells may be
installed based on the actual capacity determined from field permeability
tests.  A portion of the existing 30" drainline that cuts through the
southeastern corner of Pioneer Mill site from the Paunau Subdivision will
need to be relocated to run beneath Lahainaluna Road and Honoapiilani
Highway, where it will reconnect to the existing drainline beneath the highway
(see EXHIBIT 5A).  Please note that no additional runoff is expected to be
added to the relocated drainline.  
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It is our understanding that the future Kahoma Residential Subdivision,
located mauka of the KSE and immediately north of the existing Kuhua
Subdivision, will detain their additional runoff onsite through a detention basin
that will have an emergency overflow into the Kahoma Channel upstream
(mauka) of the existing Kahoma Uka Cane Haul Bridge.  Therefore,
inaccordance with the County drainage standards, this development should
not adversely affect the KSE project.

Section 3 - Lahainaluna Road to Front Street

As previously mentioned, the Lahaina Bypass and the Lahaina Watershed
Flood Control Channel are currently being designed and constructed.  Due
to the large watershed upstream of the project site, and the location and
limited capacity of the existing downstream drainage facilities, this portion of
the Kuhua Street Extension Project will not be constructed until the LWFCC
is completed.  With the LWFCC fully constructed, it is assumed that the
existing Interim NRCS Diversion Channel will no longer be necessary and will
be removed (by others).  The LWFCC, which was designed to accommodate
a 100 year storm event, intercepts the runoff from the mauka watershed,
preventing it from flowing through the project site.  Therefore, the project
site’s offsite surface runoff for this section is limited to the area between the
KSE and the future LWFCC (see EXHIBIT 5B).  The total offsite runoff
expected in this section is approximately 87.6 cfs based on a 50-year
recurrence interval, 1-hour duration storm, and will be allowed to pass
through the Kuhua Street Extension, via multiple underground culverts
strategically located beneath the roadway, and sheet flow downstream as it
is presently doing. 

The onsite surface runoff generated within the new roadways will be
intercepted by new curb-and-gutters, captured by curb-inlet type catch
basins, and conveyed to new dry wells and detention basins via the new
underground drainage systems.  Approximately 44.2 cfs of onsite surface
runoff could potentially be generated by the roadway improvements in this
section based on a 50-year recurrence interval, 1-hour duration storm, which
would result in a 25.5 cfs increase.  However, this potential increase in
surface runoff is proposed to be mitigated by three (3) new detention basins,
totaling approximately 2.75 acre-feet in storage volume and a new
approximately 250 ft long subsurface drainage system (see APPENDIX C).
To the extent feasible, the drainage basins will be located, sized,  and
optimized with the proposed adjacent Wainee Village project (accordingly
basin locations are approximate and subject to change).  

Furthermore, the potential increase in runoff generated by the improvements
to Shaw Street will be mitigated by approximately four (4) new dry wells and
any remaining capacity within the existing subsurface drainage system
previously installed by the Na Hale O Wainee project.  The  potential increase
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in runoff generated by the improvements to Dickenson Street will be
mitigated by approximately four (4) new dry wells and the  potential increase
in runoff generated by the improvements to Aholo Road will be mitigated by
approximately two (2) new dry wells (See Exhibit 5B).

Table 1 presents a summary of the relevant hydrologic analyses undertaken.

Section
No.

Pre-Dev
Onsite
Runoff*

(cfs)

Post-Dev
Onsite

Runoff* -
Before

Mitigation
(cfs)

Mitigative Measure
No. of

Drywells
No. of

Subsurface
Drainage
Systems

No. of Det.
Basins

1 0.8 3.9 3 0 0

2 9.3 24.0 8 3 (850 l.f.) 0

3 18.7 44.2 10 1 (250 l.f.) 3

*See Appendix A for total drainage area calculations (above component
runoff values are conservative, not intended to be added, and is used solely
for conservatively sizing the respective mitigative measures)

Table 1.  Pre/Post Development Drainage Summary

B. Hydrologic Calculations

The hydrologic calculations are based on the “Rules for the Design of
Storm Drainage Facilities in the County of Maui”, Title MC-15, Chapter 4
and the “Rainfall Frequency Atlas of the Hawaiian Islands”, Technical
Paper No. 43, dated 1962.  The rational method was used to estimate the
runoff for this project.  

Rational Formula used:
Q    = CIA

Where: Q    = Rate of Flow (cfs)
C    = Runoff Coefficient
 I     = Rainfall Intensity (inch/hour)
A    = Area (Acre)
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The design storm used in the calculations for this project is a 50-year
recurrence interval, 1-hour duration storm with a precipitation of
approximately 2.5 inches.  A minimum time of concentration of 10 minutes
was used, per the “Design Criteria for Highway Drainage,” State of Hawaii
Department of Transportation, 2010.

APPENDIX A contains the hydrologic calculations used to determine the
impact of the proposed project in terms of drainage conditions by comparing
the peak flows from before and after development.

C. Conclusion

This report evaluates both the existing drainage conditions and the proposed
drainage improvements for the Kuhua Street Extension project, which also
includes the extensions and improvements of the adjacent existing roadways.
According to the analyses contained herein, the proposed Kuhua Street
Extension project could potentially generate approximately 42.2 cfs of
additional runoff.  However, the construction of new dry wells, new
subsurface drainage storage systems, and new detention basins, that are
strategically located along the project alignment, will provide the necessary
storage to accommodate any additional increase in post-development runoff,
so that there will be no net increase in onsite runoff leaving the project site.
In addition, a portion of the offsite surface runoff from the existing Kuhua and
Kelawea Subdivisions is proposed to be intercepted and conveyed to
Kahoma Channel, which will help to alleviate some of the existing drainage
and flooding problems downstream of the project site in Lahaina Town.  

Therefore, it is our professional opinion, that the proposed Kuhua Street
Extension Project will not adversely affect the adjoining and downstream
properties. 

V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Reports\EA PreliminaryDrainage Report\Current Compiled\PRELIMINARY
DRAINAGE REPORT FOR PROPOSED KUHUA-00.wpd
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APPENDIX A

HYDROLOGIC CALCULATIONS



HYDROLOGIC CALCULATIONS:  PRE-DEVELOPMENT - KUHUA ST. EXTENSION PROJECT (TOTAL)

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 18.7

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac.): 14.7

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Pre-Development Runoff from the entire Kuhua Street 
Extension Project, including the extensions of Aholo Rd., Shaw St., 
Dickenson St, and Papalaua St., and improvements along Lahainaluna 
Road.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Grassed Area (Ac.): 14.7
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 4.0
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.36
4.  Time of Concentration:

Approx. Longest Run (ft.): 700
Approx. Elev. Diff'l. (ft.): 4

Higher Elev. (ft.): 33
Lower Elev. (ft.): 29
Average Slope: 0.6%

Time of Concentration (min.): 21.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.1

6.  Total Runoff:
Q  = C x I x A (cfs): 27.5

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  POST-DEVELOPMENT - KUHUA ST. EXTENSION PROJECT (TOTAL)

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 18.70

3.  Runoff Coefficents:
Grassed Area (Ac.): 3.70

Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 15.00
Runoff Coeff't for Paved Areas: 0.95

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Post‐Development Runoff from the entire Kuhua Street 
Extension Project, including the extensions of Aholo Rd., Shaw St., 
Dickenson St, and Papalaua St., and improvements along Lahainaluna 
Road.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Weighted Runoff Coeff't: 0.80

4.  Time of Concentration:
Longest Run (ft.): 1725

Approx. Elev. Diff'l. (ft.): 26
Higher Elev. (ft.): 43
Lower Elev. (ft.): 17
Average Slope: 1.51%

Time of Concentration (min.): 15.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.7

6.  Total Runoff:
Q  = C x I x A (cfs): 69.70

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 1 - PRE-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 0.9

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac ): 0 9

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Pre-Development Onsite Surface Runoff from 
Section 1,  Kuhua St. Extension from Sta 0+80± to 8+00±.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total

Grassed Area (Ac.): 0.9
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 0.00
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.20
4.  Time of Concentration:

Approx. Longest Run (ft.): 700
Approx. Elev. Diff'l. (ft.): 4

Higher Elev. (ft.): 33
Lower Elev. (ft.): 29
Average Slope: 0.57%

Time of Concentration (min.): 21.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.1

6.  Total Runoff:
Q  = C x I x A (cfs): 0.8

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total



HYDROLOGIC CALCULATIONS:  SECTION 1 - POST-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 0.92

3.  Runoff Coefficents:

Grassed Area (Ac.): 0.14
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 0.78
Runoff Coeff't for Paved Areas: 0.95

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Post-Development Onsite Surface Runoff from 
Section 1, Kuhua Street Extension from Sta 0+80± to 8+00±.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Weighted Runoff Coeff't: 0.84
4.  Time of Concentration:

Approx. Longest Run (ft.): 800
Approx. Elev. Diff'l. (ft.): 5

Higher Elev. (ft.): 33
Lower Elev. (ft.): 28
Average Slope: 0.63%

Time of Concentration (min.): 11.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 5.1

6.  Total Runoff:
Q  = C x I x A (cfs): 3.9

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 2 - PRE-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 5.8

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac ): 4 3

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Pre-Development Onsite Surface Runoff from Section 2, 
which includes the Kuhua St. Extension from Sta 8+00± to 29+50±, 
Lahainaluna Road Improvements, and Papalaua Street Extension.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Grassed Area (Ac.): 4.3
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 1.49
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.39
4.  Time of Concentration:

Approx. Longest Run (ft.): 780
Approx. Elev. Diff'l. (ft.): 18

Higher Elev. (ft.): 42
Lower Elev. (ft.): 24
Average Slope: 2.31%

Time of Concentration (min.): 21.5
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.1

6.  Total Runoff:
Q  = C x I x A (cfs): 9.3

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 2 - POST-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 5.8

3.  Runoff Coefficents:

Grassed Area (Ac.): 1.0
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 4.9
Runoff Coeff't for Paved Areas: 0.95

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Pre-Development Onsite Surface Runoff from 
Section 2, which includes the Kuhua St. Extension from Sta 8+00±
to 29+50±, Lahainaluna Road Improvements, and Papalaua Street 
Extension.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Weighted Runoff Coeff't: 0.84
4.  Time of Concentration:

Approx. Longest Run (ft.): 1600
Approx. Elev. Diff'l. (ft.): 11

Higher Elev. (ft.): 44
Lower Elev. (ft.): 33
Average Slope: 0.69%

Time of Concentration (min.): 12.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.95

6.  Total Runoff:
Q  = C x I x A (cfs): 24.0

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 2 - OFFSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 48.9

3.  Runoff Coefficents:

0.55

4.  Time of Concentration:
Approx. Longest Run (Grass): 100

Slope (%): 4.8%
Grass Travel Time (min): 11 0

Minimum Runoff Coeff't for 
Residential Areas (Table 3*):

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Offsite Surface Runoff from the Section 2, of the 
KSE Project.  

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Grass Travel Time (min): 11.0

Approx. Longest Run (Paved): 2100
Slope (%): 4.8%

Grass Travel Time (min): 11.0

Time of Concentration (min.): 22.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.02

6.  Total Runoff:
Q  = C x I x A (cfs): 108.1

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 3 - PRE-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 12.0

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac ): 9 6

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Pre-Development Onsite Surface Runoff from 
Section 3, which includes the Kuhua St. Extension from Sta 29+50±
to 101+50±, the extension of Shaw Street, Dickenson Street and 
Aholo Road.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Grassed Area (Ac.): 9.6
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 2.4
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.35
4.  Time of Concentration:

Approx. Longest Run (ft.): 200
Approx. Elev. Diff'l. (ft.): 1

Higher Elev. (ft.): 16
Lower Elev. (ft.): 15
Average Slope: 0.50%

Time of Concentration (min.): 17.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.5

6.  Total Runoff:
Q  = C x I x A (cfs): 18.7

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 3 - POST-DEVELOPMENT ONSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 12.0

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac ): 2 8

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Post-Development Onsite Surface Runoff from Section 3, 
which includes the Kuhua St. Extension from Sta 29+50± to 101+50±, the 
extension of Shaw Street, Dickenson Street and Aholo Road.

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx

Grassed Area (Ac.): 2.8
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 9.2
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.78
4.  Time of Concentration:

Approx. Longest Run (ft.): 1725
Approx. Elev. Diff'l. (ft.): 25

Higher Elev. (ft.): 40
Lower Elev. (ft.): 15
Average Slope: 1.5%

Time of Concentration (min.): 15.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 4.8

6.  Total Runoff:
Q  = C x I x A (cfs): 44.2

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total.xlsx



HYDROLOGIC CALCULATIONS:  SECTION 3 - OFFSITE RUNOFF 

Objective:

I.  50-Yr. - 1 Hr. Rainfall:

2. Total Area:
Area (Ac.): 104.6

3.  Runoff Coefficents:
Infiltration: High 0.00

Relief: Flat (0-5%) 0.00
Vegetal Cover: Poor (<10%) 0.05

Development Type: Agricultural 0.15
Runoff Coeff't., C: 0.20

Grassed Area (Ac ): 100 3

Warren S. Unemori Engineering, Inc.
Wells    Street   Professional   Center
2145   Wells   Street  ,      Suite   403
Wailuku,    Maui ,    Hawai‘i      96793
Date: May, 2012

To Determine the Offsite Surface Runoff from Section 3 of the Kuhua Street 
Extension Project. (Mauka area between KSE and Limits of furture LWFCC)

From "Rainfall Frequency Atlas of the Hawaiian Islands", for Lahaina, Maui.
R(50 Yr.-1Hr.) = 2.5 inches

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total

Grassed Area (Ac.): 100.3
Runoff Coeff't for Grassed Areas: 0.20

Paved Area (Ac.): 4.3
Runoff Coeff't for Paved Areas: 0.95

Weighted Runoff Coeff't: 0.23
4.  Time of Concentration:

Approx. Longest Run (ft.): 1600
Approx. Elev. Diff'l. (ft.): 32

Higher Elev. (ft.): 68
Lower Elev. (ft.): 36
Average Slope: 2.00%

Time of Concentration (min.): 28.0
(Plate 1)

5.  Intensity:
Intensity (in./hr.): 3.6

6.  Total Runoff:
Q  = C x I x A (cfs): 87.6

V:\Projdata\06proj\06031.20 ‐ Pioneer Mill ‐ Mill St. Ext\Calcs\drainage report\pre‐post‐total
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APPENDIX B

INDIVIDUAL ONSITE & OFFSITE DRAINAGE AREA CALCULATIONS



ONSITE

Pre Post Longest Run Slope Tc Intensity Longest Run Slope Tc Intensity Type

Q(in)    

(cfs)

Capacity  

(cfs) Q(out)

1 76+01 to 101+50 3.3 0.20 0.76 170 3.50% 14 4.75 2600 2.04% 12.5 4.9 3.2 12.4 9.3
Detention Basin (1.5 

ac‐ft) 12.4 12.4 0.0

2 57+01 to 76+00 2.5 0.20 0.77 300 2.00% 15 4.65 1450 2.48% 11.5 5 2.3 9.6 7.2
Detention Basin (0.5 

ac‐ft) 9.6 7.5 2.1

3 37+51 to 57+00 2.7 0.20 0.77 200 0.50% 17 4.45 1725 1.51% 15 4.65 2.4 9.6 7.2
Detention Basin 

(0.75 ac‐ft) 9.6 9.6 0.0

4 29+51 to 37+50 1.2 0.20 0.80 200 0.50% 16 4.55 800 0.60% 12 4.95 1.1 4.8 3.7
Subsurface Drain 

(L=250 l.f.) 4.8 4.5 0.3

5 27+01 to 29+50 0.5 0.28 0.79 200 2.00% 10 5.15 400 1.20% 10 5.15 0.7 1.8 1.2
Subsurface Drain 

(L=200 l.f.) 1.8 3.6 0.0

6 8+01 to 27+00 3.0 0.36 0.82 315 1.90% 12 4.95 1600 0.69% 12 4.95 5.4 12.2 6.8
Subsurface Drain 

(L=450 l.f.) 12.2 8.1 4.1
7 0+77 to 8+00 0.9 0.20 0.84 700 0.57% 21 4.09 800 0.63% 11 5.05 0.8 3.9 3.1 (3) Dry Wells 3.9 12.0 0.0
8 Shaw St. Ext. 1.2 0.46 0.81 660 0.90% 22 4.02 920 0.90% 11 5.05 2.3 5.1 2.8 (4) Dry Wells 5.1 4.0 1.1
9 Dickenson St. Ext. 0.5 0.39 0.76 440 2.40% 15 4.65 440 2.40% 10 5.15 0.9 2.0 1.1 (4) Dry Wells 2.0 2.0 0.0
10 Lahainaluna Rd. Imp. 1.1 0.44 0.83 600 1.80% 12 4.95 650 1.80% 10 5.15 2.5 4.8 2.4 (6) Dry Wells 4.8 4.5 0.3

11 Papalaua St. Ext. 1.2 0.46 0.92 780 2.35% 21.5 4.05 780 2.31% 10 5.15 2.2 5.5 3.3

(2) Dry Wells,    

Subsurface Drain   

(L=200 l.f.) 5.5 4.6 0.9
12 Aholo St. Ext. 0.5 0.48 0.81 100 3.33% 11.5 5 500 2.60% 10 5.15 1.3 2.2 0.9 (2) Dry Wells 2.2 1.0 1.2

OFFSITE

Drainage Area No.  Area 

Runoff 

Coeff't

Longest 

Run

Elevation 

Difference Slope Tc Intensity Q(peak) Discharge Point

13 6.1 0.20 500 14 2.80% 17.5 4.4 5.3
Detention Basin 

No. 1

14 3.8 0.20 285 12 4.21% 12.5 4.9 3.7 Culvert No. 1

15 4.6 0.20 234 9 3.85% 12 4.95 4.5 Culvert No. 2

16 6.8 0.56 350 15 4.29% 18 4.35 16.6 Culvert No. 3

17 25.6 0.20 1150 46 4.00% 22.5 3.99 20.4 Culvert No. 4

18 20.8 0.20 831 43 5.17% 19 4.25 17.7 Culvert No. 5

19 7.1 0.20 902 28 3.10% 21 4.09 5.8 Culvert No. 6 & 7

20 25.1 0.20 1600 32 2.00% 28 3.63 18.3 Culvert No. 8 

21 4.7 0.38 550 12 2.18% 20 4.15 7.2 Culvert No. 9

22 23.8 0.55 2200 106 4.82% 22 4.02 52.6 Lahainaluna Road

23 8.0 0.55 1700 67 3.94% 14 4.75 21.0 Lahainaluna Road

24 17.1 0.55 1400 60 4.29% 15 4.65 43.6 Kahoma Stream

* Above component runoff values are conservative, not intended to be added, and is used solely for conservatively sizing the respective mitigative measures.

ONSITE AND OFFSITE INDIVIDUAL DRAINAGE AREA CALCULATIONS
(Based on a 50-year 1-hour storm = 2.5 inches)

Mitigative Measure

Drainage Area No.  Station Range Area  Q(pre)* Q(post)* Q(post)‐Q(pre)

Runoff Coeff't Pre‐Development Post‐Development



Warren S. Unemori Engineering, Inc. Civil and Structural Engineers • Land Surveyors
Preliminary Drainage Report for Kuhua Street Extension

APPENDIX C

PRELIMINARY DETENTION BASIN AND SUBSURFACE DRAINAGE STORAGE SYSTEM
ESTIMATION CALCULATIONS



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... Watershed

   Type.... Master Network Summary                                Page 1.01

                         MASTER DESIGN STORM SUMMARY

     Default Network Design Storm File, ID               IDF Storms      

                            Rainfall
         Return Event         Type         IDF ID
         ------------    ---------------   ----------------
              10         I-D-F Curve       Lahaina 50yr-1hr

                            MASTER NETWORK SUMMARY
                           Rational Method -- q/Qp

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
 *OUT 10           JCT      50       .000           .0500        .00 

  POND 10      IN  POND     50      1.404           .9000      17.21

  POND 10      OUT POND     50       .000           .0500        .00       4.67        1.404

  SUBAREA 10       AREA     50      1.404           .9000      17.21 

   S/N:

   Bentley PondPack (10.01.04.00) 12:30 PM 5/14/2012

Bentley Systems, Inc.

  
BASIN NO. 1 
V = 1.5 ac.-ft.  Basin retains 100% of runoff 
  
Q(out) = 0 cfs                     Riser outlet = 5.0 ft. 
Q(pre) = 3.15 cfs



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... SUBAREA 10         Tag: 10                         Event: 50 yr

   Type.... Rational Q/Qp Hyg                                    Page 12.02

                    RATIONAL METHOD HYDROGRAPH USING Q/Qp TEMPLATE
                    Q/Qp Template File/ID:  Q/Qp1 

        Q = CiA * Units Conversion;  Where Conversion = 43560 / (12 * 3600)

   Tag     Freq     File          IDF Curve
   -----  ------  ------------   ----------------
   10        50                  Lahaina 50yr-1hr 

                                          Tc = .3000 hrs
                                 .-----------------------------.
   Tag     Freq     C    C adj   |    C        I        Area   |    Peak Q
          (years)        factor  |  final    in/hr      acres  |      cfs
   -----  ------  -----  ------  |-----------------------------|  ----------
   10        50    .420   1.000  |   .420    4.3289      9.390 |     17.21
                                  -----------------------------

               HYG file = 
               HYG ID   = SUBAREA 10      
               HYG Tag  = 10
               -----------------------------------
               Peak Discharge =        17.21 cfs
               Time to Peak   =        .9000 hrs
               HYG Volume     =        1.404 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0000 |         .00         .60        1.21        1.81        2.41
       .2500 |        3.01        3.62        3.87        4.13        4.39
       .5000 |        4.65        4.91        5.16        7.17        9.18
       .7500 |       11.19       13.20       15.21       17.21       15.89
      1.0000 |       14.58       13.26       11.94       10.62        9.30
      1.2500 |        8.87        8.44        8.00        7.57        7.14
      1.5000 |        6.71        6.31        5.91        5.51        5.11
      1.7500 |        4.71        4.30        4.10        3.90        3.70
      2.0000 |        3.50        3.30        3.10        3.01        2.93
      2.2500 |        2.84        2.75        2.67        2.58        2.55
      2.5000 |        2.52        2.50        2.47        2.44        2.41
      2.7500 |        2.38        2.35        2.32        2.30        2.27
      3.0000 |        2.24        1.86        1.49        1.12         .75

   S/N:

   Bentley PondPack (10.01.04.00) 12:31 PM 5/14/2012

Bentley Systems, Inc.



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... SUBAREA 10         Tag: 10                         Event: 50 yr

   Type.... Rational Q/Qp Hyg                                    Page 12.03

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
      3.2500 |         .37         .00         .00

   S/N:

   Bentley PondPack (10.01.04.00) 12:31 PM 5/14/2012

Bentley Systems, Inc.



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... POND 10

   Type.... Vol: Elev-Area                                        Page 9.01

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
         .00      -----      .2500       .0000         .000        .000
        2.00      -----      .3000       .8239         .549        .549
        4.00      -----      .3300       .9446         .630       1.179
        5.00      -----      .3500      1.0199         .340       1.519

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:31 PM 5/14/2012

Bentley Systems, Inc.



Inflow Hydrograph



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... Watershed

   Type.... Master Network Summary                                Page 2.01

                         MASTER DESIGN STORM SUMMARY

     Default Network Design Storm File, ID               IDF Storms      

                            Rainfall
         Return Event         Type         IDF ID
         ------------    ---------------   ----------------
              10         I-D-F Curve       Lahaina 50yr-1hr

                            MASTER NETWORK SUMMARY
                           Rational Method -- q/Qp

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
 *OUT 10           JCT      50       .131          1.3000       2.03 

  POND 10      IN  POND     50       .521           .6000       9.57

  POND 10      OUT POND     50       .131          1.3000       2.03       4.12         .403

  SUBAREA 10       AREA     50       .521           .6000       9.57 

   S/N:

   Bentley PondPack (10.01.04.00) 12:22 PM 5/14/2012

Bentley Systems, Inc.

  
BASIN NO. 2 
V = 0.5 ac.-ft.  Riser outlet el. = 4.0 ft. 
  
Q(out) = 2.0 cfs                      
Q(pre) = 2.7 cfs



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... SUBAREA 10         Tag: 10                         Event: 50 yr

   Type.... Rational Q/Qp Hyg                                    Page 13.02

                    RATIONAL METHOD HYDROGRAPH USING Q/Qp TEMPLATE
                    Q/Qp Template File/ID:  Q/Qp1 

        Q = CiA * Units Conversion;  Where Conversion = 43560 / (12 * 3600)

   Tag     Freq     File          IDF Curve
   -----  ------  ------------   ----------------
   10        50                  Lahaina 50yr-1hr 

                                          Tc = .2000 hrs
                                 .-----------------------------.
   Tag     Freq     C    C adj   |    C        I        Area   |    Peak Q
          (years)        factor  |  final    in/hr      acres  |      cfs
   -----  ------  -----  ------  |-----------------------------|  ----------
   10        50    .770   1.000  |   .770    4.9313      2.500 |      9.57
                                  -----------------------------

               HYG file = 
               HYG ID   = SUBAREA 10      
               HYG Tag  = 10
               -----------------------------------
               Peak Discharge =         9.57 cfs
               Time to Peak   =        .6000 hrs
               HYG Volume     =         .521 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0000 |         .00         .50        1.01        1.51        2.01
       .2500 |        2.23        2.44        2.66        2.87        4.55
       .5000 |        6.22        7.90        9.57        8.47        7.37
       .7500 |        6.27        5.17        4.81        4.45        4.09
      1.0000 |        3.73        3.40        3.06        2.73        2.39
      1.2500 |        2.23        2.06        1.89        1.72        1.65
      1.5000 |        1.58        1.51        1.44        1.41        1.39
      1.7500 |        1.36        1.34        1.32        1.29        1.27
      2.0000 |        1.24         .93         .62         .31         .00
      2.2500 |         .00

   S/N:

   Bentley PondPack (10.01.04.00) 12:23 PM 5/14/2012

Bentley Systems, Inc.



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... POND 10

   Type.... Vol: Elev-Area                                       Page 10.01

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
         .00      -----      .0800       .0000         .000        .000
        2.00      -----      .1000       .2694         .180        .180
        4.00      -----      .1100       .3149         .210        .390
        5.00      -----      .1200       .3449         .115        .505

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:24 PM 5/14/2012

Bentley Systems, Inc.



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... POND 10      OUT   Tag: 10                         Event: 50 yr

   Type.... Pond Routing Summary                                 Page 12.05

                       LEVEL POOL ROUTING SUMMARY

    HYG Dir          = V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\draina
    Inflow  HYG file = NONE STORED - POND 10      IN  10
    Outflow HYG file = NONE STORED - POND 10      OUT 10

    Pond Node   Data = POND 10
    Pond Volume Data = POND 10
    Pond Outlet Data = Outlet 1

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =      .00 ft     
    Starting Volume    =     .000 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0500 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =      9.57 cfs    at     .6000 hrs    
    Peak Outflow      =      2.03 cfs    at    1.3000 hrs    
    -----------------------------------------------------
    Peak Elevation    =      4.12 ft     
    Peak Storage =           .403 ac-ft  
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =        .000
  + HYG Vol IN   =        .521
  - Infiltration =        .000
  - HYG Vol OUT  =        .131
  - Retained Vol =        .390
                    ----------
    Unrouted Vol =       -.000 ac-ft  (.000% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 12:27 PM 5/14/2012

Bentley Systems, Inc.



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... POND 10      OUT   Tag: 10                         Event: 50 yr

   Type.... Pond Routed HYG (total out)                          Page 12.06

               POND ROUTED TOTAL OUTFLOW HYG...
               HYG file = 
               HYG ID   = POND 10      OUT
               HYG Tag  = 10
               -----------------------------------
               Peak Discharge =         2.03 cfs
               Time to Peak   =       1.3000 hrs
               HYG Volume     =         .131 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0000 |         .00         .00         .00         .00         .00
       .2500 |         .00         .00         .00         .00         .00
       .5000 |         .00         .00         .00         .00         .00
       .7500 |         .00         .00         .00         .00         .00
      1.0000 |         .00         .00         .00         .66        1.57
      1.2500 |        1.92        2.03        2.00        1.91        1.80
      1.5000 |        1.71        1.63        1.56        1.49        1.45
      1.7500 |        1.41        1.38        1.36        1.33        1.31
      2.0000 |        1.28        1.19         .99         .74         .46
      2.2500 |         .24         .13         .07         .03         .02
      2.5000 |         .01         .00         .00

   S/N:

   Bentley PondPack (10.01.04.00) 12:27 PM 5/14/2012

Bentley Systems, Inc.



Inflow Hydrograph

Outflow Hydrograph



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... Watershed

   Type.... Master Network Summary                                Page 2.01

                         MASTER DESIGN STORM SUMMARY

     Default Network Design Storm File, ID               IDF Storms      

                            Rainfall
         Return Event         Type         IDF ID
         ------------    ---------------   ----------------
              10         I-D-F Curve       Lahaina 50yr-1hr

                            MASTER NETWORK SUMMARY
                           Rational Method -- q/Qp

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
 *OUT 10           JCT      50       .000           .0500        .00 

  POND 10      IN  POND     50       .648           .7500       9.54

  POND 10      OUT POND     50       .000           .0500        .00       4.38         .648

  SUBAREA 10       AREA     50       .648           .7500       9.54 

   S/N:

   Bentley PondPack (10.01.04.00) 12:15 PM 5/14/2012

Bentley Systems, Inc.

  
BASIN NO. 3 
V = 0.75 ac.-ft.  Basin retains 100% of runoff 
  
Q(out) = 0 cfs                     Riser outlet el. = 4.5 ft. 
Q(pre) = 1.1 cfs



   Storm... Lahaina 50yr-1hr   Tag: 10

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... SUBAREA 10         Tag: 10                         Event: 50 yr

   Type.... Rational Q/Qp Hyg                                    Page 13.02

                    RATIONAL METHOD HYDROGRAPH USING Q/Qp TEMPLATE
                    Q/Qp Template File/ID:  Q/Qp1 

        Q = CiA * Units Conversion;  Where Conversion = 43560 / (12 * 3600)

   Tag     Freq     File          IDF Curve
   -----  ------  ------------   ----------------
   10        50                  Lahaina 50yr-1hr 

                                          Tc = .2500 hrs
                                 .-----------------------------.
   Tag     Freq     C    C adj   |    C        I        Area   |    Peak Q
          (years)        factor  |  final    in/hr      acres  |      cfs
   -----  ------  -----  ------  |-----------------------------|  ----------
   10        50    .770   1.000  |   .770    4.6000      2.670 |      9.54
                                  -----------------------------

               HYG file = 
               HYG ID   = SUBAREA 10      
               HYG Tag  = 10
               -----------------------------------
               Peak Discharge =         9.54 cfs
               Time to Peak   =        .7500 hrs
               HYG Volume     =         .648 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0000 |         .00         .40         .80        1.20        1.60
       .2500 |        2.00        2.17        2.35        2.52        2.69
       .5000 |        2.86        4.20        5.53        6.87        8.20
       .7500 |        9.54        8.66        7.78        6.90        6.03
      1.0000 |        5.15        4.86        4.58        4.29        4.01
      1.2500 |        3.72        3.45        3.19        2.92        2.65
      1.5000 |        2.38        2.25        2.12        1.98        1.85
      1.7500 |        1.72        1.66        1.60        1.54        1.49
      2.0000 |        1.43        1.41        1.39        1.37        1.35
      2.2500 |        1.34        1.32        1.30        1.28        1.26
      2.5000 |        1.24         .99         .74         .50         .25
      2.7500 |         .00

   S/N:

   Bentley PondPack (10.01.04.00) 12:21 PM 5/14/2012

Bentley Systems, Inc.



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\K

   Name.... POND 10

   Type.... Vol: Elev-Area                                       Page 10.01

    Elevation   Planimeter   Area   A1+A2+sqr(A1*A2)  Volume    Volume Sum
       (ft)      (sq.in)     (acres)     (acres)     (ac-ft)     (ac-ft)
   ------------------------------------------------------------------------
         .00      -----      .1300       .0000         .000        .000
        2.00      -----      .1450       .4123         .275        .275
        4.00      -----      .1650       .4647         .310        .585
        5.00      -----      .1700       .5025         .167        .752

                              POND VOLUME EQUATIONS

     * Incremental volume computed by the Conic Method for Reservoir Volumes.

       Volume = (1/3) * (EL2-EL1) * (Area1 + Area2 + sq.rt.(Area1*Area2))

       where: EL1, EL2     = Lower and upper elevations of the increment
               Area1,Area2  = Areas computed for EL1, EL2, respectively
               Volume       = Incremental volume between EL1 and EL2

   S/N:

   Bentley PondPack (10.01.04.00) 12:22 PM 5/14/2012

Bentley Systems, Inc.



Inflow Hydrograph



   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\7

   Name.... Watershed

   Type.... Master Network Summary                                Page 2.01

                         MASTER DESIGN STORM SUMMARY

     Default Network Design Storm File, ID               IDF Storms      

                            Rainfall
         Return Event         Type         IDF ID
         ------------    ---------------   ----------------
              50         I-D-F Curve       Lahaina 50yr-1hr

                            MASTER NETWORK SUMMARY
                           Rational Method -- q/Qp

                      (*Node=Outfall; +Node=Diversion;)
         (Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

                                                                                     Max
                        Return    HYG Vol          Qpeak      Qpeak    Max WSEL  Pond Storage
  Node ID          Type Event      ac-ft   Trun     hrs        cfs        ft        ac-ft
 ----------------- ---- ------  ----------  --   ---------   --------  --------  ------------
 *OUT 10           JCT      50       .037          1.4500        .59 

  POND 10      IN  POND     50       .194           .5000       4.24

  POND 10      OUT POND     50       .037          1.4500        .59       7.50         .167

  SUBAREA 10       AREA     50       .194           .5010       4.26 

   S/N:

   Bentley PondPack (10.01.04.00) 12:50 PM 5/14/2012

Bentley Systems, Inc.

200 L.F. SUBSURFACE DRAIN (72" PIPE) 
Crushed Rock Inv.= 0 ft. 
Pipe Inv. = 2.0 ft. 
12" Outlet Pipe Inv. = 7.0 ft. 
  
Inflow Hydrograph Based On: 
     Area = 1.0 ac. 
         Tc = 10 min. 
           C = 0.82 
  
Q(in) - Q(out) = 4.2 cfs - 0.6 cfs = 3.6 cfs 
  
APPROX. 3.6 cfs REDUCTION IN PEAK RUNOFF PER 200 l.f. OF 
SUBSURFACE DRAIN 
  



   Storm... Lahaina 50yr-1hr   Tag: 50

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\7

   Name.... SUBAREA 10         Tag: 50                         Event: 50 yr

   Type.... Rational Q/Qp Hyg                                    Page 13.02

                    RATIONAL METHOD HYDROGRAPH USING Q/Qp TEMPLATE
                    Q/Qp Template File/ID:  Q/Qp1 

        Q = CiA * Units Conversion;  Where Conversion = 43560 / (12 * 3600)

   Tag     Freq     File          IDF Curve
   -----  ------  ------------   ----------------
   50        50                  Lahaina 50yr-1hr 

                                          Tc = .1670 hrs
                                 .-----------------------------.
   Tag     Freq     C    C adj   |    C        I        Area   |    Peak Q
          (years)        factor  |  final    in/hr      acres  |      cfs
   -----  ------  -----  ------  |-----------------------------|  ----------
   50        50    .820   1.000  |   .820    5.1500      1.000 |      4.26
                                  -----------------------------

               HYG file = 
               HYG ID   = SUBAREA 10      
               HYG Tag  = 50
               -----------------------------------
               Peak Discharge =         4.26 cfs
               Time to Peak   =        .5010 hrs
               HYG Volume     =         .194 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
       .0010 |         .01         .27         .54         .81         .97
       .2510 |        1.09        1.20        1.58        2.47        3.37
       .5010 |        4.26        3.67        3.09        2.50        2.17
       .7510 |        1.98        1.79        1.60        1.43        1.25
      1.0010 |        1.07         .98         .89         .80         .74
      1.2510 |         .70         .67         .63         .62         .61
      1.5010 |         .60         .58         .57         .56         .45
      1.7510 |         .29         .12         .00

   S/N:

   Bentley PondPack (10.01.04.00) 12:53 PM 5/14/2012

Bentley Systems, Inc.



   Storm... Lahaina 50yr-1hr   Tag: 50

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\7

   Name.... POND 10      OUT   Tag: 50                         Event: 50 yr

   Type.... Pond Routing Summary                                 Page 12.05

                       LEVEL POOL ROUTING SUMMARY

    HYG Dir          = C:\Documents and Settings\dtakahashi\My Documents\pondpack data\
    Inflow  HYG file = NONE STORED - POND 10      IN  50
    Outflow HYG file = NONE STORED - POND 10      OUT 50

    Pond Node   Data = POND 10
    Pond Volume Data = POND 10
    Pond Outlet Data = Outlet 1

    No Infiltration

    INITIAL CONDITIONS
    ----------------------------------
    Starting WS Elev   =      .00 ft     
    Starting Volume    =     .000 ac-ft  
    Starting Outflow   =      .00 cfs    
    Starting Infiltr.  =      .00 cfs    
    Starting Total Qout=      .00 cfs    
    Time Increment     =    .0500 hrs    

    INFLOW/OUTFLOW HYDROGRAPH SUMMARY
    =====================================================
    Peak Inflow       =      4.24 cfs    at     .5000 hrs    
    Peak Outflow      =       .60 cfs    at    1.4500 hrs    
    -----------------------------------------------------
    Peak Elevation    =      7.50 ft     
    Peak Storage =           .167 ac-ft  
    =====================================================

    MASS BALANCE (ac-ft)
    --------------------------
  + Initial Vol  =        .000
  + HYG Vol IN   =        .194
  - Infiltration =        .000
  - HYG Vol OUT  =        .037
  - Retained Vol =        .157
                    ----------
    Unrouted Vol =        .000 ac-ft  (.000% of Inflow Volume)

   S/N:

   Bentley PondPack (10.01.04.00) 12:54 PM 5/14/2012

Bentley Systems, Inc.



   Storm... Lahaina 50yr-1hr   Tag: 50

   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\7

   Name.... ROUTE 10                                           Event: 50 yr

   Type.... Diverted Hydrograph                                  Page 12.07

               DIVERTED HYDROGRAPH...
               HYG file = 
               HYG ID   = ROUTE 10        
               HYG Tag  = 50
               -----------------------------------
               Peak Discharge =          .59 cfs
               Time to Peak   =       1.4500 hrs
               HYG Volume     =         .037 ac-ft
               -----------------------------------

                             HYDROGRAPH ORDINATES (cfs)
       Time  |               Output Time increment = .0500 hrs
       hrs   |    Time on left represents time for first value in each row.
    ---------|--------------------------------------------------------------
      1.0500 |         .00         .07         .17         .35         .46
      1.3000 |         .53         .57         .59         .59         .60
      1.5500 |         .60         .59         .58         .56         .50
      1.8000 |         .41         .31         .21         .16         .14
      2.0500 |         .12         .11         .09         .08         .07
      2.3000 |         .06         .06         .05         .04         .04
      2.5500 |         .03         .03         .03         .02         .02
      2.8000 |         .02         .02         .01         .01         .01
      3.0500 |         .01         .01         .01         .01         .01
      3.3000 |         .00         .00         .00         .00         .00

   S/N:
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   File.... V:\Projdata\06proj\06031.20 - Pioneer Mill - Mill St. Ext\Calcs\drainage report\7

   Name.... POND 10

   Type.... Vol: Elev-Volume                                     Page 10.01

                       USER DEFINED VOLUME RATING TABLE

                            Elevation    Volume
                               (ft)      (ac-ft)
                            ---------------------
                                 .00       .000
                                2.00       .018
                                3.00       .039
                                4.00       .067
                                5.00       .098
                                6.00       .129
                                7.00       .157
                                8.00       .177
                                9.00       .187

   S/N:

   Bentley PondPack (10.01.04.00) 12:54 PM 5/14/2012

Bentley Systems, Inc.



Inflow Hydrograph

Outflow Hydrograph
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TRAFFIC IMPACT ANALYSIS REPORT 

KUHUA STREET EXTENSION 

Lahaina, Maui, Hawaii 

 

 

I. INTRODUCTION 

This report documents the findings of a traffic study conducted by Austin, 

Tsutsumi, and Associates, Inc. (ATA) to evaluate the potential traffic impacts resulting 

from the Kuhua Street Extension (KSE).  

The KSE will provide a new two-lane north-south road, parallel and to the east of 

Honoapiilani Highway that will begin in the vicinity of Front Street (southern terminus) 

and continue to its northern terminus at Keawe Street.   

It is also proposed that Papalaua Street be extended from its existing eastern 

terminus at Honoapiilani Highway to connect with the KSE across of Aki Street.  This 

extension will provide additional connectivity between Honoapiilani Highway and the 

KSE, while relieving congestion at the intersection of Honoapiilani Highway and 

Lahainaluna Road.  See Figure 1 for the proposed KSE and Papalaua Street Extension 

alignments. 

In addition to significantly improving vehicular circulation and corridor capacity, 

the KSE will also incorporate a landscaped multi-use pedestrian and bicycle path, which 

will also provide opportunities for a pedestrian-friendly linear path as well as an attractive 

pedestrian- and bicycle-friendly connection to downtown Lahaina and Front Street via 

the extension of Papalaua Street.  

  



 
 

2 

Herein, four (4) alternative alignments will be studied (see Figure 1): 

Alternative 1 – Front Street Terminus (KSE-A1): 

The KSE begins at the Honoapiilani Highway/Front Street (southern) 

intersection, and continues northward around the Lahaina Recreation Center; it 

intersects with Lahainaluna Road west of the Existing MECO power substation, 

deflects eastward and continues along the existing Kuhua Street, and finally 

terminates at its intersection with Keawe Street across of the future access to the 

proposed Hawaii Housing Finance and Development Corporation (HHFDC) 

Villages of Leialii. 

Alternative 2 – Aholo Road Terminus (KSE-A2): 

Alternative 2 would be identical to Alternative 1, but with the 

southernmost terminus at Aholo Road instead of Front Street.  A connection to 

Honoapiilani Highway in the vicinity of Front Street will still be available for 

northbound traffic only. 

Alternative 3 – Mill Street Alignment (KSE-A3):  

The alignment would be identical to that of Alternatives 1 and 2, but with 

the KSE shifted westward to follow the existing cane haul alignment of Mill 

Street.  This alignment would bifurcate the existing Lahaina Recreation Center, 

crossing between the two (2) parking areas for the east and west baseball fields 

and recreation areas. 

Alternative 4 – Frontage Road Alignment (KSE-A4):  

This alignment would be identical to Alternative 1, but with the KSE 

shifted slightly westward in the vicinity of the Pioneer Mill site to maintain the 

existing Kuhua Street as a parallel frontage road (hereinafter referred to as “Old 

Kuhua Street”).  Old Kuhua Street is assumed to retain its existing physical 

characteristics, while receiving access to the KSE via an extension of Aki Street; 

it will become a dead end at Lahainaluna Road. 

In all the aforementioned alternatives, KSE is planned as a two-lane 

roadway with median left-turn lanes at its intersections and will have seven (7) 

connections to Honoapiilani Highway via its intersections with: 
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 Front Street 

 Aholo Road 

 Shaw Street 

 Dickenson Street 

 Lahainaluna Road 

 Papalaua Street/Aki Street 

 Keawe Street 

In addition to enhancing local circulation throughout the Lahaina area, the KSE 

will also provide access to future developments and serve as an alternate route to 

Honoapiilani Highway.  Throughout this report, the KSE shall also interchangeably be 

referred to as the “Project.”  

A. Background and Location 

This Project is located in Lahaina, Maui, Hawaii, to the east of 

Honoapiilani Highway and between Front Street’s southern terminus and Keawe 

Street. 

See Figure 1 for Project Location and plan. 

B. Study Methodology 

This study will address the following: 

1. Assess existing traffic operating conditions at key locations within the 

study area. 

2. Project Base Year 2020 traffic (without improvements) including traffic 

generated by the Maui Travel Demand Forecasting Model (MTDFM) 

3. Identify planned improvements and potential traffic mitigative measures 

for the Base Year 2020 Traffic. 

4. Reassign traffic with the new and improved roadways proposed in the 

Project. 

5. Recommend roadway improvements or other mitigative measures, as 

appropriate when the KSE, Alternatives 1 and 2 are considered. 
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C. Definitions 

 Base Year 2020 – describes the scenario where vehicular traffic volumes 

for the year 2020 are projected without the improvements proposed by 

the Project.   

 High, or Heavy Turning Movement Volume – a subjective term that for 

this report, shall be used to describe conditions where the turning 

movement volume forms a significant component of the traffic processed 

through the intersection, and noticeably reduces capacity along the main 

arterial.  This term can apply to a single heavy turning movement, or the 

collective effect of all turning movements. 

 Level-of-Service (LOS) – as based on The Highway Capacity Manual – 

Special Report 209 (HCM), dated 2000, LOS is a qualitative measure 

used to describe the conditions of traffic flow at intersections.  Values 

range from LOS A (minimal delay) to LOS F (congested).  

 Trips – for the purposes of this report, vehicular trips traversing the 

roadway network.  Note that this term can also signify other modes of 

transportation, however vehicular trips will be the only trips considered in 

this report. 

 

II. EXISTING CONDITIONS 

A. Roadway System 

Honoapiilani Highway 

Honoapiilani Highway is a north-south, two-way, two-lane, undivided 

roadway between Aholo Road1 and the Project limit to the south.  North of Aholo 

Road, Honoapiilani Highway widens to become a two-way, four-lane, divided 

roadway.  North of Dickenson Street, Honoapiilani highway becomes undivided. 

Regionally, Honoapiilani Highway begins in Central Maui and runs southward 
                                                 
1 Note: At the time of field observations and data collection, the recent widening of Honoapiilani Highway had not been 

completed; therefore, existing conditions are described as they were in 2008. 
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wrapping around the Lahaina “Pali” and through West Maui before terminating at 

its junction with Kahekili Highway to the north-west side of the island.  

Keawe Street 

Keawe Street is an east-west, two-way, four-lane, roadway.  To the east 

of Honoapiilani Highway, Keawe Street provides access to the Lahaina Gateway 

Mall via two (2) driveways and the Lahaina Business Park where it terminates.  

Ultimately, Keawe Street will also provide access to the HHFDC Villages of Leialii 

and will be extended eastward to provide access to the Lahaina Bypass Road.  

To the west of Honoapiilani Highway, it is a driveway into the Lahaina Cannery 

Mall.  

Hinau Street 

Hinau Street is an east-west, two-way, two-lane, undivided roadway 

providing access to the Wiliko Light Industrial Subdivision, residences, the 

Opukea multi-family residential development (condo), and the Lahaina Sugar 

Train’s southern terminus.  

Papalaua Street 

Papalaua Street is an east-west, two-way, two-lane, undivided roadway.  

To the east of Honoapiilani Highway, Papalaua Street provides access to the 

Prudential Site and the West Maui Center.  To the west of Honoapiilani Highway, 

the roadway extends to an oceanfront section of Front Street and provides 

access to various businesses with wide landscaped shoulders and sidewalks on 

the north side of the street. 

Lahainaluna Road 

Lahainaluna Road is an east-west, two-way, two-lane, undivided 

roadway.  To the east of Honoapiilani Highway, Lahainaluna Road runs 

approximately 7,300 feet providing access to a large residential area and the 

three main schools of West Maui: Princess Nahienaena Elementary, Lahaina 

Intermediate School and Lahainaluna High School.  To the west, Lahainaluna 

Road is relatively narrow with vehicles parked along both sides of it and provides 

access to businesses before terminating at its intersection with Front Street. 
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Dickenson Street 

Dickenson Street is a narrow east-west, two-way, two-lane roadway.  To 

the east, Dickenson Street is a short roadway providing access to a gas station 

before connecting with Mill Street approximately 150 feet from Honoapiilani 

Highway.  To the west, Dickenson Street provides access to the Hawaii Catholic 

School and various businesses before terminating at its intersection with Front 

Street. 

Shaw Street 

Shaw Street is a narrow east-west, two-way, two-lane, undivided 

roadway.  To the east of Honoapiilani Highway, Shaw Street provides access to 

the Lahaina Aquatic Center, the Lahaina Youth Center and Ball Field, Lahaina 

Resource Center and the Lahaina Recreation Center Park.  To the west, it 

provides access to the Hawaii Baptist Church, the Malu Ulu O Lele Park and 

some businesses and residences before terminating at its intersection with Front 

Street.  

Aholo Road 

Aholo Road is an east-west, two-way, two-lane roadway.  To the east and 

west, Aholo Road provides access to residences and terminates at its 

intersection with Front Street to the west.  

Front Street 

Front Street is a north-south, two-way, two-lane roadway.  It starts to the 

south at its intersection with Honoapiilani Highway and terminates approximately 

2.5 miles north at its intersection with Honoapiilani Highway.  

Mill Street  

Mill Street is a north-south, two-way, two-lane, undivided roadway that 

provides access to residents and also serves as a defacto bypass of the 

Honoapiilani Highway/Lahainaluna Road intersection.  
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Kuhua Street 

Kuhua Street is a north-south, two-way, two-lane, undivided roadway.  

This roadway begins at its intersection with Lahainaluna Road, runs northward 

and terminates in the vicinity of Keone Street.  This roadway provides access to 

a couple of auto shops and to residences via Aki Street, Kamamalu Street and 

the various driveways connected to it.  In addition to the various driveways, the 

roadway is narrowed due to cars parked on either side of the roadway.   

Aki Street 

Aki Street is an east-west, two-way, two-lane roadway providing access 

to residences.  Similar to other roadways servicing the area, the road is narrow 

with vehicles parked on the side of the road.  

B. Existing Traffic Volumes 

Manual turning movement traffic counts and field observations were 

conducted at the following study intersections on February 5th, 6th, and 7th, 

2008.  These counts were deemed conservative since they were taken prior to 

the 2008 economic decline.  A comparative count taken on October 21, 2009 at 

the intersection of Keawe Street/Honoapiilani Highway showed an overall 

decrease of 30 percent on the through movement along the highway.  Another 

count conducted at the intersection of Front Street/Honoapiilani Highway (south 

of Aholo Road) on January 27th, 2010, showed that the traffic volume along 

Honoapiilani Highway was similar or slightly lower than the 2008 counts.  

Therefore, it was considered more conservative to use the 2008 counts rather 

than the depressed counts which would have been obtained in 2009.  See below 

for study intersections: 

 Front Street/Honoapiilani Highway (Unsignalized) 

 Aholo Road/Honoapiilani Highway (Unsignalized) 

 Shaw Street/Honoapiilani Highway (Signalized) 

 Dickenson Street/Honoapiilani Highway (Signalized) 

 Lahainaluna Road/Honoapiilani Highway (Signalized)  

 Papalaua Street/Honoapiilani Highway (Signalized) 
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 Hinau Street/Honoapiilani Highway (Signalized) 

 Keawe Street/Honoapiilani Highway (Signalized) 

 Kuhua Street/Lahainaluna Road (Unsignalized) 

 Aki Street/Kuhua Street (Unsignalized) 

 Lahaina Gateway Mall driveways 

Based on the count data, it was determined that the weekday AM peak 

hour of traffic occurs between 7:00 AM and 8:00 AM and the weekday PM peak 

hour of traffic occurs between 3:30 PM and 4:30 PM.  The turning movement 

count data is included in Appendix A.  

C. Existing Traffic Conditions 

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 Synchro and 

RODEL.  Synchro is an analysis program that is capable of preparing reports 

consistent with the methodologies prescribed by the HCM.  These reports 

contain control delay results, based on intersection lane geometry, signal timing 

inputs, and hourly traffic volume. 

RODEL is a British program designed for estimating operating conditions 

at roundabouts.  This program estimates delay based upon empirical correlations 

with geometric factors. 

Both programs assign a LOS based on delay (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. 
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Regional Analysis 

The analysis and observations described below are based on prevailing 

conditions during the time at which the data was collected. Hereinafter, 

observations that are expressed as ongoing and current shall represent the 

conditions that prevailed at the time at which the data was collected.  

West Maui is a “mixed bag” of various land uses, ranging from the long-

established residential and commercial areas of Historic Lahaina, to the hotel, 

timeshare, and upscale residential land uses seen in Kaanapali and Kapalua. 

Regional traffic throughout West Maui is primarily served by Honoapiilani 

Highway, and to a lesser extent Front Street and Lower Honoapiilani Road.  

While traffic was generally observed to be light north of Kaanapali Parkway, the 

Wahikuli and Lahaina Areas experienced congestion. 

Lahainaluna Road 

On a more local level, Lahainaluna Road experiences heavy congestion 

due to its narrow roadway widths and sole provision of access to Lahaina 

residents and: 

 Lahainaluna High School 

 Lahaina Intermediate School 

 Princess Nahienaena Elementary School. 

These are three (3) of the four (4) existing public schools within West Maui. 

In this area, congestion is heaviest during the AM peak hour when 

schools are in-session.  During this period, the southbound left-turn from and 

westbound approach onto Honoapiilani Highway in general experiences severe 

overcapacity conditions; during the busiest 30 minutes, the queue from the 

westbound approach was observed to extend to near Hookuhua Street, 

approximately 1.1 miles. 
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Front Street 

Front Street primarily serves the tourist population and Wainee residents, 

as hotels, stores, and restaurants front the historic street.  Its traffic is generally 

slow-moving throughout the day as a result of: 

 Heavy pedestrian traffic, 

 Numerous parking maneuvers, and 

 Narrow pavement widths 

Therefore, it is not likely used as a bypass of Honoapiilani Highway; this 

is evidenced by the relatively low turning movement volume at the southern 

Honoapiilani Highway/Front Street intersection. 

Keawe Street 

Subsequent to the development of the Lahaina Gateway Mall and 

Walgreens, traffic has increased significantly along this road, causing difficulty in 

making the westbound left-turn onto Honoapiilani Highway2.  

Observations and Intersection Analysis 

Front Street/Honoapiilani Highway 

This unsignalized “tee” intersection was analyzed to operate at LOS C(C) 

or better on all its movements during the AM(PM) peak hours of traffic except on 

its eastbound approach during the (PM) peak hour of traffic, which operated at 

LOS (E).  The eastbound approach was observed to service 37(74) vehicles 

during the AM(PM) peak hours of traffic of which 5(3) were left-turn movements.  

See Figure 2 for the intersection lane configuration. 

                                                 
2 Recent improvements made after the data collection has likely improved the westbound left-turn delay.  
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Figure 2: Existing Lane Configuration at Front Street/Honoapiilani 
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Aholo Road/Honoapiilani Highway 

This unsignalized intersection was analyzed to operate at LOS D or better 

on all of its movements except the eastbound approach which was analyzed to 

operate at LOS F(E) during the AM(PM) peak hours of traffic.  However, when 

the counts were taken, queuing was observed to occur in the northbound and 

southbound direction during the AM(PM) peak hours of traffic.  The back of 

queue was observed to extend beyond Aholo Road in the northbound direction 

and in the southbound direction as far as Lahainaluna Road.  

An existing driveway road provides sole access to some residences 

situated along it.  Residents have complained that at times, it is difficult to gain 

access to Aholo Road.  See Figure 3 for the intersection layout. 

 

 

Figure 3: Existing Lane Configuration at Aholo Road/Honoapiilani Highway 
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Shaw Street/Honoapiilani Highway  

This intersection provides access to The Lahaina Recreation Center to 

the east and Front Street to the west.  Although the analysis shows the 

intersection operating at LOS B during the AM and (PM) peak hours of traffic, it 

was observed that the through movement along Honoapiilani Highway in the 

northbound and southbound directions had queues extending beyond Front 

Street in the northbound direction and beyond Lahainaluna Road in the 

southbound direction.  The side street operated at LOS E or better during both 

peak hours of traffic.  See Figure 4 for the intersection lane configuration.  

 

 

Figure 4: Existing Lane Configuration at Shaw Street/Honoapiilani Highway 

 



 
 

15 

Dickenson Street/Honoapiilani Highway  

Similar to the intersection of Shaw Street/Honoapiilani Highway the 

northbound through movements along Honoapiilani Highway queue to beyond 

Aholo Road and to near Lahainaluna Road in the southbound direction.  The side 

street and left-turn movements on the major approaches experience delay of 

LOS E during both peak hours of traffic.  See Figure 5 for the intersection lane 

configuration. 

 

Figure 5: Existing Lane Configuration at Dickenson Street/Honoapiilani Highway 

Lahainaluna Road/Honoapiilani Highway  

During the AM peak hour of traffic, some of the intersection movements 

operate at LOS F3 and overcapacity conditions.  Although the analysis shows the 

northbound shared through/right-turn movements operating at LOS C or better, 

queues were observed to extend beyond Aholo Road during the AM peak hour of 

traffic.  The long delays experienced at this intersection are due to the fact that 

                                                 

3 The analysis was modified for the westbound approach to represent conditions observed during the AM peak hour of 

traffic.  
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Lahainaluna Road provides sole access to three (3) major schools and the 

residences in that area.  As a result, the Lahainaluna Road/Honoapiilani Highway 

intersection and Lahainaluna Road in general, experiences significant congestion 

during the AM peak hour of traffic.  The congestion was observed to occur within 

a 20 to 30-minute period during the AM peak hour of traffic which corresponds 

with parents dropping off children, causing the majority of the peak hour volume 

along Lahainaluna Road to be concentrated within that time period.  During this 

congested period, the southbound left-turn traffic was observed to queue as far 

back as Papalaua Street; the westbound approach along Lahainaluna Road was 

observed to queue back to Ikena Street, roughly 3,700 feet east of the 

intersection. 

During the (PM) peak hour of traffic, the southbound left-turn operates at 

LOS (F) and overcapacity conditions, the northbound left-turn at LOS (F) and the 

minor movement’s eastbound shared through/right-turn and westbound left-turn 

at LOS (F) and (E) respectively.  See Figure 6 for the intersection lane 

configuration. 

 

Figure 6: Existing Lane Configuration at Lahainaluna Road/Honoapiilani Highway 
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Papalaua Street/Honoapiilani Highway 

Overall, this intersection operates at LOS C(C) during both AM(PM) peak 

hours of traffic.  However, as mentioned previously, the southbound left-turn at 

Lahainaluna Road/Honoapiilani Highway queues back through Papalaua Street.  

The eastbound approach shared through and left-turn lane operates at LOS F(F) 

and overcapacity conditions during both peak hours of traffic.  The northbound 

AM(PM) left-turn and southbound (PM) left-turn operate at LOS E.  See Figure 7 

for the intersection lane configuration. 

 

Figure 7:  Existing Lane Configuration at Papalaua Street/Honoapiilani Highway 
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Hinau Street/Honoapiilani Highway 

This signalized “tee” intersection provides access to a 

residential/commercial area as well as the Lahaina Sugar Train’s southern 

terminus.  This intersection was observed to operate relatively smoothly during 

the AM(PM) peak hours of traffic.  The westbound minor approach operates at 

LOS E or better during both peak hours of traffic.  See Figure 8 for the 

intersection lane configuration. 

 

 

Figure 8: Existing Lane Configuration at Hinau Street/Honoapiilani Highway 
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Keawe Street/Honoapiilani Highway 

Volumes at this intersection were adjusted to reflect the increase in traffic, 

based upon the October 21, 2009 recount, associated with the continuing 

development of the Lahaina Gateway Mall (LGM). 

The major through movements along Honoapiilani Highway operate at 

LOS B or better during both peak hours of traffic while the left-turn movements 

operate at LOS E and F and overcapacity during the AM(PM) peak hours of 

traffic.  The minor street movements operate at LOS E or better during both peak 

hours of traffic.  See Figure 9 for the intersection lane configuration. 

Note: subsequent to field observations and data collection, a westbound 

left-turn lane was installed; this has been observed to improve operations for the 

westbound left-turn. 

 

 

Figure 9: Existing Lane Configuration at Keawe Street/Honoapiilani Highway 
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Mill Street/Lahainaluna Road 

The northbound approach to this unsignalized two-way stop-controlled 

“tee” intersection provides access to residences, Dickenson Street, and 

Lahainaluna Road.  Similar to the Kuhua Street/Lahainaluna Road intersection, 

the eastbound and westbound approaches were observed to be congested 

during the busiest 20 minutes of the AM peak. The northbound approach 

operates at LOS F during the AM peak hour of traffic.  The heavy northbound 

right-turn movement during the AM peak hour of traffic (106 vehicles) is most 

likely comprised of vehicles avoiding making a northbound right-turn at the 

Lahainaluna Road/Honoapiilani Highway intersection to bypass some of the 

congestion along Lahainaluna Road or vehicles coming from the gas station 

located on the northeast corner of the intersection.  See Figure 10 for the 

intersection lane configuration. 

 

 

Figure 10: Existing Lane Configuration at Mill Street/ Lahainaluna Road 
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Kuhua Street/Lahainaluna Road 

This intersection was observed to have congestion in the eastbound and 

westbound directions during the AM peak hour of traffic due to residents headed 

for work and parents dropping off their children at one of the three schools 

located towards the end of Lahainaluna Road.  During the busiest 20 minutes, it 

was observed that vehicles exiting Kuhua Street were able to execute the turn 

onto Lahainaluna Road; however once congestion began to dissipate, it became 

more difficult for vehicles to exit the side street as gaps in traffic were not long 

enough for vehicles to maneuver out.  Therefore, the southbound left-turn 

movement operates at LOS F and the southbound right-turn movement at LOS F 

and overcapacity conditions during the AM peak hour of traffic.  See Figure 11 for 

the intersection lane configuration. 

 

 

Figure 11: Existing Lane Configuration at Kuhua Street/Lahainaluna Road 
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Aki Street/Kuhua Street 

This intersection was observed to operate with minimal delay during the 

AM (PM) peak hours of traffic as a result of it’s the low volume.  See Figure 12 

for the intersection lane configuration.  

 

 

Figure 12: Existing Lane Configuration at Aki Street/Kuhua Street 
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Keawe Street/LGM West Driveway/Walgreens Driveway 

The striping for the southbound approach is atypical in that a double right-

turn movement is allowed, despite the absence of a traffic signal, channelized 

lane markings, and a right-turn signal.  In addition, the left-turn movement is not 

provided.  Similarly for the northbound approach no through lane is provided.  

Vehicles expectedly disobeyed these stripings, and treated the approaches as 

through/left-turn and right-turn lanes.  Therefore, modified striping will be 

recommended as base year improvements for all future-year discussions of this 

intersection. 

This intersection was observed to operate relatively smoothly during the 

AM(PM) peak hours of traffic.  Queuing on the westbound shared left-

turn/through movement at the intersection of Keawe Street/Honoapiilani Highway 

caused some delay on the northbound left-turn and southbound right-turn 

movements during the (PM) peak hour of traffic.  See Figure 13 for the 

intersection lane configuration.  

 

 

Figure 13: Existing Lane Configuration at Keawe Street/LGM West 

Driveway/Walgreens Driveway
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Keawe Street/LGM East Driveway/Hoonanea Access 

Similar to the previous intersection, the southbound and northbound 

approaches do not provide left-turn movements.  However, vehicles were 

observed disregarding the lack of striping for these movements.  Modified striping 

will be recommended as base year improvements for all future-year discussions 

of this intersection. 

This intersection was observed to operate relatively smoothly during the 

AM(PM) peak hours of traffic.  The majority of the trips entering the Lahaina 

Gateway Mall were observed to utilize the West Driveway since it is the closest 

access to Honoapiilani Highway.  See Figure 14 for the intersection lane 

configuration. 

 

 

Figure 14: Existing Lane Configuration at Keawe Street/LGM East 

Driveway/Hoonanea Access 

 



Table 1: Level of Service Summary, Existing Conditions

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Front Street & Honoapiilani Highway
EB LT/RT 18 0.13 C 40 0.45 E

NB LT 9 0.06 A 12 0.13 B
Aholo Street & Honoapiilani Highway

EB LT/TH/RT 76 0.02 F 37 0.15 E
WB LT/TH 27 0.21 D 33 0.12 D

WB RT 27 0.21 D 33 0.12 D
NB LT 9 0.01 A 12 0.04 B
SB LT 11 0.05 B 11 0.05 B

Shaw Street & Honoapiilani Highway
EB LT/TH 72 0.60 E 70 0.67 E

EB RT 61 0.02 E 55 0.10 E
WB LT/TH 62 0.18 E 57 0.31 E

WB RT 61 0.02 E 47 0.04 D
NB LT 3 0.13 A 23 0.54 C

NB TH/RT 7 0.64 A 10 0.66 B
SB LT 2 0.05 A 3 0.10 A

SB TH/RT 5 0.46 A 14 0.85 B
Overall or Max v/c 11 0.62 B 19 0.84 B

Dickenson Street & Honoapiilani Highway
EB LT/TH/RT 80 0.78 E 80 0.78 E
WB LT/TH/RT 64 0.61 E 64 0.61 E

NB LT 69 0.41 E 69 0.41 E
NB TH/RT 10 0.76 A 10 0.76 A

SB LT 68 0.47 E 68 0.47 E
SB TH/RT 3 0.30 A 3 0.30 A
Overall or Max v/c 15 0.75 B 15 0.75 B

Lahainaluna Road & Honoapiilani Highway
EB LT 47 0.41 D 44.3 0.43 D

EB TH/RT 84 0.89 F 84 0.91 F
WB LT 143 1.11 F* 59 0.73 E
WB TH 81 0.89 F 52 0.47 D
WB RT 398 1.73 F* 30 0.34 C
NB LT 80 0.39 E 85 0.59 F

NB TH/RT 31 0.77 C 20 0.60 C
SB LT 91 0.92 F 146 1.11 F*

SB TH/RT 7 0.34 A 5 0.63 A
Overall or Max v/c 123 1.04 F* 37 0.77 D

Existing 2008
PMAM

Note: * = Over-capcity Conditions



Table 1: Level of Service  Summary, Existing Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Existing 2008
PMAM

Papalaua Street & Honoapiilani Highway
EB LT/TH 221 1.30 F* 141 1.12 F*

EB RT 50 0.06 D 41 0.06 D
WB LT/TH/RT 51 0.12 D 44 0.35 D

NB LT 57 0.60 E 63 0.64 E
NB TH/RT 11 0.70 B 15 0.62 B

SB LT 51 0.12 D 62 0.13 E
SB TH/RT 15 0.46 B 10 0.76 B
Overall or Max v/c 35 0.81 C 28 0.85 C

Hinau Street & Honoapiilani Highway
WB LT 67 0.37 E 65 0.65 E
WB RT 63 0.02 E 54 0.08 D

NB TH/RT 3 0.61 A 8 0.67 A
SB LT 63 0.47 E 51 0.65 D
SB TH 2 0.36 A 12 0.55 B

Overall or Max v/c 5 0.59 A 15 0.67 B
Keawe Street & Honoapiilani Highway

EB LT/TH 61 0.32 E 52 0.50 D
EB RT 58 0.03 E 34 0.15 C

WB LT/TH 68 0.60 E 75 0.83 E
WB RT 58 0.04 E 40 0.43 D
NB LT 163 0.92 F 73 0.62 E
NB TH 3 0.51 A 6 0.59 A
NB RT 2 0.07 A 3 0.14 A
SB LT 116 0.81 F 162 1.08 F*

SB TH/RT 6 0.43 A 6 0.73 A
Overall or Max v/c 13 0.53 B 20 0.76 B

Mill Street & Lahainaluna Road
WB LT/TH 0 0.07 A 1 0.04 A
NB LT/RT 104 0.86 F 18 0.26 C

Kuhua Street & Lahainaluna Road
EB LT/TH 4 0.10 A 2 0.06 A

SB LT 503 0.92 F 27 0.08 D
SB RT 396 1.55 F* 12 0.06 B

Aki Street & Kuhua Street
WB LT/RT 9 0.09 A 9 0.03 A

Notes: 1) * = Over-capcity Conditions 2) NC = Intersection not counted.



Table 1: Level of Service  Summary, Existing Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Existing 2008
PMAM

Lahaina Gateway Mall West Driveway & Keawe Street
EB LT NC NC NC 7.9 0.11 A
WB LT NC NC NC 8 0.01 A
NB LT NC NC NC 30 0.40 D

NB TH/RT NC NC NC 12 0.05 B
SB LT/TH NC NC NC 17 0.06 C

SB RT NC NC NC 9 0.15 A
Lahaina Gateway Mall East Driveway & Keawe Street

NB LT/TH NC NC NC 11 0.01 B
NB RT NC NC NC 11 0.01 B

SB LT/TH NC NC NC 11 0.01 B
SB RT NC NC NC 9 0.05 A

Notes: 1) * = Over-capcity Conditions 2) NC = Intersection not counted.
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III. BASE YEAR 2020 PROJECTIONS AND ASSUMPTIONS 

An 80 percent increase in corridor traffic is projected to occur by the Year 2020; 

this was based upon projections from the Maui Travel Demand Forecasting Model 

(MTDFM), and supplemented by Trip Generation methodology when necessary.  Refer 

to Appendix C for further detail. 

A. Core Assumptions for Wainee Residential Community, Pioneer Mill Sites, 
and HHFDC Villages of Leialii 

It is likely that Wainee Residential Community and the HHFDC Villages of 

Leialii developments will require new collector roads with connectivity to 

Honoapiilani Highway to accommodate their respective traffic demands.  

However, these projects are at various stages of entitlement and therefore the 

exact number and locations of these connections are not as of yet known.  The 

following assumptions were made: 

Wainee Residential Community 

 Connections to Honoapiilani Highway via the extension of Dickenson Street, 

Shaw Street and Aholo Road 

 Connectivity within the development is also assumed 

Pioneer Mill Sites 1 and 2 

 Access provided via Papalaua Street (continued use as driveway), 

Lahainaluna Road (widened) across of Mill Street, and Kuhua Street. 

HHFDC Villages of Leialii 

 Accesses are provided via connection to Honoapiilani Highway at Leialii 

Parkway, Fleming Road, Kapunakea Street and Keawe Street between the 

LGM West Driveway and the LBP Driveway. 

 The Keawe Street access was assumed to be situated directly north of the 

northern terminus of the KSE.  
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B. Planned Roadway Improvements 

It was assumed that the roadway improvements described below will be 

completed by Base Year 2020. 

Lahaina Bypass Road 

According to the Final Supplemental Environmental Impact Statement 

(FEIS) for Honoapiilani Highway, Launiupoko to Honokowai, the Lahaina Bypass 

Road (LBR) is planned as a limited access highway between Launiupoko and 

Honokowai, generally parallel and to the east of Honoapiilani Highway on the 

slopes of the West Maui Mountains.  It is proposed to be built in phases, initially 

as a two-lane highway and will ultimately be widened to have four (4) lanes.  

Proposed connector roadways in Puukolii, Kaanapali, Wahikuli, Kapunakea, 

Lahaina, and Puamana will provide vehicular circulation between Honoapiilani 

Highway and the LBR.  As of this writing, Phases 1A and 1B1 were under 

construction.  Phase 1A is the segment of the LBR between Keawe Street and 

Lahainaluna Road began construction in April 2009.  Phase 1B1 will run between 

Hokiokio Place to the south and connect with Phase 1A at Lahainaluna Road.  

According to current plans, only Phase 1A and 1B1 are planned to be 

constructed and completed before year 2020.  

Impacts: 

The LBR will allow school traffic currently accessing the Princess 

Nahienaena Elementary, Lahaina Intermediate School and Lahainaluna 

High School via the southbound left-turn at the intersection of 

Lahainaluna Road/Honoapiilani Highway to instead access the LBR by 

making a southbound left-turn at the Keawe Street/Honoapiilani Highway 

intersection.  Other potential users of the LBR would be: 

 Trips traveling through Lahaina to areas beyond the access of 

the LBR 

 Lahaina Business Park workers and customers 

 Lahaina Gateway Mall workers and customers 

 Residents of the Hoonanea Development 

 Residents along Lahainaluna Road east of Honoapiilani 

Highway 
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 Parents dropping off students and headed south towards 

areas beyond the access of the LBR 

The LBR impact will result in a reduction of trips along 

Honoapiilani Highway and increase in trips on the southbound left-turn, 

westbound right-turn movements at the Keawe Street/Honoapiilani 

Highway intersection.  

Keawe Street Extension 

Keawe Street is planned to be extended eastward to intercept the 

planned LBR by the time Phase 1A is completed.  

Phase 1A, in concert with the Keawe Street Extension, will relieve 

congestion at the intersection of Lahainaluna Road and Honoapiilani Highway by 

allowing southbound vehicles along Honoapiilani Highway to turn left onto Keawe 

Street to eventually access the residential areas and schools along Lahainaluna 

Road.  Conversely, vehicles that normally make a westbound right-turn from 

Lahainaluna Road onto Honoapiilani Highway would have the option of 

accessing Honoapiilani Highway via Phase 1A and Keawe Street.  

With Phase 1B1, vehicles traveling northbound along Honoapiilani 

Highway will be able to access the LBR at its south connection with Honoapiilani 

Highway at the Hokiokio Place connection.  This would relieve some of the traffic 

along Honoapiilani Highway.  This will be beneficial to residents who need to 

access their homes via Lahainaluna Road and those going towards the business 

park.  

Impacts: 

Keawe Street will become the interim terminal connection to the 

LBR; as such, traffic will increase along it. 

Honoapiilani Highway Widening 

The HDOT recently widened Honoapiilani Highway from two lanes to four 

lanes between Lahainaluna Road and Aholo Road.  This widening project 

improved capacity in the northbound and southbound through direction within 

Lahaina.  Construction of the widening started in October 2009; the widening 

completed in January, 2011.  Note: the widening occurred after traffic counts 
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were taken for this Traffic Impact Analysis Report (TIAR), and is therefore not 

reflected in its existing conditions; therefore, the analysis at the intersections 

between Aholo Road and Lahainaluna Road is considered conservative. 

Impacts: 

The additional capacity provided along Honoapiilani Highway has 

improved through movement operation.  

C. Consideration of Roundabouts 

Along Honoapiilani Highway 

HDOT’s December, 2008 “Modern Roundabouts Policy Guideline” 

requires that the feasibility of roundabouts be studied at all proposed 

intersections.  However, it appears that the construction of roundabouts along 

Honoapiilani Highway would be infeasible because: 

 The traffic volumes are much heavier along Honoapiilani Highway 

than on intersecting side streets; therefore, the flow will not be 

balanced. 

 The ROW is limited. 

 At this time, the roundabout policy only allows the consideration of 

modern single-lane roundabouts.  RODEL analysis indicates that 

double-lane roundabouts would be required at the major 

intersections along Honoapiilani Highway due to heavy traffic 

volumes. 

 “Roundabouts: an Informational Guide” (2000) states that where 

major arterials intersect minor arterials or local roads, 

“roundabouts delay and deflect all traffic entering the intersection 

and could introduce excessive delay or speed inconsistencies to 

flow on the major arterial.” 

 If a roundabout were to be installed at one intersection along 

Honoapiilani Highway, roundabouts would have to replace traffic 
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signals at all other nearby intersections along Honoapiilani 

Highway due to queuing issues4.  

At Other Intersections 

A roundabout should be considered at the future Shaw Street 

Extension/KSE intersection as a means of calming traffic near the Lahaina 

Recreation Center and Lahaina Aquatic Center.  Refer to Section IV.  

Roundabouts were not analyzed at the other intersections due to: 

 Relatively light minor movement volume 

 Potential for queue spillback from neighboring intersections or 

parking lot operations, which could cause the entire roundabout to 

experience gridlock5. 

 Limited ROW. 

                                                 
4 If a queue from a neighboring intersection extends downstream into a roundabout, all movements within the roundabout 

will experience gridlock. In contrast, a traffic signal or stop control will continue to allow unaffected movements to flow. 

5 Refer to footnote 4. 
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IV. BASE YEAR 2020 ANALYSIS 

The following scenarios will be discussed in this section: 

1. Base Year 2020 (“Do-Nothing”) – improvements that are likely to occur 

are incorporated into the roadway network, though in general, no new 

recommendations are introduced. 

2. Base Year 2020 with Mitigative Measures – includes the maximum extent 

of feasible new improvements in lieu of the KSE. 

3. “Deferred Action” Alternative – considers the idea of constructing the 

Project at a later date when the demand is necessary. 

A summary of the findings of each of these scenarios is provided below. 

A. Summary of Findings for Base Year 2020 

Base Year 2020 

By year 2020, the network will continue to operate with long delays along 

Honoapiilani Highway.  The LBR is projected to reduce the through traffic volume 

along Honoapiilani Highway by approximately 20 percent.  The extent of this 

diversion, particularly in the southbound direction, will be limited by operations at 

the Keawe Street/Honoapiilani Highway intersection. 

Despite all of the roadway improvements assumed for Base Year 2020, 

many movements at intersections along Honoapiilani Highway will continue to 

experience LOS F and overcapacity conditions as a result of the projected 

increase in demand throughout the corridor. 

Base Year 2020 with Mitigative Measures 

Much of the congestion projected throughout the study area is a result of 

a lack of regional capacity, that which is currently served primarily by 

Honoapiilani Highway, and will ultimately be only somewhat relieved by Phases 

1A and 1B1 of the LBR.  

The continuing construction of the LBR further northward towards 

Kaanapali or Honokowai would allow for additional LBR connections, and 

therefore increase its accessibility; this would, in turn, further relieve congestion 

along Honoapiilani Highway.  However, due to the uncertainty of the timing for 
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requisite funding for these future phases, they were not included as possible 

mitigations for Base Year 2020. 

At the time of this writing, an Environmental Impact Statement (EIS) was 

underway for the widening of Honoapiilani Highway between Maalaea and 

Lahaina to four lanes.  As with the LBR’s future phases, the timing of the 

implementation of this improvement will depend on the availability of federal 

funding. 

On a more local level, mitigative measures are proposed at various 

locations, primarily to accommodate specific demands of future developments.  

The one exception would be along Keawe Street, which will serve as the de facto 

northern access to the LBR until it is extended further northward.  The result will 

be increased turning movement traffic demand to and from Honoapiilani 

Highway; this will require a southbound double left-turn, eastbound left-turn, 

eastbound through, westbound double right-turn, and westbound double left-turn 

at the Honoapiilani Highway/Keawe Street intersection. 

For the sake of continuity, all detailed discussions of the Mitigative 

Measures have been combined with those of Base Year 2020.  

Deferred Action 

As described above, the operating conditions will dictate that 

improvements will be sought as a means of alleviating congestion; therefore, 

deferred action is not considered a viable alternative.  No further discussion will 

for this scenario.  

B. Detailed Analysis for Base Year 2020 

Keawe Street Area (See Figures 17a and 18a) 

An approximate 187-percent increase in traffic is projected along Keawe 

Street as a result of: 

1. Its functioning as the terminal connection between the LBR and 

Honoapiilani Highway. 

2. Increased occupancy of LGM 

3. The continuing construction of Hoonanea 
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4. The construction of HHFDC Villages of Leialii 

This will strain operations at the Honoapiilani Highway/Keawe Street 

intersection, and necessitate as a minimum: 

 Southbound: double left-turn lanes 

 Westbound: dedicated left-turn lane, shared left-turn/through/right-

turn lane, and dedicated right-turn lane 

 Eastbound: dedicated left-turn lane and dedicated through lane 

This is the lane configuration that is shown in Figure 18a.  These 

improvements would likely require ROW acquisition along Honoapiilani Highway.  

While some ROW would be required as a result of the proposed westbound 

double right-turn, the physical impact to Keawe Street in general would be 

minimal.  In tandem with these improvements, split-phase traffic signal phasing 

and the removal of the southern east-west crosswalk is recommended. 

It is likely that during the PM peak hour of traffic, westbound queues could 

extend from Honoapiilani Highway to beyond the westernmost LGM driveway.  In 

general, traffic entering and exiting the LGM will experience difficulty due to the 

heavier traffic along Keawe Street.  

However, a traffic signal will not likely be warranted at the accesses6.  It is 

recommended that these intersections be reassessed subsequent to the 

construction of the LBR, Phases 1A and 1B1. 

Lahainaluna Road and Papalaua Street Area (See Figures 17b and 18b) 

Minor improvements were assumed at the intersection of Papalaua Street 

and Honoapiilani Highway due to existing ROW constraints and alignment 

issues.  The result was that both Honoapiilani Highway’s intersections with 

Lahainaluna Road and Papalaua Street would operate at overcapacity conditions 

overall.  Due to the increased traffic along Papalaua Street, accessibility to the 

existing driveways along the West Maui Center/Prudential/Pioneer Mill Site 

Driveway across of Papalaua Street will become difficult. Queuing along 

                                                 
6 Weekend count data was not taken as part of this study, and therefore, a full warrant analysis could not be performed. 
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Papalaua Street in the westbound direction headed towards Honoapiilani 

Highway will significantly increase.  

It is assumed that in conjunction with future development in this area, it 

would be possible for Lahainaluna Road to be widened and improved to 

accommodate existing as well as future demand. This could require modifying 

the shape, location, and accesses to the gas station on the northeast corner of 

the Honoapiilani Highway/Lahainaluna Road intersection.  It is recommended 

that the road be widened to five (5) lanes between Mill Street and Honoapiilani 

Highway and four (4) lanes between Mill Street and Kuhua Street as shown in 

Figure 18b.  

South of Dickenson Street (See Figures 17c and 18c) 

Despite the widening of Honoapiilani Highway between Aholo Road and 

Shaw Street, a bottleneck will still occur at the Honoapiilani Highway’s 

intersections with Lahainaluna Road and Papalaua Street.  Therefore, 

northbound traffic along Honoapiilani Highway will likely experience long queues 

that could affect operations at Dickenson Street, Shaw Street, Aholo Road, and 

Front Street during the AM(PM) peak hours of traffic. 

An approximate 50 percent increase in traffic is projected for the 

southbound traffic along Honoapiilani Highway7.  As a result, it is likely that 

bottlenecks will begin to occur south of Aholo Road, where the highway narrows 

to two (2) lanes, and where it intersects Hokiokio Place, which will serve as the 

southern terminus of the LBR.  Mitigation would involve widening Honoapiilani 

Highway to four (4) lanes between Maalaea and Aholo Road.  However, the 

timing of this improvement would depend upon the availability of federal funding. 

See below for a discussion of Base Year 2020 conditions at the individual 

intersections.  See Figures 17a, 17b and 17c for Base Year 2020 intersection 

lane configuration, volumes and level of service.  See Figures 18a, 18b and 18c 

for Base Year with mitigative measures lane configuration, volumes and level of 

                                                 
7 As mentioned earlier, the disproportionally high growth in the southbound direction is due to the difficulty in making the 

left-turn onto Keawe Street to access the LBR. 



 
 

39 

service.  See Table 2 for the existing, Base Year 2020 and Base Year 2020 with 

mitigation LOS summary.   

C. Summary of Mitigative Measures for Base Year 2020 

Note: Mitgative measures are intended to address baseline future conditions 

without the Project, and are therefore not associated with the Project.  

Honoapiilani Highway/Keawe Street 

Southbound Approach:  widen to provide two (2) left-turn lanes; this will likely 

require ROW acquisition. 

Eastbound Approach:  widen to provide dedicated left-turn and through lane.  

This will require ROW acquisition. 

Westbound Approach:  re-stripe to provide a dedicated left-turn lane, a shared 

left-turn/through/right-turn lane, and dedicated right-turn lane.  

 This will require the construction of a larger-radius channelized island at 

the northeast corner, which will require ROW Acquisition. 

 Because of the shared-use lanes, split-phase traffic signal phasing is 

recommended. 

Crosswalk:  remove eastbound crosswalk (south side) to improve the operational 

efficiency of the traffic signal. 

Keawe Street/LGM West Driveway/Walgreens Driveway 

Southbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Northbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Traffic Signal Warrant:  Not met based upon AM and PM count data.  It is 

recommended that this intersection be reassessed subsequent to the completion 

of the LBR, Phases 1A and 1B1. 
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Keawe Street/LGM East Driveway/Hoonanea Driveway 

Southbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Traffic Signal Warrant:  Not met based upon AM and PM count data.  It is 

recommended that this intersection be reassessed subsequent to the completion 

of the LBR, Phases 1A and 1B1. 

Lahainaluna Road/Mill Street 

Eastbound Approach: Widen to provide a left-turn lane and a shared 

through/right-turn lane. This will require ROW acquisition. 

Westbound Approach:  Widen to provide a dedicated left-turn lane, a through 

lane, and a shared through/right-turn lane. This will require ROW acquisition. 

Northbound Approach:  Stripe the approach with a shared left-turn/through/right-

turn lane. 

Southbound Approach: Provide a shared through/left-turn and a right-turn lane. 

Traffic Signal Warrant:  Not likely met. 

Lahainaluna Road/Kuhua Street 

Eastbound Approach:  Widen to provide a dedicated left-turn lane. This will 

require ROW acquisition. 

Traffic Signal Warrant:  Not met. 

Honoapiilani Highway/Lahainaluna Road 

Westbound Approach:  Lengthen left-turn and right-turn lane storage length; 

provide two receiving lanes in the eastbound direction.  This will require ROW 

acquisition. 

Honoapiilani Highway/Papalaua Street 

Southbound Approach: Lengthen the left-turn lane.  

Eastbound Approach: Restripe to provide dedicated left-turn lane and shared 

through/right-turn lane. 
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Table 2: Level of Service Summary, Exisitng, Base Year 2020 and Base year 2020 with Mitigations

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Front Street & Honoapiilani Highway
EB LT/RT 18 0.13 C 40 0.45 E 44 0.38 E 348 1.40 F* 44 0.38 E 348 1.40 F*

NB LT 9 0.06 A 12 0.13 B 11 0.10 B 18 0.25 C 11 0.10 B 18 0.25 C
Aholo Street & Honoapiilani Highway

EB LT/TH/RT 76 0.02 F 37 0.15 E 258 0.60 F Err 6.73 F* 258 0.60 F Err 6.73 F*
WB LT/TH 27 0.21 D 33 0.12 D 625 1.63 F* Err 16.92 F* 625 1.63 F* Err 16.92 F*

WB RT 27 0.21 D 33 0.12 D 33 0.53 D 35 0.42 D 33 0.53 D 35 0.42 D
NB LT 9 0.01 A 12 0.04 B 10 0.02 B 15 0.07 C 10 0.02 B 15 0.07 C
SB LT 11 0.05 B 11 0.05 B 11 0.09 B 13 0.20 B 11 0.09 B 13 0.20 B

Shaw Street & Honoapiilani Highway
EB LT/TH 72 0.60 E 70 0.67 E 50 0.62 D 98 0.96 F 50 0.62 D 99 0.96 F

EB RT 61 0.02 E 55 0.10 E 39 0.02 D 44 0.19 D 39 0.02 D 44 0.19 D
WB LT/TH 62 0.18 E 57 0.31 E 62 0.80 E 102 0.95 F 62 0.80 E 105 0.96 F

WB RT 61 0.02 E 47 0.04 D 42 0.32 D 46 0.34 D 42 0.31 D 46 0.35 D
NB LT 3 0.13 A 23 0.54 C 7 0.22 A 27 0.65 C 7 0.22 A 28 0.65 C

NB TH/RT 7 0.64 A 10 0.66 B 13 0.55 B 14 0.53 B 13 0.55 B 14 0.53 B
SB LT 2 0.05 A 3 0.10 A 5 0.35 A 32 0.88 C 5 0.35 A 28 0.88 C

SB TH/RT 5 0.46 A 14 0.85 B 7 0.43 A 6 0.76 A 6 0.43 A 5 0.76 A
Overall or Max v/c 11 0.62 B 19 0.84 B 18 0.62 B 24 0.88 C 17 0.62 B 24 0.88 C

Dickenson Street & Honoapiilani Highway
EB LT/TH/RT 80 0.78 E 80 0.78 E 105 0.95 F 116 1.00 F* 105 0.95 F 97 0.95 F
WB LT/TH/RT 64 0.61 E 64 0.61 E 57 0.75 E 53 0.49 D 60 0.75 E 51 0.46 D

NB LT 69 0.41 E 69 0.41 E 78 0.53 E 173 0.90 F 80 0.53 E 166 0.90 F
NB TH/RT 10 0.76 A 10 0.76 A 8 0.67 A 27 0.64 C 9 0.68 A 29 0.65 C

SB LT 68 0.47 E 68 0.47 E 60 0.67 E 91 0.83 F 77 0.63 E 85 0.80 F
SB TH/RT 3 0.30 A 3 0.30 A 6 0.48 A 4 0.82 A 4 0.48 A 4 0.84 A

Overall or Max v/c 15 0.75 B 15 0.75 B 17 0.72 B 26 0.85 C 17 0.72 B 25 0.84 C
Lahainaluna Road & Honoapiilani Highway

EB LT 47 0.41 D 44.3 0.43 D 35 0.34 C 63 0.75 E 36 0.39 D 56 0.71 E
EB TH/RT 84 0.89 F 84 0.91 F 44 0.68 D 106 1.00 F* 47 0.70 D 106 1.00 F*

WB LT 143 1.11 F* 59 0.73 E 33 0.63 C 94 0.88 F 44 0.73 D 73 0.81 E
WB TH 81 0.89 F 52 0.47 D 38 0.57 D 50 0.44 D 42 0.62 D 51 0.45 D
WB RT 398 1.73 F* 30 0.34 C 120 1.12 F* 47 0.21 D 56 0.94 E 49 0.27 D
NB LT 80 0.39 E 85 0.59 F 78 0.50 E 118 0.86 F 62 0.50 E 89 0.76 F

NB TH/RT 31 0.77 C 20 0.60 C 65 1.06 E* 25 0.90 C 51 1.02 D* 30 0.89 C
SB LT 91 0.92 F 146 1.11 F* 133 1.01 F* 75 0.86 E 87 0.92 F 48 0.90 D

SB TH/RT 7 0.34 A 5 0.63 A 6 0.64 A 9 0.96 A 16 0.60 B 44 0.98 D
Overall or Max v/c 123 1.04 F* 37 0.77 D 56 1.07 E* 33 0.98 C 43 1.00 D* 47 0.98 D

Modified From Exisitng:
WB RT channelized

Two receiving lanes on the westbound approach

PM
Existing 2008 Base Year 2020 Base Year 2020 with Mitigations

AM PM AM PM AM

Note: * = Over-capacity Conditions



Table 2: Level of Service Summary, Exisitng, Base Year 2020 and Base year 2020 with Mitigations Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

PM
Existing 2008 Base Year 2020 Base Year 2020 with Mitigations

AM PM AM PM AM

Papalaua Street & Honoapiilani Highway

EB LT 114.4 1.05 F* 381.9 1.70 F*
EB LT/TH 221 1.30 F* 141 1.12 F* 115 1.07 F* 641 2.28 F*
EB TH/RT 37 0.27 D 35 0.32 C

EB RT 50 0.06 D 41 0.06 D 21 0.09 C 28 0.15 C
WB LT/TH/RT 51 0.12 D 44 0.35 D 36 0.51 D 1642 4.51 F* 39 0.45 D 313 1.57 F*

NB LT 57 0.60 E 63 0.64 E 49 0.59 D 90 0.85 F 44 0.61 D 204 1.21 F*
NB TH/RT 11 0.70 B 15 0.62 B 100 1.14 F* 163 1.28 F* 67 1.05 E* 219 1.35 F*

SB LT 51 0.12 D 62 0.13 E 57 0.62 E 172 1.24 F* 55 0.62 D 216 1.34 F*
SB TH/RT 15 0.46 B 10 0.76 B 18 0.77 B 94 1.13 F* 22 0.71 C 110 1.18 F*

Overall or Max v/c 35 0.81 C 28 0.85 C 66 1.04 E* 347 2.35 F* 51 0.98 D 191 1.48 F*
Hinau Street & Honoapiilani Highway

WB LT 67 0.37 E 65 0.65 E 56 0.40 E 68 0.68 E 56 0.40 E 68 0.68 E
WB RT 63 0.02 E 54 0.08 D 46 0.26 D 46 0.36 D 46 0.25 D 44 0.34 D

NB TH/RT 3 0.61 A 8 0.67 A 3 0.74 A 11 0.95 B 20 0.75 B 46 0.96 D
SB LT 63 0.47 E 51 0.65 D 58 0.73 E 78 0.97 E 52 0.65 D 47 0.85 D
SB TH 2 0.36 A 12 0.55 B 5 0.52 A 8 0.87 A 6 0.52 A 21 0.87 C
Overall or Max v/c 5 0.59 A 15 0.67 B 6 0.72 A 14 0.92 B 15 0.72 B 35 0.94 C

Keawe Street & Honoapiilani Highway

EB LT 54 0.29 D 62 0.50 E
EB TH 57 0.45 E 66 0.58 E

EB LT/TH 61 0.32 E 52 0.50 D 228 1.21 F* 452 1.78 F*
EB RT 58 0.03 E 34 0.15 C 51 0.08 D 62 0.45 E 53 0.04 D 59 0.16 E
WB LT 39 0.36 D 61 0.75 E 45 0.46 D 59 0.72 E
WB TH 37 0.11 D 47 0.16 D

WB LT/TH 68 0.60 E 75 0.83 E
WB LT/TH/RT 61 0.76 E 162 1.17 F*

WB RT 58 0.04 E 40 0.43 D 31 0.75 C 119 1.14 F* 43 0.21 D 55 0.61 D
NB LT 163 0.92 F 73 0.62 E 93 0.76 F 419 1.73 F* 263 1.23 F* 437 1.73 F*
NB TH 3 0.51 A 6 0.59 A 192 1.37 F* 248 1.47 F* 25 0.97 C 135 1.24 F*
NB RT 2 0.07 A 3 0.14 A 15 0.23 B 28 0.39 C 4 0.18 A 9 0.34 A
SB LT 116 0.81 F 162 1.08 F* 411 1.78 F* 435 1.82 F* 673 2.35 F* 500 1.95 F*

SB TH/RT 6 0.43 A 6 0.73 A 28 0.82 C 113 1.17 F* 21 0.74 C 147 1.25 F*
Overall or Max v/c 13 0.53 B 20 0.76 B 137 1.30 F* 192 1.52 F* 107 1.01 F* 165 1.21 F*

Modified From Exisitng:
WB: LT, TH and RT

Modified From Exisitng:
SB: Double LT, TH and TH/RT

EB: LT, TH and RT
 WB: LT, LT/TH/RT and RT

Modified From Exisitng:
EB: LT and TH/RT

Note: * = Over-capacity Conditions



Table 2: Level of Service Summary, Exisitng, Base Year 2020 and Base year 2020 with Mitigations Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

PM
Existing 2008 Base Year 2020 Base Year 2020 with Mitigations

AM PM AM PM AM

Mill Street & Lahainaluna Road & Pioneer Mill site 1 Access

EB LT 13 0.04 B 10 0.06 B
WB LT 9 0.06 A 9 0.05 A

WB LT/TH 0 0.07 A 1 0.04 A
WB LT/TH/RT 4 0.06 A 1 0.05 A

NB LT/RT 104 0.86 F 18 0.26 C
NB LT/TH/RT 95 0.86 F 28 0.40 D 34 0.53 D 46 0.56 E

SB LT/TH 295 0.52 F 46 0.24 E 430 0.68 F 277 0.82 F
SB RT 29 0.07 D 12 0.17 B 15 0.03 C 13 0.19 B

Kuhua Street & Lahainaluna Road

EB LT 11 0.09 B 10 0.21 A
EB LT/TH 4 0.10 A 2 0.06 A 3 0.09 A 4 0.18 A

SB LT 503 0.92 F 27 0.08 D 53 0.27 F 53 0.45 F 50 0.25 E 76 0.56 F
SB RT 396 1.55 F* 12 0.06 B 28 0.51 D 12 0.21 B 28 0.51 D 15 0.27 C

Aki Street & Kuhua Street

EB LT 9 0.03 B 14 0.13 B 10 0.03 B 13 0.13 B
EB TH/RT 10 0.02 A 10 0.06 A 10 0.02 A 13 0.13 B
WB LT/RT 9 0.09 A 9 0.03 A

WB LT/TH/RT 11 0.13 B 14 0.09 B 11 0.13 B 14 0.07 B
NB LT/TH/RT 2 0.01 A 2 0.03 A 2 0.01 A 2 0.03 A
SB LT/TH/RT 0 0.00 A 0 0.00 A 0 0.00 A 0 0.00 A

Lahaina Gateway Mall West Driveway & Keawe Street

EB LT 8 0.07 A 7.9 0.11 A 9 0.06 A 11 0.20 B 9 0.06 A 11 0.20 B
WB LT 0 0.00 0 8 0.01 A 9 0.01 A 10 0.03 A 9 0.01 A 10 0.03 A
NB LT 0 0.00 A 30 0.40 D 44 0.19 E Err 6.20 F* 44 0.19 E Err 6.20 F*

NB TH/RT 0 0.00 A 12 0.05 B 27 0.06 D 91 0.40 F 27 0.06 D 91 0.40 F
SB LT/TH 13 0.02 B 17 0.06 C 41 0.10 E 237 0.81 F 41 0.10 E 237 0.81 F

SB RT 9 0.07 A 9 0.15 A 11 0.05 B 14 0.28 B 11 0.05 B 14 0.28 B
Lahaina Gateway Mall East Driveway & Keawe Street

EB LT 0 0.00 0 7.6 0.03 A 9 0.03 A 10 0.11 B 9 0.03 A 10 0.11 B
WB LT 0 0.00 0 0 0.00 0 9 0.01 A 9 0.01 A 9 0.01 A 9 0.01 A

NB LT/TH 0 0.00 A 11 0.01 B 36 0.25 E 79 0.41 F 36 0.25 E 79 0.41 F
NB RT 0 0.00 A 11 0.01 B 11 0.02 B 11 0.01 B 11 0.02 B 11 0.01 B

SB LT/TH 0 0.00 A 11 0.01 B 29 0.03 D 50 0.12 E 29 0.03 D 50 0.12 E
SB RT 0 0.00 A 9 0.05 A 11 0.03 B 13 0.17 B 11 0.03 B 13 0.17 B

Modified From Exisitng:
SB: LT/TH and RT

Modified From Exisitng:
NB & SB: LT/TH and RT

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

EB: LT and TH/RT

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

EB: LT and TH/RT

Modified From Exisitng:
EB: LT and TH

Modified From Exisitng:
NB: shared LT/TH/RT

 SB: LT/TH and RT
WB: LT and TH/RT

Note: * = Over-capacity Conditions



Table 2: Level of Service Summary, Exisitng, Base Year 2020 and Base year 2020 with Mitigations Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

PM
Existing 2008 Base Year 2020 Base Year 2020 with Mitigations

AM PM AM PM AM

HHFDC Access & Keawe Street

EB LT 9 0.07 A 10 0.12 B 9 0.07 A 10 0.12 B
EB TH 0 0.19 0 0 0.17 0 0 0.19 0 0 0.17 0

WB TH/RT 0 0.15 0 0 0.23 0 0 0.15 0 0 0.23 0
SB LT 51 0.65 F 70 0.64 F 51 0.65 F 70 0.64 F
SB RT 11 0.14 B 12 0.12 B 11 0.14 B 12 0.12 B

Pioneer Mill site 2 Access & Keone Street & Kuhua Street

EB LT/TH 9 0.04 A 10 0.21 A 10 0.01 B 11 0.01 B
EB RT 9 0.04 A 10 0.21 A 9 0.04 A 9 0.21 A

WB LT/TH/RT 10 0.09 B 13 0.06 B 11 0.09 B 14 0.06 B
NB LT/TH/RT 4 0.02 A 4 0.06 A 4 0.02 A 4 0.06 A
SB LT/TH/RT 1 0.00 A 1 0.00 A 1 0.00 A 1 0.00 A

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

EB: LT and TH/RT

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

EB: LT and TH/RT

New Intersection::
SB: LT and RT with SB LT acceleration lane

EB: LT and TH
WB: TH and TH/RT

New Intersection::
SB: LT and RT with SB LT acceleration lane

EB: LT and TH
WB: TH and TH/RT

Note: * = Over-capacity Conditions
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V. YEAR 2020 WITH PROJECT 

As mentioned in the introduction, the KSE will provide a new north-south two-

lane roadway with median turning lanes at its intersections.  Whereas the LBR will 

improve regional mobility, the KSE will provide more localized access for circulation 

within the Lahaina community, while also improving accessibility for pedestrians and 

bicyclists.   

Direct pedestrian and vehicular connections between the KSE and Lahaina Town 

will occur via the Papalaua Street Extension – an easterly extension of Papalaua Street 

from its existing terminus at Honoapiilani Highway, between Pioneer Mill Sites 1 and 2, 

and ultimately connecting to the KSE across of Aki Street.  Papalaua Street was 

identified based upon early community meetings as the ideal connection point due to its 

existing provision of wide sidewalks on the makai side of Honoapiilani Highway headed 

towards Lahaina Town.  

The primary effects of the KSE will be: 

1. Improvement in north-south corridor capacity between Keawe Street and 

Front Street.  

2. Provision of local access for Lahaina residents, employees, and patrons 

originating from/destined for Lahaina areas mauka of Honoapiilani 

Highway.  

3. Improvement of pedestrian and bicycle accessibility, connectivity, and 

safety through the provision of a walking path between residences and 

the commercial and the park areas. 

4. Provision of a new mauka-makai pedestrian connection via the Papalaua 

Street Extension 

5. Reduction in the number of turning movements onto and off of 

Honoapiilani Highway.  

In each of the four alternative routes that will be discussed, the KSE will generally 

run north-south, east of and parallel to Honoapiilani Highway between Keawe Street and 

Front Street.  While its northern terminus will be at Keawe Street across the assumed 
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HHFDC access, its southern terminus will be either Aholo Road or Front Street.  See 

below for descriptions of the alternatives: 

Alternative 1 – Front Street Terminus 

The KSE begins as a new eastern approach to the Honoapiilani Highway/Front 

Street (southern) intersection, and continues northward around the Lahaina Recreation 

Center; it intersects with Lahainaluna Road west of the Existing MECO power 

substation, deflects eastward, and continues along the existing Kuhua Street, and finally 

terminates at its intersection with Keawe Street across of the future access to the 

proposed HHFDC Villages of Leialii. 

Alternative 2 – Aholo Road Terminus 

Alternative 2 is identical to Alternative 1, but with the southernmost terminus at 

Aholo Road instead of Front Street.  

Alternative 3 – Mill Street Alignment 

This alignment would be identical to that of Alternatives 1 and 2, but with the KSE 

shifted westward to follow the existing cane haul alignment of Mill Street.  This alignment 

would bifurcate the existing Lahaina Recreation Center, crossing between the two (2) 

parking areas for the east and west baseball fields and recreation areas. 

Alternative 4 – Frontage Road Alignment 

This alignment would be identical to Alternative 1 or 2, but with the KSE shifted 

slightly westward in the vicinity of the Pioneer Mill site to maintain the existing Kuhua 

Street as a parallel frontage road (hereinafter referred to as “Old Kuhua Street”).  Old 

Kuhua Street is assumed to retain its existing physical characteristics, while receiving 

access to the KSE via an extension of Aki Street; it will become a dead end at 

Lahainaluna Road.  

The following discussions will concentrate on overall operations and differences 

between the alternatives and Base Year 2020 with mitigation scenario.  Refer to 

Figure 19 for a depiction of the four (4) alignments. 

Note that all the alternatives studied require ROW acquisition to construct the 

KSE. 
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A. Year 2020 with Alternative 1 Analysis 

1. Assignment of Traffic 

Equilibrium8 would dictate that approximately 22 percent of 

vehicles would use the KSE.  As can be seen in Figure 20 below, the 

combination of the LBR and the KSE would reduce the burden of 

Honoapiilani Highway to 62 percent of corridor traffic – a marked 

decrease over Base Year 2020. 

However, ultimately the traffic would recombine onto Honoapiilani 

Highway at Keawe Street to the north, and Front Street and Hokiokio 

Street to the south.  See Figures 21 and 22 for spatial distributions of 

corridor traffic. 

 

 

Figure 20: Distribution of Corridor Traffic 

 

                                                 
8 Concept that drivers will ”even out” congestion among competing routes.  
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Figure 21: AM Spatial Distribution of Traffic 

 

 

Figure 22: PM Spatial Distribution of Traffic 
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2. Summary of Findings 

The regional capacity issues described in Section IV will continue, 

and ultimately have the same solutions: 

a. Widen Honoapiilani Highway to four (4) lanes between 

Maalaea and Aholo Road 

b. Extend the Lahaina Bypass Road further north to at least 

the proposed Kaanapali Connector Road. 

In lieu of these two (2) improvements, traffic will continue to be 

constrained by bottlenecks in the northbound and southbound direction, 

assuming that all of the developments in our projections are built as 

assumed in this report.  

Regional issues notwithstanding9, the KSE will significantly 

improve the volume-to-capacity (v/c) ratios and delay along Honoapiilani 

Highway through the Lahaina Area.  See Figures 23 through 26 below. 

                                                 
9 It is likely that the queues emanating from the anticipated bottlenecks will restrict the flow of traffic at most of the 

intersections along Honoapiilani Highway to a greater extent than shown in the analysis, with the exception of the 

Honoapiilani Highway/Keawe Street intersection. 
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Figure 23: V/C Ratio Comparison at Intersections Along Honoapiilani Highway  

During the AM Peak Hour of Traffic. 
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Figure 24: V/C Ratio Comparison at Intersections Along Honoapiilani Highway  

During the PM Peak Hour of Traffic. 
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Figure 25: Delay Comparison at Intersections Along Honoapiilani Highway  

During the AM Peak Hour of Traffic. 
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Figure 26: Delay Comparison at Intersections along Honoapiilani Highway  

During the PM Peak Hour of Traffic. 

 

3. Detailed Intersection Analysis 

Keawe Street Area (See Figure 28a) 

Traffic along Keawe Street is anticipated to increase by 3.7 

percent; this can be attributed to the fact that at the Keawe 

Street/Honoapiilani Highway intersection: 

 Westbound approach: while left-turn traffic decreases, right-

turn traffic increases, and conversely

 While the southbound left-turn traffic increases, the 

northbound right-turn traffic decreases.

In essence, local traffic will be able to directly access the KSE 

instead of using Honoapiilani Highway when traveling- to and from the 

south. 
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Ultimately, conditions along Keawe Street will resemble those of 

Base Year 2020, with the exception that the Keawe Street/KSE 

intersection will likely warrant a signal; the resulting signalized 

intersection would operate at LOS B(B) during the AM(PM) peak hours of 

traffic.  The traffic signal should be designed to ensure that its queues do 

not obstruct the path of the Lahaina Sugar Train. 

Lahainaluna Road and Papalaua Street Area (See Figure 28b) 

The construction of the KSE will significantly alter the flow of traffic 

through and accessibility to this area.  The KSE must be aligned and 

deflected to avoid the existing MECO Power Substation along 

Lahainaluna Road, while maintaining the maximum feasible distance from 

Honoapiilani Highway to maintain queue stacking distance; it is therefore 

recommended that the KSE-A1 intersect Lahainaluna Road immediately 

west of the MECO Power Substation.  

As a result, the existing Kuhua Street/Lahainaluna Road 

intersection would have to be relocated approximately 120 feet makai of 

its current location and then be transitioned back to its existing alignment 

(ROW will need to be acquired from the Pioneer Mill Site 1) joining Kuhua 

Street and KSE into a single intersection; the projected volume at this 

intersection would most likely warrant a traffic signal.  A roundabout is not 

feasible here due to its proximity to the signalized Honoapiilani 

Highway/Lahainaluna Road intersection.  

The Papalaua Street Extension will serve the following purposes: 

1. Relieve congestion at the Lahainaluna Road/Honoapiilani 

Highway intersection 

2. Provide vehicular, bicycle, and pedestrian connectivity 

between the KSE, Honoapiilani Highway, and Lahaina 

Town. 

At the intersection of Papalaua Street and Honoapiilani Highway, 

it is recommended that the Papalaua Street provide dedicated left-turn, 
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through, and right-turn lanes in the westbound direction, while providing 

two eastbound receiving lanes.  Accomplishing this will require: 

1. Reconfiguration of the Prudential site ROW, 

2. Utilizing the existing access easement along the West Maui 

Center’s property, and 

3. Reconfiguration and consolidation of the driveways for the West 

Maui Center and the Prudential site; this is recommended due to 

the increased volume, proximity to Honoapiilani Highway, and 

potential for queue spillback onto Honoapiilani Highway. 

Without these improvements, the congestion that currently exists 

in this area will be exacerbated, and Honoapiilani Highway’s intersections 

with Lahainaluna Road and Papalaua Street will operate at overcapacity 

conditions. Refer to Table 3 for a comparison of operations with and 

without the proposed improvements. 

Kamamalu Street’s existing access to Kuhua Street should be 

restricted to emergency vehicles only to maintain the flow of traffic along 

the KSE.  At the KSE’s intersections with Papalaua Street/Aki Street and 

Keone Street, a signal will likely not be warranted.  However, the traffic 

should be restudied after the Pioneer Mill Sites 1 and 2 are developed to 

reassess whether or not a signal is warranted. 

  



Table 3: Level of Service Summary Year 2020 with KSE at the intersection of Honoapiilani Highway with Lahainaluna Road and Papalaua Street with and without the 

Papalaua Street Extension

HCM
Delay
(sec)

v/c 
Ratio LOS

HCM
Delay
(sec)

v/c 
Ratio LOS

HCM
Delay
(sec)

v/c 
Ratio LOS

HCM
Delay
(sec)

v/c 
Ratio LOS

Lahainaluna Road/Honoapiilani Highway
58 0.52 E 73 0.69 E 39 0.30 D 46 0.43 D
69 0.89 E 161 1.17 F* 63 0.85 E 87 0.92 F
171 1.12 F* 157 1.09 F* 74 0.85 E 69 0.70 E
62 0.91 E 99 0.95 F 57 0.77 E 66 0.59 E
12 0.46 B 26 0.59 C 23 0.39 C 36 0.37 D
59 0.50 E 80 0.63 E 68 0.50 E 79 0.63 E
37 0.92 D 48 0.95 D 24 0.80 C 21 0.66 C
195 1.20 F* 248 1.47 F* 86 0.79 F 79 0.88 E
13 0.53 B 39 0.83 D 12 0.50 B 9 0.74 A
53 0.96 D 91 1.23 F* 33 0.80 C 32 0.79 C

Papalaua Street/Honoapiilani Highway

60 0.82 E 61 0.85 E

75 0.91 E 104 1.00 F 48 0.52 D 65 0.79 E

35 0.23 D 44 0.37 D

46 0.18 D 51 0.55 D

50 0.20 D 68 0.69 E

28 0.19 C 43 0.34 D

52 0.11 D 59 0.18 E

64 0.61 E 91 0.85 F 66 0.61 E 86 0.78 F

13 0.80 B 34 0.71 C 8 0.72 A 37 0.93 D

66 0.14 E 54 0.23 D 63 0.58 E 75 0.97 E

18 0.67 B 43 1.02 D* 10 0.57 A 27 0.91 C

23 0.83 C 45 1.01 D* 21 0.72 C 43 0.88 D

SB LT

SB TH/RT

Overall

WB TH

WB LT/TH/RT

WB RT

NB LT

NB TH/RT

WB LT

WB TH

WB RT

NB LT

NB TH

SB LT

SB TH/RT

Overall

EB LT

EB LT/TH

EB TH/RT

EB RT

EB LT

EB TH/RT

WB LT

Year 2020 with Kuhua Street Extension and
without Papalaua Extension

Modified From Existing:
EB: LT and TH/RT

WB: LT, TH and RT

Year 2020 with Kuhua Street Extension  and 
Papalaua Street Extension

AM PM AM PM

Note: * = Over‐capacity Conditions
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Parking Along the KSE 

Currently, vehicles park on both sides of the 20-foot wide Kuhua 

Street, which fails to provide sidewalks or landscape buffers between its 

houses and the road.  The KSE, Alternative 1 (KSE-A1) would: 

 Widen the existing Kuhua Street to 34 feet – two (2) lanes 

with a median left-turn lane,

 Provide a landscape-buffered (from the roadway) 10-foot 

shared bicycle and pedestrian pathway,

 While disallowing or significantly reducing parallel roadside 

parking, the KSE would also:

o Provide a community parking area near 

Lahainaluna Road (see “New Parking Lot” on 

Figure 28b).  It is recommended that the parking lot 

be one-way with its entrance along Kuhua Street 

and its exit as a right-turn only onto Lahainaluna 

Road.

o Provide a buffer between the KSE and existing 

properties that front it,

o Increase the houses’ effective driveway lengths by 

15 feet, thereby allowing for two (2) additional cars 

(side-by-side) to be parked within them, and

o Provide a refuge lane along the east side of the 

roadway as shown in Figure 27.

See Figure 27 below for a conceptual depiction of the proposed 

section along the existing Kuhua Street, which was developed with and 

approved by the Maui County Department of Public Works and 

Engineering Division in 2009. 
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Figure 27: Kuhua Street Extension Section 

Dickenson Street and Further South (See Figures 28c and 28d) 

The KSE-A1 was conceived developed in response to community 

concerns regarding increased traffic that would be routed through the 

Honoapiilani Highway/Aholo Road intersection if it were signalized.  

Therefore, in KSE-A1, the Honoapiilani Highway/Aholo Road 

intersection would remain unsignalized, and would also be restricted to 

right-turn in/out at its Aholo Road approaches; the terminal KSE access to 

Honoapiilani Highway would be provided at a new approach to the 

intersection of Honoapiilani Highway and Front Street (further south).  

Consequently, the Front Street intersection would most likely warrant a 

traffic signal. 

Due to the heavy demand at the KSE’s southern terminus, it is 

recommended that westbound double left-turn lanes be provided at the 

Honoapiilani Highway/Front Street intersection.  This would require 

Honoapiilani Highway to be widened to four (4) lanes further south of the 

Honoapiilani Highway/Front Street intersection. 

A roundabout could be recommended10 at the Shaw Street 

Extension/KSE intersection for both operational and traffic calming 

purposes, as the intersection resides near the border of the Lahaina 

Aquatic Center and the Lahaina Recreation Park.  

                                                 
10 Recommendation of a roundabout at this location hinges on the assumptions made in this report relative to the Wainee 

Development and location of the intersection. . 
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4. Summary of Recommended Improvements for Alternative 1 

KSE 

Construct the KSE as a two-lane roadway with medians for left-turn lanes 

using the “Alternative 1” alignment shown in Figure 19. Note that for the 

construction of the KSE, ROW will need to be acquired.  

Papalaua Street Extension 

Extend Papalaua Street eastward to connect with the KSE. 

Honoapiilani Highway/Keawe Street 

Westbound Approach:  re-stripe to provide a dedicated left-turn lane, a 

shared through/right-turn lane, and dedicated right-turn lane.  This will 

require the construction of a larger-radius channelized island at the 

northeast corner, which will require ROW Acquisition. 

Honoapiilani Highway/Papalaua Street 

Westbound Approach: widen to provide a dedicated left-turn lane, a 

dedicated through lane, and a dedicated right-turn lane; provide two 

receiving lanes in the eastbound direction. This will require ROW 

acquisition. 

Honoapiilani Highway/Aholo Road 

Honoapiilani Highway:  Widen to four (4) lanes southward beyond Aholo 

Road.  

Eastbound Approach:  Restrict to right-in/right-out due to provision of 

signalized access via Front Street and heavier conflicting volume along 

Honoapiilani Highway. 

Westbound Approach:  Restrict to right-in/right-out due to provision of 

signalized access via Front Street and heavier conflicting volume along 

Honoapiilani Highway. 
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Honoapiilani Highway/Front Street 

Honoapiilani Highway:  Widen to four (4) lanes between Aholo Road and 

beyond Front Street. 

Northbound Approach:  Construct a dedicated right-turn deceleration 

lane. This will require ROW acquisition. 

Westbound Approach:  Construct a dedicated westbound left-turn lane 

and a shared left-turn/through/right-turn lane. This will require ROW 

acquisition. 

Traffic Signal Warrant:  Would likely be met; therefore, a traffic signal is 

recommended at this intersection. 

KSE Intersections 

As stated earlier, the KSE will generally provide two (2) lanes with median 

left-turns at its intersections.  It is recommended that all intersections 

along the KSE be two-way stop controlled (TWSC), with the following 

exceptions: 

 Keawe Street/HHFDC Access/KSE – Signalized; the traffic 

signal should be designed to ensure that its queues do not 

obstruct the path of the Lahaina Sugar Train. 

 Lahainaluna Road/KSE – Signalized 

 Shaw Street Extension/KSE – Roundabout11 

 Honoapiilani Highway/KSE – Signalized 

A new parking lot will be provided at the corner of Lahainaluna 

Road and Kuhua Street; it is recommended that the lot be designated as 

one-way, with the entrance along Kuhua Street and the exit as a right-out 

only onto Lahainaluna Road. 

Refer to Figures 28a through 28d for recommended lane 

configurations, as most of the alignment will be new. 
                                                 
11 Recommendation of a roundabout at this location hinges on the assumptions made in this report relative to the Wainee 

Development and location of the intersection. . 





MASTER-PLANNED PERMITTED FUTURE ACCESS 
LOCATIONS ARE CONCEPTUALLY SHOWN ALONG 
THESE ROADWAY CORRIDORS.  ALL PERMITTED 
ACCESSES ARE SUBJECT TO APPROVAL BY 
DEPT. OF PUBLIC WORKS, COUNTY OF MAUI.
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B. Year 2020 with Alternative 2 Analysis 

As discussed earlier, the KSE Alternative 2 (KSE-A2) would be identical 

to KSE-A1, but with its southern terminus located at Aholo Road instead of Front 

Street.  This scenario would likely warrant a signal at this relocated southern KSE 

terminus, and trigger the following community-raised impacts: 

a. Heavier traffic along Aholo Road. Aholo Road currently operates 

as a minor collector road on both sides of Honoapiilani Highway.  

It is possible that the KSE-A2 could increase the flow of traffic 

through Aholo Road; this potential has been identified as a 

negative impact by neighboring residents. 

b. Traffic Signal at the Honoapiilani Highway/Aholo Road 

Intersection.  The increase in traffic at this intersection would likely 

warrant and necessitate the construction of a traffic signal. This 

would increase the use of the eastbound approach to become a 

primary route for some drivers – and consequently increase 

queuing along the approach.  This queuing and increased traffic 

would likely negatively impact the accessibility of residents that 

use the driveway approximately 24 feet west of Honoapiilani 

Highway. 

Nevertheless, the KSE-A2 would impose a smaller financial impact – in 

ROW acquisition and design/construction – than the KSE-A1. 

It is projected that the operational and distributional differences between 

the KSE-A1 and KSE-A2 would be negligible beyond the triangle created by the 

following three (3) intersections: 

 Honoapiilani Highway/Aholo Road 

 Honoapiilani Highway/Front Street/KSE 

 KSE/Aholo Road. 

These three intersections shall be collectively referred to as the “Aholo 

Road Area”, to which the ensuing discussion of operations will be limited to. 
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1. Detailed Intersection Analysis 

Aholo Road Area 

Operationally, the KSE-A1 and KSE-A2 would be similar.  This is 

evidenced by the similar delays and v/c ratios that can be observed between the 

KSE-A1 Honoapiilani Highway/Front Street and KSE-A2 Honoapiilani 

Highway/Aholo Road intersection analyses. 

See Figures 29 and 30 for the v/c ratio comparison and Figures 31 and 

32 for delay comparison between Base Year with mitigation, Alternative 1 and 

Alternative 2 at the impacted intersections.  See Figure 33 for the intersection 

impacted from the alignment change volumes, level of service and lane 

configurations.  See Table 3 for Base Year 2020 with mitigation, Alternative 1 

and Alternative 2 LOS summary.  
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Figure 29: V/C Ratio Comparison at Impacted Intersections along Honoapiilani Highway  

During the AM Peak Hour of Traffic. 
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Figure 30: V/C Ratio Comparison at Impacted Intersections along Honoapiilani Highway  

During the PM Peak Hour of Traffic. 
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Figure 31: Delay Comparison at Impacted Intersections along Honoapiilani Highway  

During the AM Peak Hour of Traffic. 
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Figure 32: Delay Comparison at Impacted Intersections along Honoapiilani Highway  

During the PM Peak Hour of Traffic.12 

 

                                                 
12 Note: The high delay associated with the Base Year 2020 delay for Aholo Road can be attributed to it being 

unsignalized, while allowing through movements and left-turns. While overall delay is not generally provided for TWSC 

intersections, it was used in this case as a common means of comparison. 





Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Front Street & Honoapiilani Highway

EB LT/RT 44 0.38 E 348 1.40 F* 20 0.17 C 37 0.47 E
EB LT/TH/RT 52 0.33 D 58 0.58 E

WB LT 50 0.75 D 55 0.72 D
WB LT/TH/RT 50 0.75 D 54 0.71 D

NB LT 11 0.10 B 18 0.25 C 11 0.20 B 22 0.57 C 11 0.02 B 14 0.05 B
NB TH 0 0.65 0 0 0.74 0 16 0.46 B 18 0.51 B 0 0.26 0 0 0.29 0
NB RT 14 0.20 B 16 0.34 B 0 0.19 0 0 0.29 0
SB LT 12 0.11 B 15 0.19 B

SB TH/RT 0 0.56 0 0 1.00 * 16 0.36 B 26 0.74 C 0 0.23 0 0 0.35 0
Overall or Max v/c 1 0.63 B 11 0.95 F 23 0.49 C 27 0.71 C

Aholo Street & Honoapiilani Highway

EB LT/TH/RT 258 0.60 F Err 6.73 F* 59 0.36 E 72 0.58 E
EB RT 11 0.01 B 15 0.06 B
WB LT 44 0.75 D 68 0.73 E

WB LT/TH 625 1.63 F* Err 16.92 F* 44 0.75 D 67 0.73 E
WB RT 33 0.53 D 35 0.42 D 9 0.07 A 9 0.04 A 19 0.09 B 64 0.04 E
NB LT 10 0.02 B 15 0.07 C 10 0.17 B 16 0.43 B
NB TH 0 0.26 0 0 0.29 0

NB TH/RT 0 0.64 0 0 0.76 0 16 0.44 B 16 0.46 B
NB RT 0 0.00 0 0 0.01 0
SB LT 11 0.09 B 13 0.20 B 6 0.10 A 13 0.16 B

SB TH/RT 0 0.59 0 0 1.00 * 0 0.15 0 0 0.27 0 14 0.38 B 16 0.65 B
Overall or Max v/c 16 0.74 D 184 1.00 G 0 0.33 A 0 0.45 A 22 0.48 C 25 0.65 C

Shaw Street & Honoapiilani Highway
EB LT/TH 50 0.62 D 99 0.96 F 75 0.77 E 90 0.90 F 75 0.77 E 90 0.90 F

EB RT 39 0.02 D 44 0.19 D 47 0.02 D 47 0.16 D 47 0.02 D 47 0.16 D
WB LT/TH 62 0.80 E 105 0.96 F 67 0.69 E 56 0.60 E 59 0.69 E 57 0.60 E

WB RT 42 0.31 D 46 0.35 D 69 0.08 E 48 0.20 D 44 0.08 D 57 0.09 E
NB LT 7 0.22 A 28 0.65 C 4 0.16 A 9 0.42 A 2 0.16 A 24 0.42 C

NB TH/RT 13 0.55 B 14 0.53 B 7 0.37 A 12 0.39 B 8 0.37 A 10 0.39 B
SB LT 5 0.35 A 28 0.88 C 4 0.17 A 2 0.32 A 3 0.17 A 3 0.32 A

SB TH/RT 6 0.43 A 5 0.76 A 7 0.32 A 4 0.53 A 5 0.32 A 5 0.53 A
Overall or Max v/c 17 0.62 B 24 0.88 C 17 0.40 B 19 0.61 B 15 0.40 B 20 0.61 B

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Modified From Exisitng:
Signalized

NB: LT, TH and RT
SB: LT, TH and TH/RT
WB: LT and LT/TH/RT

Modified From Exisitng:
NB: LT, TH and RT
SB: TH and TH/RT

EB: LT/RT with EB LT Acceleration Lane

Modified From Exisitng:
Right-in/Right-out only

Modified From Exisitng:
Signalized

NB & SB: LT, TH and TH/RT
EB: LT/TH/RT

WB: LT, LT/TH and RT

Note: * = Over-capacity Conditions



Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Dickenson Street & Honoapiilani Highway
EB LT/TH/RT 105 0.95 F 97 0.95 F 77 0.84 E 88 0.91 F 77 0.84 E 88 0.91 F
WB LT/TH/RT 60 0.75 E 51 0.46 D 44 0.49 D 42 0.42 D 43 0.49 D 39 0.42 D

NB LT 80 0.53 E 166 0.90 F 70 0.53 E 67 0.59 E 73 0.43 E 69 0.48 E
NB TH/RT 9 0.68 A 29 0.65 C 7 0.50 A 20 0.44 C 5 0.50 A 11 0.44 B

SB LT 77 0.63 E 85 0.80 F 64 0.52 E 100 0.81 F 57 0.52 E 100 0.81 F
SB TH/RT 4 0.48 A 4 0.84 A 3 0.38 A 4 0.62 A 5 0.38 A 4 0.63 A

Overall or Max v/c 17 0.72 B 25 0.84 C 14 0.56 B 23 0.69 C 13 0.58 B 20 0.70 B
Lahainaluna Road & Honoapiilani Highway

EB LT 36 0.39 D 56 0.71 E 39 0.30 D 46 0.43 D 39 0.30 D 47 0.43 D
EB TH/RT 47 0.70 D 106 1.00 F* 63 0.85 E 87 0.92 F 63 0.85 E 87 0.92 F

WB LT 44 0.73 D 73 0.81 E 74 0.85 E 69 0.70 E 75 0.85 E 73 0.70 E
WB TH 42 0.62 D 51 0.45 D 57 0.77 E 66 0.59 E 59 0.77 E 69 0.57 E
WB RT 56 0.94 E 49 0.27 D 23 0.39 C 36 0.37 D 24 0.39 C 23 0.37 C
NB LT 62 0.50 E 89 0.76 F 68 0.50 E 79 0.63 E 75 0.50 E 74 0.59 E

NB TH/RT 51 1.02 D* 30 0.89 C 24 0.80 C 21 0.66 C 17 0.80 B 21 0.66 C
SB LT 87 0.92 F 48 0.90 D 86 0.79 F 79 0.88 E 79 0.79 E 79 0.88 E

SB TH/RT 16 0.60 B 44 0.98 D 12 0.50 B 9 0.74 A 14 0.50 B 8 0.74 A
Overall or Max v/c 43 1.00 D* 47 0.98 D 33 0.80 C 32 0.79 C 31 0.80 C 31 0.79 C

Papalaua Street & Honoapiilani Highway

EB LT 114 1.05 F* 381.9 1.70 F* 60 0.82 E 61 0.85 E 44 0.69 D 75 0.91 E
EB TH/RT 37 0.27 D 35 0.32 C 48 0.52 D 65 0.79 E 43 0.43 D 68 0.81 E

WB LT 46 0.18 D 51 0.55 D 41 0.20 D 53 0.59 D
WB TH 50 0.20 D 68 0.69 E 45 0.21 D 64 0.64 E

WB LT/TH/RT 39 0.45 D 313 1.57 F*
WB RT 52 0.11 D 59 0.18 E 60 0.75 E 58 0.16 E
NB LT 44 0.61 D 204 1.21 F* 66 0.61 E 86 0.78 F 71 0.61 E 87 0.78 F

NB TH/RT 67 1.05 E* 219 1.35 F* 8 0.72 A 37 0.93 D 11 0.79 B 37 0.92 D
SB LT 55 0.62 D 216 1.34 F* 63 0.58 E 75 0.97 E 56 0.58 E 73 0.97 E

SB TH/RT 22 0.71 C 110 1.18 F* 10 0.57 A 27 0.91 C 14 0.62 B 29 0.91 C
Overall or Max v/c 51 0.98 D 191 1.48 F* 21 0.72 C 43 0.88 D 25 0.72 C 44 0.90 D

Hinau Street & Honoapiilani Highway
WB LT 56 0.40 E 68 0.68 E 57 0.44 E 68 0.68 E 57 0.44 E 68 0.68 E
WB RT 46 0.25 D 44 0.34 D 45 0.18 D 42 0.30 D 45 0.18 D 42 0.30 D

NB TH/RT 20 0.75 B 46 0.96 D 3 0.61 A 6 0.76 A 2 0.61 A 6 0.76 A
SB LT 52 0.65 D 47 0.85 D 46 0.53 D 46 0.75 D 44 0.53 D 51 0.75 D
SB TH 6 0.52 A 21 0.87 C 3 0.44 A 12 0.74 B 3 0.44 A 10 0.74 A

Overall or Max v/c 15 0.72 B 35 0.94 C 6 0.60 A 13 0.73 B 5 0.60 A 12 0.73 B

Modified From Exisitng:
WB RT channelized

Modified From Exisitng:
WB RT channelized

Modified From Exisitng:
WB RT channelized

Modified From Exisitng:
EB: LT and TH/RT

WB: LT, TH and RT

Modified From Exisitng:
EB: LT and TH/RT

WB: LT, TH and RT

Modified From Exisitng:
EB: LT and TH/RT

WB: LT, TH and RT

Note: * = Over-capacity Conditions



Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Keawe Street & Honoapiilani Highway

EB LT 54 0.29 D 62 0.50 E 59 0.44 E 64 0.53 E 59 0.44 E 64 0.53 E
EB TH 57 0.45 E 66 0.58 E 45 0.19 D 51 0.31 D 45 0.19 D 51 0.31 D
EB RT 53 0.04 D 59 0.16 E 44 0.04 D 49 0.12 D 44 0.04 D 49 0.12 D
WB LT 45 0.46 D 59 0.72 E 80 0.75 F 84 0.83 F 80 0.75 F 84 0.83 F

WB TH/RT 57 0.71 E 118 1.04 F* 57 0.71 E 116 1.05 F*
WB LT/TH/RT 61 0.76 E 162 1.17 F*

WB RT 43 0.21 D 55 0.61 D 46 0.43 D 78 0.88 E 46 0.43 D 76 0.88 E
NB LT 263 1.23 F* 437 1.73 F* 69 0.60 E 454 1.73 F* 71 0.60 E 446 1.73 F*
NB TH 25 0.97 C 135 1.24 F* 35 0.98 C 88 1.12 F* 37 0.98 D 86 1.11 F*
NB RT 4 0.18 A 9 0.34 A 10 0.10 A 14 0.19 B 10 0.10 A 18 0.19 B
SB LT 673 2.35 F* 500 1.95 F* 63 0.91 E 269 1.45 F* 62 0.91 E 269 1.45 F*

SB TH/RT 21 0.74 C 147 1.25 F* 20 0.67 B 100 1.14 F* 19 0.67 B 98 1.13 F*
Overall or Max v/c 107 1.01 F* 165 1.21 F* 38 0.86 D 120 1.13 F* 39 0.86 D 118 1.13 F*

Aholo Road & KSE

EB LT 11 0.01 B 13 0.02 B
EB LT/RT 14 0.03 B 16 0.05 C

NB LT 9 0.02 A 8 0.01 A 9 0.02 A 8 0.01 A
SB TH/RT 0 0.30 0 0 0.25 0

Shaw Street & KSE

EB LT/TH/RT 25 0.34 D 78 0.81 F 25 0.34 D 78 0.81 F
WB LT/TH/RT 34 0.64 D 68 0.82 F 34 0.64 D 68 0.82 F

NB LT 8 0.04 A 8 0.02 A 8 0.04 A 8 0.02 A
SB LT 8 0.01 A 9 0.06 A 8 0.01 A 9 0.06 A

Shaw Street & KSE - Roundabout Alternative, RODEL analysis

EB LT/TH/RT 21 0.51 C 21 0.52 C 21 0.51 C 21 0.52 C
WB LT/TH/RT 18 0.40 C 23 0.57 C 18 0.40 C 23 0.57 C
NB LT/TH/RT 16 0.12 C 17 0.19 C 16 0.12 C 17 0.19 C
SB LT/TH/RT 17 0.25 C 18 0.25 C 17 0.25 C 18 0.25 C

Overall or Max v/c 16 C 18 C 16 C 18 C

Modified From Exisitng:
SB: Double LT, TH and TH/RT

EB: LT, TH and RT
 WB: LT, LT/TH/RT and RT

Modified From Exisitng:
SB: Double LT, TH and TH/RT

EB: LT, TH and RT
 WB: LT, TH/RT and RT

Modified From Exisitng:
SB: Double LT, TH and TH/RT

EB: LT, TH and RT
 WB: LT, TH/RT and RT

New Intersection:
NB: LT and TH

SB: TH/RT
EB: LT/RT

New Intersection:
NB: LT and TH

SB: TH/RT
EB: LT/RT

New Intersection:
Roundabout

New Intersection:
Roundabout

New Intersection:
NB & SB: LT and TH/RT

EB & WB: LT/TH/RT

New Intersection:
NB & SB: LT and TH/RT

EB & WB: LT/TH/RT

Note: * = Over-capacity Conditions



Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Dickenson Street & KSE

EB LT 51 0.63 F 314 1.38 F* 51 0.63 F 314 1.38 F*
EB TH/RT 12 0.10 B 15 0.28 C 12 0.10 B 15 0.28 C

WB LT 27 0.03 D 75 0.10 F 27 0.03 D 75 0.10 F
WB TH/RT 16 0.08 C 19 0.10 C 16 0.08 C 19 0.10 C

NB LT 8 0.04 A 9 0.03 A 8 0.04 A 9 0.03 A
SB LT 8 0.01 A 9 0.06 A 8 0.01 A 9 0.06 A

Kuhua Street-KSE & Lahainaluna Road

EB LT 11 0.09 B 10 0.21 A 6 0.12 A 8 0.18 A 5 0.12 A 7 0.18 A
EB TH/RT 6 0.35 A 11 0.60 B 5 0.35 A 9 0.60 A

WB LT/TH/RT 19 0.65 B 26 0.45 C 19 0.65 B 26 0.45 C
NB LT 33 0.13 C 30 0.24 C 33 0.13 C 30 0.24 C
NB TH 48 0.80 D 48 0.83 D 48 0.80 D 48 0.83 D
NB RT 33 0.19 C 29 0.14 C 33 0.19 C 29 0.14 C
SB LT 50 0.25 E 76 0.56 F 33 0.26 C 34 0.58 C 33 0.26 C 33 0.58 C

SB TH/RT 47 0.78 D 39 0.75 D 47 0.78 D 41 0.75 D
SB RT 28 0.51 D 15 0.27 C

Overall or Max v/c 4 0.63 B 6 0.55 B 27 0.66 C 31 0.72 C 27 0.66 C 31 0.72 C
Aki Street & Kuhua Street & Papalaua Street extension

EB LT 10 0.03 B 13 0.13 B 21 0.13 C 195 1.06 F* 21 0.13 C 195 1.06 F*
EB TH/RT 10 0.02 A 13 0.13 B 12 0.06 B 16 0.24 C 12 0.06 B 16 0.24 C

WB LT/TH/RT 11 0.13 B 14 0.07 B 24 0.35 C 105 0.58 F 24 0.34 C 105 0.58 F
NB LT 8 0.03 A 9 0.10 A 8 0.03 A 9 0.10 A

NB LT/TH/RT 2 0.01 A 2 0.03 A
SB LT 8 0.00 A 9 0.01 A 8 0.00 A 9 0.01 A

SB LT/TH/RT 0 0.00 A 0 0.00 A
Pioneer Mill site 2 Access & Keone Street & Kuhua Street

EB LT/TH 10 0.01 B 11 0.01 B 21 0.12 C 85 0.76 F 21 0.12 C 84 0.76 F
EB RT 9 0.04 A 9 0.21 A 11 0.03 B 13 0.18 B 11 0.03 B 13 0.18 B

WB LT/TH/RT 11 0.09 B 14 0.06 B 23 0.24 C 40 0.21 E 23 0.24 C 39 0.21 E
NB LT 8 0.01 A 9 0.04 A 8 0.01 A 9 0.04 A

NB LT/TH/RT 4 0.02 A 4 0.06 A
SB LT 8 0.00 A 9 0.01 A 8 0.00 A 9 0.01 A

SB LT/TH/RT 1 0.00 A 1 0.00 A

New Intersection:
NB, SB, EB & WB: LT and TH/RT

New Intersection:
NB, SB, EB & WB: LT and TH/RT

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

EB: LT and TH/RT
Modified From Exisitng:
NB, SB & WB: LT/TH/RT

Modified From Exisitng:
NB, SB & WB: LT/TH/RT

Modified From Exisitng:
Signalized

NB: LT, TH and RT
SB: LT and TH/RT

WB: LT/TH and TH/RT
EB: LT and TH/RT

Modified From Exisitng:
Signalized

NB: LT, TH and RT
SB: LT and TH/RT

WB: LT/TH and TH/RT
EB: LT and TH/RT

Modified From Exisitng:
EB: LT and TH

WB: TH and TH/RT

Note: * = Over-capacity Conditions



Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Kahoma Housing Access & KSE

WB LT 13 0.08 B 19 0.10 C 13 0.08 B 19 0.10 C
WB RT 13 0.08 B 19 0.10 C 13 0.08 B 19 0.10 C
SB LT 8 0.01 A 9 0.05 A 8 0.01 A 9 0.05 A
SB TH 0 0.24 0 0 0.30 0 0 0.24 0 0 0.30 0

HHFDC Access & Keawe Street & KSE

EB LT 9 0.07 A 10 0.12 B 12 0.10 B 17 0.20 B 12 0.10 B 6 0.17 A
EB TH/RT 15 0.42 B 19 0.50 B 15 0.42 B 10 0.45 A

WB LT 13 0.12 B 22 0.37 C 12 0.12 B 17 0.31 B
WB TH/RT 0 0.15 0 0 0.23 0 14 0.42 B 19 0.50 B 14 0.42 B 16 0.46 B

NB LT 24 0.79 C 20 0.76 B 24 0.79 C 34 0.88 C
NB TH/RT 17 0.20 B 18 0.36 B 17 0.20 B 16 0.42 B

SB LT 51 0.65 F 70 0.64 F 18 0.23 B 23 0.19 C 18 0.23 B 20 0.18 C
SB TH/RT 24 0.59 C 29 0.48 C 24 0.59 C 26 0.46 C

SB RT 11 0.14 B 12 0.12 B
Mill Street & Lahainaluna Road & Pioneer Mill site 1 Access

EB LT 13 0.04 B 10 0.06 B 9 0.02 A 8 0.03 A 9 0.01 A 8 0.03 A
WB LT 9 0.06 A 9 0.05 A 9 0.06 A 9 0.04 A 9 0.06 A 9 0.04 A

NB LT/TH/RT 34 0.53 D 46 0.56 E 13 0.08 B 25 0.19 C 13 0.08 B 25 0.19 C
SB LT/TH 430 0.68 F 277 0.82 F 21 0.05 C 33 0.18 D 21 0.05 C 33 0.18 D

SB RT 15 0.03 C 13 0.19 B 9 0.01 A 10 0.13 B 9 0.01 A 10 0.13 B
Pioneer Mill site 1 and 2 Access & Papalaua Street extension

EB LT 8 0.06 A 8 0.21 A 8 0.05 A 8 0.15 A 8 0.05 A 8 0.15 A
WB LT 8 0.01 A 8 0.04 A 8 0.02 A 8 0.07 A 8 0.02 A 8 0.07 A
NB LT 13 0.11 B 679 2.28 F* 14 0.11 B 317 1.50 F* 14 0.11 B 317 1.50 F*

NB TH/RT 10 0.03 A 11 0.11 B 10 0.03 B 11 0.13 B 10 0.03 B 11 0.13 B
SB LT 11 0.01 B 29 0.03 D 12 0.04 B 25 0.19 C 12 0.04 B 25 0.19 C

SB TH/RT 9 0.05 A 11 0.24 B 10 0.04 A 10 0.19 A 10 0.04 A 10 0.19 A

Modified From Exisitng:
NB: LT and RT

 SB: LT/TH and RT
WB: LT/TH and TH/RT

Modified From Exisitng:
NB: LT and RT

 SB: LT/TH and RT
WB: LT/TH and TH/RT

Modified From Exisitng:
NB: LT and RT

 SB: LT/TH and RT
WB: LT/TH and TH/RT

New Intersection:
NB & SB: LT and TH/RT

WB: LT and RT

New Intersection:
SB: LT and RT with SB LT acceleration lane

EB: LT and TH
WB: TH and TH/RT

New Intersection:
NB & SB: LT and TH/RT

EB & WB: LT, TH and TH/RT

New Intersection:
NB & SB: LT and TH/RT

EB & WB: LT, TH and TH/RT

New Intersection:
NB, SB, EB & WB: LT and TH/RT

New Intersection:
NB & SB: LT and TH/RT

WB: LT and RT

New Intersection:
NB, SB, EB & WB: LT and TH/RT

New Intersection:
NB, SB, EB & WB: LT and TH/RT

Note: * = Over-capacity Conditions



Table 4: Level of Service Summary, Base Year with Mitigation, Alternative 1 and Alternative 2 Conditions Continued

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

HCM 
Delay 
(sec)

v/c 
Ratio LOS

Base Year 2020 with Mitigations Year 2020 Alternative 1 Year 2020 Alternative 2
AM PM AM PM AM PM

Lahaina Gateway Mall West Driveway & Keawe Street

EB LT 9 0.06 A 11 0.20 B 10 0.04 B 11 0.15 B 10 0.04 B 12 0.16 B
WB LT 9 0.01 A 10 0.03 A 9 0.02 A 10 0.07 B 9 0.02 A 10 0.07 B
NB LT 44 0.19 E Err 6.20 F*

NB LT/TH 47 0.24 E Err 8.38 F* 47 0.24 E Err 8.80 F*
NB TH/RT 27 0.06 D 91 0.40 F

NB RT 11 0.01 B 12 0.04 B 11 0.01 B 12 0.04 B
SB LT/TH 41 0.10 E 237 0.81 F 49 0.12 E 592 1.57 F* 49 0.12 E 609 1.60 F*

SB RT 11 0.05 B 14 0.28 B 11 0.04 B 13 0.25 B 11 0.04 B 13 0.26 B
Lahaina Gateway Mall East Driveway & Keawe Street

EB LT 9 0.03 A 10 0.11 B 10 0.03 A 11 0.08 B 10 0.03 A 11 0.08 B
WB LT 9 0.01 A 9 0.01 A 9 0.01 A 10 0.01 A 9 0.01 A 10 0.01 A

NB LT/TH 36 0.25 E 79 0.41 F 32 0.22 D 90 0.45 F 32 0.22 D 93 0.46 F
NB RT 11 0.02 B 11 0.01 B 11 0.02 B 11 0.01 B 11 0.02 B 11 0.01 B

SB LT/TH 29 0.03 D 50 0.12 E 34 0.08 D 92 0.45 F 34 0.08 D 95 0.47 F
SB RT 11 0.03 B 13 0.17 B 10 0.02 A 11 0.11 B 10 0.02 A 11 0.11 B

Lahaina Business Park & Keawe Street
WB LT 10 0.04 A 9 0.02 A 8 0.03 A 9 0.02 A 8 0.03 A 9 0.02 A
NB LT 33 0.47 D 73 0.88 F 18 0.29 C 33 0.64 D 18 0.29 C 33 0.64 D
NB RT 11 0.03 B 11 0.04 B 9 0.02 A 10 0.04 B 9 0.02 A 10 0.04 B

Overall or Max v/c 3 0.37 A 10 0.36 A 2 0.35 A 6 0.32 A 2 0.35 A 6 0.32 A

Modified From Exisitng:
NB & SB: LT/TH and RT

Modified From Exisitng:
NB & SB: LT/TH and RT

Modified From Exisitng:
NB & SB: LT/TH and RT

Note: * = Over-capacity Conditions
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C. Year 2020 with Alternative 3 Discussion 

This alternative would follow Mill Street’s existing Cane Haul Road 

alignment between Aholo Road and Keawe Street.  While it would ostensibly be 

easier to follow this existing alignment, the following issues would exist: 

1. Proximity to Honoapiilani Highway – The existing cane haul road 

comes close – within 150 feet (six (6) car lengths) at times, of 

Honoapiilani Highway.  When the intersections of regional facilities 

with moderate to heavy cross-traffic are closely spaced, the 

queues at their respective intersections have the potential to spill 

back between the two (2) intersections.  Because the KSE-A3 

would likely experience this problem, it is recommended that the 

greatest feasible separation be afforded between the KSE and 

Honoapiilani Highway; this was the intent in laying out the KSE-A1 

and KSE-A2. 

2. Bifurcation of Lahaina Recreation Park – The KSE, Alignment 3 

(KSE-A3) would cut through the Lahaina Recreation Park between 

the current parking lots on its east and west sides.  This would 

lead to increased potential for conflicts between pedestrians and 

children crossing the street and KSE traffic.  This issue was raised 

during preliminary community meetings; therein, bifurcation of the 

park was adamantly and unanimously opposed by the community 

members that were present. 

For the reasons stated above, the KSE-A3 was neither fully analyzed nor 

conceptualized.  However, it is likely that the layout for the roadway and 

individual intersections of the KSE-A3 would be similar to that of the KSE-A1 or 

KSE-A2. 
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D. Year 2020 with Alternative 4 Discussion 

This alternative would maintain the existing Kuhua Street as a frontage 

road13, median-separated from the KSE Alternative 4 (KSE-A4) by an absolute 

minimum of 32 feet14. 

For operational reasons, nearby residents that currently access 

Lahainaluna Road through Kuhua Street and its cross streets would instead be 

funneled onto Old Kuhua Street, and subsequently the KSE-A4 via an 

intersection with Aki Street across of Papalaua Street.  The current Kuhua 

Street/Lahainaluna Road intersection would become a dead end.  The alignment 

will otherwise resemble the KSE-A1 or KSE-A2. 

The primary benefit of this alignment would be the shielding of driveways 

and local traffic from the heavier traffic imposed by the KSE.  This benefit, 

however, could be overshadowed by design and safety issues. 

According to the AASHTO Green Book15,  

“Not only is there an increase in the number of conflicting 

movements [associated with frontage roads], but the confusing 

pattern of roadways and separations can lead to wrong-way entry. 

Inevitably, where an arterial is flanked by frontage roads, the 

problems of design and traffic control are far more complex than 

where the arterial consists of a single roadway. [Two intersections] 

actually exist at each cross street.” 

In light of this, the following issues should be noted: 

a. Wider Pavement – While the KSE-A1 and KSE-A2 would create a 

dual-purpose 34-foot pavement width through the Pioneer Mill 

Area, the KSE-A4 would require a minimum of 86 feet of 
                                                 
13 Local road near and parallel to a higher-capacity road. 

14 The AASHTO Green Book states a preference for a minimum of 150 feet of separation, but allows for narrower 

separation “where frontage-road traffic is very light…” 

15 AASHTO, A Policy on Geometric Design of Highways and Streets (Washington, D.C.: AASHTO, 20114), p.9-176 – 9-

177. 
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combined pavement and separating median width, excluding 

sidewalk, curb, gutter, and buffer. 

b. Awkward Turning Movements – Combinations of turning 

movements would be combined into single movements, leading to 

driver confusion and accident potential. 

c. Turning Restrictions – Depending on the final design, turning 

movements might have to be restricted. 

d. Limited Sight Distance and Associated Conflicts – The AASHTO 

Green Book generally recommends that frontage roads be 

separated from arterials by a minimum of 150 feet; this is done to 

satisfy sight distance requirements.  In the absence of this sight 

distance, drivers could sometimes be required to make split-

second decisions without being aware of downstream pedestrian 

or vehicles. 

e. Queue Interactions – In the event that traffic along the frontage 

road were to become obstructed near its intersection with Aki 

Street, the resulting queue could extend into the KSE-A4 

intersection, and impact operations along the KSE-A4. 

f. Greater ROW Acquisition Costs – The KSE-A4 would require 

considerably more ROW acquisition than the KSE-A1 and KSE-

A2, and would therefore be more expensive. 

For the reasons stated above, the KSE-A4 was neither fully analyzed nor 

conceptualized.  However, it is likely that the layout for the roadway (beyond Old 

Kuhua Street) and individual intersections of the KSE-A4 would be similar to that 

of the KSE-A1 or KSE-A2.   
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E.  Traffic Calming Devices 

In order to address residents’ concerns regarding the potential for 

speeding along Kuhua Street, traffic calming devices should be considered near 

the residences that front the existing Kuhua Street, which may include the 

following: 

a. Narrower Lanes – While maintaining the existing 34-foot 

pavement width, stripe the travel lanes to be 10 feet wide in either 

direction, with a 14-foot left-turn/median lane. 

b. Bulbouts – Raised curbs to physically narrow the travel widths at 

key locations.  See Figure 34 below for a general depiction (not 

intended to be used for design). 

 

Figure 34: Bulbout Example 

 

c. Passive Speed Control Monitoring Devices – Devices installed to 

monitor speed; police would be notified when speeding occurs. 

These traffic calming measures could be constructed individually or in 

combination.  

F. Discussion and Findings 

Based on the preceding discussions of the four (4) alternatives, 

Alternative 1 is recommended as the preferred alternative.  While providing 

equitable or better traffic operations than the other alternatives, it would also 

address community concerns regarding operations near the Honoapiilani 

Highway/Aholo Road intersection, and near the Lahaina Community Park. 
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Despite the anticipated continuance of regional congestion along 

Honoapiilani Highway, the KSE-A1 would enhance vehicular, pedestrian, and 

bicycle circulation for local traffic throughout the Lahaina Area, and in the 

process reduce traffic along Honoapiilani Highway by approximately 18 percent 

over Base Year 2020 conditions throughout the study area. 

 

VI. CONCLUSIONS 

Existing Conditions 

Regional north-south traffic in West Maui is primarily served by Honoapiilani 

Highway, which experiences congestion within the Lahaina Area and further south. Its 

most obvious bottlenecks include the Honoapiilani Highway/Lahainaluna Road 

intersection, and the narrowing of Honoapiilani Highway from four to two lanes near 

Aholo Road. 

Currently, some movements within the study area along Honoapiilani Highway 

operate over-capacity and LOS F. 

The traffic counts that form the basis for this traffic study were taken on February 

5th, 6th, and 7th, 2008 – before the precipitous economic downturn that resulted in 

reduced tourism occupancy and arrivals; the result of the downturn was a measured 

30 percent reduction in traffic volume along Honoapiilani Highway during October 21, 

2009.  A subsequent count taken on January 27th, 2010 would indicate that traffic has 

since rebounded to relative parity with the February 2008 counts.  

Base Year 2020 

An approximate 80 percent increase in corridor traffic is projected by Year 2020, 

assuming that all of the projects considered in this TIAR are constructed.  While 

approximately 20 percent of this traffic would likely divert to the planned Lahaina Bypass 

Road, Phases 1A and 1B1, it is likely that congestion would continue to worsen along 

Honoapiilani Highway.  Despite recommended mitigative measures, LOS F and 

overcapacity conditions will continue along Honoapiilani Highway.  

The most effective mitigation of the projected regional traffic (“regional 

improvements”) would be: 
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1. Extension of the LBR further northward – effectively, this would increase 

access and diversion to the LBR; the result would be improved operations 

along Honoapiilani Highway. 

2. Widening of Honoapiilani Highway to four (4) lanes between Maalaea and 

Aholo Road; this would reduce the bottlenecks and long queues that 

would be caused by merging down to two (2) lanes. 

However, the timing of these improvements will depend on the availability of 

funding; throughout this report, these improvements were considered unlikely to occur 

before Year 2020. 

The Lahainaluna Road/Papalaua Street and Keawe Street areas will experience 

added traffic as a result of new development and diverted traffic: 

Lahainaluna Road and Papalaua Street Area 

It is assumed that in conjunction with future development in this area, it 

would be possible for Lahainaluna Road to be widened and improved to 

accommodate existing as well as future demand. This could require modifying 

the shape, location, and accesses to the gas station on the northeast corner of 

the Honoapiilani Highway/Lahainaluna Road intersection.   

Keawe Street Area 

Given that the Keawe Street Extension will serve as the terminal 

connection to the LBR, Phase 1A, all of the traffic that will be diverted onto it will 

create congestion at the Honoapiilani Highway/Keawe Street intersection; the 

intersection will therefore require modifications to its phasing and laneage.  The 

driveways to the commercial and residential areas that front Keawe Street will 

experience increased congestion; however, traffic signals will most likely not be 

warranted at the intersections. 

Year 2020 with Project 

The KSE, alternatives 1 through 4 would all serve their intended purpose of 

reducing congestion and providing an alternate circulatory route that could also be used 

by pedestrians and bicyclists; and improvement over Base Year 2020 is evident. 
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The Papalaua Street Extension would provide a new pedestrian and vehicular 

connection between the KSE and Honoapiilani Highway.  In addition, the Papalaua 

Street Extension would also provide access to the existing pedestrian-friendly segment 

of Papalua Street that extends westward to Front Street.  Due to anticipated future 

demand, widening the westbound approach is recommended to accommodate future 

demand and to improve operations at the Honoapiilani Highway/Papalaua Street and 

Honoapiilani Highway/Lahainaluna Road intersections to within capacity overall.  

Accomplishing this will require: 

1. Reconfiguration of the Prudential site ROW,  

2. Utilizing the existing access easement along the West Maui Center’s 

property, and 

3. Reconfiguration and consolidation of the driveways for the West Maui 

Center and the Prudential site; this is recommended due to the increased 

volume, proximity to Honoapiilani Highway, and potential for queue 

spillback onto Honoapiilani Highway. 

Alternative 1 is considered the “preferred alternative” due to its: 

1. Maximized distance from the Highway – reduces potential for queue 

spillback between Honoapiilani Highway and the KSE 

2. Circumventing of the Lahaina Recreation Park 

3. Sensitivity to Aholo Street and neighboring residents’ concerns about 

increased traffic 

Alternative 1 will enhance local traffic circulation – and in the process, reduce 

traffic along Honoapiilani Highway by approximately 18 percent. However, in lieu of the 

aforementioned “regional improvements,” the following bottlenecks would still result in 

congestion along Honoapiilani Highway: 

1. Honoapiilani Highway merge to two (2) lanes – based on the 

recommendation for Alternative 1, this would occur south of Front Street 

or Hokiokio Road. 
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2. Honoapiilani Highway/Keawe Street Intersection – being the terminal 

connection to the LBR and KSE, heavy southbound left-turns and 

westbound right-turns will occur at this intersection; to its north, the entire 

corridor traffic will be funneled back onto the four-lane Honoapiilani 

Highway until the LBR, Phase 1C is built. 

These projections, however, should be considered with the understanding that 

they are based on a conservative approximation of the combined effect of numerous 

projects which are at various stages of entitlement; their schedules, composition, and 

potentially viability could change between now and 2020. 

 

VII. RECOMMENDATIONS 

Mitigative Measures for Base Year 2020 

Note: Mitgative measures are intended to address baseline future conditions 

without the Project, and are therefore not associated with the Project.  

Honoapiilani Highway/Keawe Street 

Southbound Approach:  widen to provide two (2) left-turn lanes; this will likely 

require ROW acquisition. 

Eastbound Approach:  widen to provide dedicated left-turn and through lane.  

This will require ROW acquisition. 

Westbound Approach:  re-stripe to provide a dedicated left-turn lane, a shared 

left-turn/through/right-turn lane, and dedicated right-turn lane.  

 This will require the construction of a larger-radius channelized island 

at the northeast corner, which will require ROW Acquisition. 

 Because of the shared-use lanes, split-phase traffic signal phasing is 

recommended. 

Crosswalk:  remove eastbound crosswalk (south side) to improve the operational 

efficiency of the traffic signal. 
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Keawe Street/LGM West Driveway/Walgreens Driveway 

Southbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Northbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Traffic Signal Warrant:  Not met based upon AM and PM count data.  It is 

recommended that this intersection be reassessed subsequent to the completion 

of the LBR, phases 1A and 1B1. 

Keawe Street/LGM East Driveway/Hoonanea Driveway 

Southbound Approach:  Restripe the shared through/right-turn lane to become a 

shared left-turn/through lane. 

Traffic Signal Warrant:  Not met based upon AM and PM count data.  It is 

recommended that this intersection be reassessed subsequent to the completion 

of the LBR, phases 1A and 1B1. 

Lahainaluna Road/Mill Street 

Eastbound Approach: Widen to provide a left-turn lane and a shared 

through/right-turn lane. This will require ROW acquisition. 

Westbound Approach:  Widen to provide a dedicated left-turn lane, a through 

lane, and a shared through/right-turn lane. This will require ROW acquisition. 

Northbound Approach:  Stripe the approach with a shared left-turn/through/right-

turn lane. 

Southbound Approach: Provide a shared through/left-turn and a right-turn lane. 

Traffic Signal Warrant:  Not likely met. 

Lahainaluna Road/Kuhua Street 

Eastbound Approach:  Widen to provide a dedicated left-turn lane. This will 

require ROW acquisition. 

Traffic Signal Warrant:  Not met. 
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Honoapiilani Highway/Lahainaluna Road 

Westbound Approach:  Lengthen left-turn and right-turn lane storage length; 

provide two receiving lanes in the eastbound direction. This will require ROW 

acquisition. 

Honoapiilani Highway/Papalaua Street 

Southbound Approach: Lengthen the left-turn lane.  

Eastbound Approach: Restripe to provide dedicated left-turn lane and shared 

through/right-turn lane. 

Recommended Improvements for the KSE, Alternative 1 (“Preferred 
Alternative”) 

KSE 

Construct the KSE as a two-lane roadway with medians for left-turn lanes using 

the “Alternative 1” alignment shown in Figure 19. Note that for the construction of 

the KSE, ROW will need to be acquired. 

Papalaua Street Extension 

Extend Papalaua Street eastward to connect with the KSE. 

Honoapiilani Highway/Keawe Street 

Westbound Approach:  re-stripe to provide a dedicated left-turn lane, a shared 

through/right-turn lane, and dedicated right-turn lane.  This will require the 

construction of a larger-radius channelized island at the northeast corner, which 

will require ROW Acquisition. 

Honoapiilani Highway/Papalaua Street 

Westbound Approach: widen to provide a dedicated left-turn lane, a dedicated 

through lane, and a dedicated right-turn lane; provide two receiving lanes in the 

eastbound direction. This will require ROW acquisition. 

Honoapiilani Highway/Aholo Road 

Honoapiilani Highway:  Widen to four (4) lanes southward beyond Aholo Road.  
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Eastbound Approach:  Restrict to right-in/right-out due to provision of signalized 

access via Front Street and heavier conflicting volume along Honoapiilani 

Highway. 

Westbound Approach:  Restrict to right-in/right-out due to provision of signalized 

access via Front Street and heavier conflicting volume along Honoapiilani 

Highway. 

Honoapiilani Highway/Front Street 

Honoapiilani Highway:  Widen to four (4) lanes between Aholo Road and beyond 

Front Street. 

Northbound Approach:  Construct a dedicated right-turn deceleration lane. This 

will require ROW acquisition. 

Westbound Approach:  Construct a dedicated westbound left-turn lane and a 

shared left-turn/through/right-turn lane. This will require ROW acquisition. 

Traffic Signal Warrant:  Would likely be met; therefore, a traffic signal is 

recommended at this intersection. 

KSE Interesctions 

Provide two (2) lanes with median left-turn lanes at its intersections.  It is 

recommended that all intersections along the KSE be two-way stop controlled 

(TWSC), with the following exceptions: 

 Keawe Street/HHFDC Access/KSE – Signalized; the traffic signal 

should be designed to ensure that its queues do not obstruct the path 

of the Lahaina Sugar Train. 

 Lahainaluna Road/KSE – Signalized 

 Shaw Street Extension/KSE – Roundabout16 

 Honoapiilani Highway/KSE – Signalized 

                                                 
16 Recommendation of a roundabout at this location hinges on the assumptions made in this report relative to the Wainee 

Development and location of the intersection. . 
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A new parking lot will be provided at the corner of Lahainaluna Road and Kuhua 

Street; it is recommended that the lot be designated as one-way, with the 

entrance along Kuhua Street and the exit as a right-out only onto Lahainaluna 

Road. 

Refer to Figures 28a through 28d for recommended lane configurations, as most 

of the alignment will be new.  See Figures 36a and 36b for a complete graphical 

matrix of recommended mitigations and improvements. 

Traffic Calming Measures 

In order to address residents’ concerns regarding the potential for speeding 

along the KSE – particularly along the existing Kuhua Street Alignment – it is 

recommended that one or more of the following traffic calming measures be 

considered to be implemented along the KSE: 

 Narrower Lanes – While maintaining the existing 34-foot 

pavement width, stripe the travel lanes to be 10 feet wide in either 

direction, with a 14-foot left-turn/median lane. 

 Bulbouts – Raised curbs to physically narrow the travel widths at 

key locations.  Refer to Figure 34 for a general depiction. 

 Passive Speed Control Monitoring Devices – Devices installed to 

monitor speed; police would be notified when speeding occurs. 
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Austin, Tsutsumi, and Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Keawe AM
Site Code : 00000000
Start Date : 2/6/2008
Page No : 1

Hono & Keawe
AM Peak
weather: overcast

Groups Printed- Unshifted - Bank 1
Honoapiilani
Southbound

Keawe
Westbound

Honoapiilani
Northbound

Keawe
Eastbound

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 AM 1 145 9 0 0 1 0 0 27 323 14 0 9 0 1 0 530
06:45 AM 1 181 15 3 0 0 0 0 32 252 11 0 11 3 2 5 516

Total 2 326 24 3 0 1 0 0 59 575 25 0 20 3 3 5 1046

07:00 AM 2 216 14 1 14 6 9 0 24 294 12 0 15 5 1 0 613
07:15 AM 5 293 6 3 15 18 9 0 12 268 8 0 12 2 4 1 656
07:30 AM 4 318 18 0 19 5 11 0 33 351 12 0 10 15 5 0 801
07:45 AM 3 259 9 1 15 4 13 0 24 374 11 0 13 6 6 1 739

Total 14 1086 47 5 63 33 42 0 93 1287 43 0 50 28 16 2 2809

08:00 AM 4 204 11 3 15 2 8 0 23 237 13 0 18 12 4 0 554
08:15 AM 6 272 8 2 16 0 18 2 16 201 14 0 14 3 3 1 576

Grand Total 26 1888 90 13 94 36 68 2 191 2300 95 0 102 46 26 8 4985
Apprch % 1.3 93.6 4.5 0.6 47 18 34 1 7.4 88.9 3.7 0 56 25.3 14.3 4.4  

Total % 0.5 37.9 1.8 0.3 1.9 0.7 1.4 0 3.8 46.1 1.9 0 2 0.9 0.5 0.2
Unshifted 26 1888 90 13 94 36 68 2 191 2300 95 0 102 46 26 8 4985

% Unshifted 100 100 100 100 100 100 100 100 100 100 100 0 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Keawe AM
Site Code : 00000000
Start Date : 2/6/2008
Page No : 2

Hono & Keawe
AM Peak
weather: overcast

Honoapiilani
Southbound

Keawe
Westbound

Honoapiilani
Northbound

Keawe
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 2 216 14 1 233 14 6 9 0 29 24 294 12 0 330 15
07:15 AM 5 293 6 3 307 15 18 9 0 42 12 268 8 0 288 12 2 4 1 19 656
07:30 AM 4 318 18 0 340 19 5 11 0 35 33 351 12 0 396 10 15 5 0 30 801
07:45 AM 3 259 9 1 272 15 4 13 374 409 13 6 6

Total Volume 14 1086 47 5 1152 63 33 42 0 138 93 1287 43 0 1423 50 28 16 2 96 2809
% App. Total

PHF .700 .854 .653 .417 .847 .829 .458 .808 .000 .821 .705 .860 .896 .000 .870 .833 .467 .667 .500 .800 .877
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Hinau AM
Site Code : 00000000
Start Date : 2/5/2008
Page No : 1

Hono & Hinau
AM Peak

Groups Printed- Unshifted - Bank 1
HONO HWY               

From North
HINAU ST               

From East
HONO HWY               

From South
HINAU ST               

From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

06:30 AM 0 148 5 0 6 0 1 1 12 338 0 0 0 0 0 0 511
06:45 AM 0 184 9 0 8 0 5 0 22 308 0 0 0 0 0 1 537

Total 0 332 14 0 14 0 6 1 34 646 0 0 0 0 0 1 1048

07:00 AM 0 221 7 0 3 0 4 0 11 321 0 0 0 0 0 0 567
07:15 AM 0 283 10 0 5 0 11 0 11 304 0 0 0 0 0 0 624
07:30 AM 0 320 10 0 10 0 5 0 17 419 0 2 0 0 0 0 783
07:45 AM 0 218 14 0 7 0 10 0 23 380 0 0 0 0 0 0 652

Total 0 1042 41 0 25 0 30 0 62 1424 0 2 0 0 0 0 2626

08:00 AM 0 195 13 0 8 0 7 0 21 273 0 0 0 0 0 0 517
08:15 AM 0 260 11 0 11 0 8 0 19 206 0 0 0 0 0 0 515

*** BREAK ***
Grand Total 0 1829 79 0 58 0 51 1 136 2549 0 2 0 0 0 1 4706

Apprch % 0 95.9 4.1 0 52.7 0 46.4 0.9 5.1 94.9 0 0.1 0 0 0 100  
Total % 0 38.9 1.7 0 1.2 0 1.1 0 2.9 54.2 0 0 0 0 0 0

Unshifted 0 1829 79 0 58 0 51 1 136 2549 0 2 0 0 0 1 4706
% Unshifted 0 100 100 0 100 0 100 100 100 100 0 100 0 0 0 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Hinau AM
Site Code : 00000000
Start Date : 2/5/2008
Page No : 2

Hono & Hinau
AM Peak

HONO HWY               
From North

HINAU ST               
From East

HONO HWY               
From South

HINAU ST               
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 221 7 0 228 3 0 4 0 7 11 321 0 0 332 0 0 0 0 0 567
07:15 AM 0 283 10 0 293 5 0 11 0 16 11 304 0 0 315 0 0 0 0 0 624
07:30 AM 0 320 10 0 330 10 0 5 0 15 17 419 0 2 438 0 0 0 0 0 783
07:45 AM 0 218 14 0 232 7 0 10 0 17 23 380 0 0 403 0 0 0 0 0 652

Total Volume 0 1042 41 0 1083 25 0 30 0 55 62 1424 0 2 1488 0 0 0 0 0 2626
% App. Total

PHF .000 .814 .732 .000 .820 .625 .000 .682 .000 .809 .674 .850 .000 .250 .849 .000 .000 .000 .000 .000 .838
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Papalaua AM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 1

Groups Printed- Unshifted
Honoapiilani
From North

Papalaua
From East

Honoapiilani
From South

Papalaua
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 12 124 1 0 137 0 5 0 0 5 3 317 13 0 333 5 4 38 0 47 522
06:45 AM 13 159 1 0 173 4 1 0 0 5 6 299 17 0 322 7 2 43 0 52 552

Total 25 283 2 0 310 4 6 0 0 10 9 616 30 0 655 12 6 81 0 99 1074

07:00 AM 19 183 5 0 207 5 3 3 0 11 5 296 18 1 320 19 9 38 0 66 604
07:15 AM 19 244 0 0 263 3 0 2 0 5 5 324 20 0 349 13 14 43 0 70 687
07:30 AM 25 313 10 0 348 15 0 1 0 16 8 415 14 0 437 13 3 62 1 79 880
07:45 AM 12 168 16 0 196 9 3 1 0 13 7 360 24 0 391 24 13 81 0 118 718

Total 75 908 31 0 1014 32 6 7 0 45 25 1395 76 1 1497 69 39 224 1 333 2889

08:00 AM 28 216 8 0 252 15 3 2 0 20 32 279 26 2 339 17 6 58 0 81 692
08:15 AM 15 227 12 0 254 2 3 1 0 6 8 252 17 0 277 6 29 57 0 92 629

Grand Total 143 1634 53 0 1830 53 18 10 0 81 74 2542 149 3 2768 104 80 420 1 605 5284
Apprch % 7.8 89.3 2.9 0  65.4 22.2 12.3 0  2.7 91.8 5.4 0.1  17.2 13.2 69.4 0.2   

Total % 2.7 30.9 1 0 34.6 1 0.3 0.2 0 1.5 1.4 48.1 2.8 0.1 52.4 2 1.5 7.9 0 11.4



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Papalaua AM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 2

Honoapiilani
From North

Papalaua
From East

Honoapiilani
From South

Papalaua
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 19 183 5 0 207 5 3 3 0 11 5 296 18 1 320 19 9 38 0 66 604
07:15 AM 19 244 0 0 263 3 0 2 0 5 5 324 20 0 349 13 14 43 0 70 687
07:30 AM 25 313 10 0 348 15 0 1 0 16 8 415 14 0 437 13 3 62 1 79 880
07:45 AM 12 168 16 0 196 9 3 1 0 13 7 360 24 0 391 24 13 81 0 118 718
Total Volume 75 908 31 0 1014 32 6 7 0 45 25 1395 76 1 1497 69 39 224 1 333 2889
% App. Total 7.4 89.5 3.1 0  71.1 13.3 15.6 0  1.7 93.2 5.1 0.1  20.7 11.7 67.3 0.3   

PHF .750 .725 .484 .000 .728 .533 .500 .583 .000 .703 .781 .840 .792 .250 .856 .719 .696 .691 .250 .706 .821
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Lahaina AM (new)
Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Hono & Lahainaluna
AM Peak

Groups Printed- Unshifted - Bank 1
HONO                   

From North
LAHAINA                

From East
HONO                   

From South
LAHAINA                

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 3 100 68 0 94 47 28 0 21 187 10 0 6 48 8 0 620
07:15 AM 2 169 109 0 84 34 31 4 20 189 3 0 5 58 12 0 720
07:30 AM 10 227 81 0 102 51 41 10 22 182 4 0 3 68 16 0 817
07:45 AM 8 143 60 0 94 50 29 0 14 194 3 0 7 40 21 0 663

Total 23 639 318 0 374 182 129 14 77 752 20 0 21 214 57 0 2820

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 23 639 318 0 374 182 129 14 77 752 20 0 21 214 57 0 2820

Apprch % 2.3 65.2 32.4 0 53.5 26 18.5 2 9.1 88.6 2.4 0 7.2 73.3 19.5 0  
Total % 0.8 22.7 11.3 0 13.3 6.5 4.6 0.5 2.7 26.7 0.7 0 0.7 7.6 2 0

Unshifted 23 639 318 0 374 182 129 14 77 752 20 0 21 214 57 0 2820
% Unshifted 100 100 100 0 100 100 100 100 100 100 100 0 100 100 100 0 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Lahaina AM (new)
Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

HONO                   
From North

LAHAINA                
From East

HONO                   
From South

LAHAINA                
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 3 100 68 0 171 94 47 28 0 169 21 187 10 0 218 6 48 8 0 62 620
07:15 AM 2 169 109 0 280 84 34 31 4 153 20 189 3 0 212 5 58 12 0 75 720
07:30 AM 10 227 81 0 318 102 51 41 10 204 22 182 4 0 208 3 68 16 0 87 817
07:45 AM 8 143 60 0 211 94 50 29 0 173 14 194 3 0 211 7 40 21 0 68 663
Total Volume 23 639 318 0 980 374 182 129 14 699 77 752 20 0 849 21 214 57 0 292 2820
% App. Total 2.3 65.2 32.4 0  53.5 26 18.5 2  9.1 88.6 2.4 0  7.2 73.3 19.5 0   

PHF .575 .704 .729 .000 .770 .917 .892 .787 .350 .857 .875 .969 .500 .000 .974 .750 .787 .679 .000 .839 .863
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 4
Site Code : 00000000
Start Date : 10/22/2009
Page No : 1

Honoapiilani & Kaanapali
AM peak
weather: overcast

Groups Printed- Unshifted - Bank 1
KUHUA                  

From North
AKI                    

From East
KUHUA                  

From South
AKI                    

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 0 8 0 0 1 0 7 1 4 1 0 0 0 0 0 0 22
07:15 AM 0 5 0 0 0 0 9 0 4 1 0 0 0 0 0 0 19
07:30 AM 0 6 0 0 0 0 14 0 4 3 0 0 0 0 0 0 27
07:45 AM 0 4 0 0 1 0 7 0 4 5 0 0 0 0 0 0 21

Total 0 23 0 0 2 0 37 1 16 10 0 0 0 0 0 0 89

Grand Total 0 23 0 0 2 0 37 1 16 10 0 0 0 0 0 0 89
Apprch % 0 100 0 0 5 0 92.5 2.5 61.5 38.5 0 0 0 0 0 0  

Total % 0 25.8 0 0 2.2 0 41.6 1.1 18 11.2 0 0 0 0 0 0
Unshifted 0 23 0 0 2 0 37 1 16 10 0 0 0 0 0 0 89

% Unshifted 0 100 0 0 100 0 100 100 100 100 0 0 0 0 0 0 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 4
Site Code : 00000000
Start Date : 10/22/2009
Page No : 2

Honoapiilani & Kaanapali
AM peak
weather: overcast

KUHUA                  
From North

AKI                    
From East

KUHUA                  
From South

AKI                    
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 8 0 0 8 1 1 4
07:15 AM 0 5 0 0 5 0 0 9 0 9 4 1 0 0 5 0 0 0 0 0 19
07:30 AM 0 6 0 0 6 0 0 14 0 14 4 3 0 0 7 0 0 0 0 0 27
07:45 AM 0 4 0 0 4 1 0 7 0 8 4 5 0 0 9 0 0 0 0 0 21
Total Volume 0 23 0 0 23 2 0 37 1 40 16 10 0 0 26 0 0 0 0 0 89
% App. Total 0 100 0 0  5 0 92.5 2.5  61.5 38.5 0 0  0 0 0 0   

PHF .000 .719 .000 .000 .719 .500 .000 .661 .250 .714 1.000 .500 .000 .000 .722 .000 .000 .000 .000 .000 .824
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 4
Site Code : 00000000
Start Date : 10/22/2009
Page No : 3

Honoapiilani & Kaanapali
AM peak
weather: overcast

KUHUA                  
From North

AKI                    
From East

KUHUA                  
From South

AKI                    
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM 07:00 AM

+0 mins. 0 8 0 0 8 1 1 4
+15 mins. 0 5 0 0 5 0 0 9 0 9 4 1 0 0 5 0 0 0 0 0
+30 mins. 0 6 0 0 6 0 0 14 0 14 4 3 0 0 7 0 0 0 0 0
+45 mins. 0 4 0 0 4 1 0 7 0 8 4 5 0 0 9 0 0 0 0 0
Total Volume 0 23 0 0 23 2 0 37 1 40 16 10 0 0 26 0 0 0 0 0
% App. Total 0 100 0 0  5 0 92.5 2.5  61.5 38.5 0 0  0 0 0 0  

PHF .000 .719 .000 .000 .719 .500 .000 .661 .250 .714 1.000 .500 .000 .000 .722 .000 .000 .000 .000 .000
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Mill-Lahainaluna AM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted
MILL ST

From North
LAHAINALUNA            

From East
MILL ST                

From South
LAHAINALUNA            

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 1 117 3 1 122 7 0 1 0 8 1 49 1 4 55 185
06:45 AM 1 0 0 1 2 0 129 4 0 133 11 0 2 0 13 1 81 0 1 83 231

Total 1 0 0 1 2 1 246 7 1 255 18 0 3 0 21 2 130 1 5 138 416

07:00 AM 0 0 0 1 1 1 175 12 0 188 17 0 2 0 19 1 144 0 3 148 356
07:15 AM 0 0 0 1 1 1 197 12 0 210 27 0 0 0 27 0 184 2 4 190 428
07:30 AM 0 0 0 0 0 1 202 23 1 227 40 0 2 0 42 13 165 0 1 179 448
07:45 AM 2 0 0 0 2 1 206 9 0 216 22 1 2 0 25 2 104 1 2 109 352

Total 2 0 0 2 4 4 780 56 1 841 106 1 6 0 113 16 597 3 10 626 1584

08:00 AM 0 0 0 0 0 0 175 14 0 189 12 0 1 0 13 1 62 1 5 69 271
08:15 AM 0 0 0 0 0 1 123 5 0 129 9 0 2 0 11 0 67 2 8 77 217

Grand Total 3 0 0 3 6 6 1324 82 2 1414 145 1 12 0 158 19 856 7 28 910 2488
Apprch % 50 0 0 50  0.4 93.6 5.8 0.1  91.8 0.6 7.6 0  2.1 94.1 0.8 3.1   

Total % 0.1 0 0 0.1 0.2 0.2 53.2 3.3 0.1 56.8 5.8 0 0.5 0 6.4 0.8 34.4 0.3 1.1 36.6



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Mill-Lahainaluna AM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

MILL ST
From North

LAHAINALUNA            
From East

MILL ST                
From South

LAHAINALUNA            
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 AM to 08:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 1 1 1 175 12 0 188 17 0 2 0 19 1 144 0 3 148 356
07:15 AM 0 0 0 1 1 1 197 12 0 210 27 0 0 0 27 0 184 2 4 190 428
07:30 AM 0 0 0 0 0 1 202 23 1 227 40 0 2 0 42 13 165 0 1 179 448
07:45 AM 2 0 0 0 2 1 206 9 0 216 22 1 2 0 25 2 104 1 2 109 352
Total Volume 2 0 0 2 4 4 780 56 1 841 106 1 6 0 113 16 597 3 10 626 1584
% App. Total 50 0 0 50  0.5 92.7 6.7 0.1  93.8 0.9 5.3 0  2.6 95.4 0.5 1.6   

PHF .250 .000 .000 .500 .500 1.000 .947 .609 .250 .926 .663 .250 .750 .000 .673 .308 .811 .375 .625 .824 .884
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Peak Hour Begins at 07:00 AM
 
Unshifted

Peak Hour Data

North



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Dickenson AM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted - Bank 1
Honoapiilani
From North

Dickenson
From East

Honoapiilani
From South

Dickenson
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

06:00 AM 11 77 1 0 89 8 1 6 0 15 15 161 3 0 179 2 4 2 0 8 291
06:15 AM 11 117 3 0 131 15 2 6 0 23 12 151 3 0 166 1 1 2 0 4 324
06:30 AM 12 97 0 0 109 9 1 2 0 12 16 256 1 0 273 2 4 2 0 8 402
06:45 AM 16 125 1 0 142 13 1 3 0 17 18 225 3 0 246 4 6 1 0 11 416

Total 50 416 5 0 471 45 5 17 0 67 61 793 10 0 864 9 15 7 0 31 1433

07:00 AM 18 125 1 0 144 12 5 9 0 26 19 228 6 0 253 0 7 6 0 13 436
07:15 AM 28 166 4 0 198 5 3 10 0 18 15 189 2 0 206 6 16 10 0 32 454
07:30 AM 30 187 11 0 228 10 4 11 0 25 22 181 2 0 205 5 21 19 0 45 503
07:45 AM 20 162 6 0 188 2 1 18 0 21 18 203 2 0 223 9 6 19 0 34 466

Total 96 640 22 0 758 29 13 48 0 90 74 801 12 0 887 20 50 54 0 124 1859

08:00 AM 22 177 2 0 201 5 5 10 0 20 17 213 6 0 236 2 3 11 0 16 473
08:15 AM 25 190 4 0 219 5 4 8 0 17 11 229 8 0 248 7 4 9 0 20 504

Grand Total 193 1423 33 0 1649 84 27 83 0 194 163 2036 36 0 2235 38 72 81 0 191 4269
Apprch % 11.7 86.3 2 0  43.3 13.9 42.8 0  7.3 91.1 1.6 0  19.9 37.7 42.4 0   

Total % 4.5 33.3 0.8 0 38.6 2 0.6 1.9 0 4.5 3.8 47.7 0.8 0 52.4 0.9 1.7 1.9 0 4.5
Unshifted 193 1423 33 0 1649 84 27 83 0 194 163 2036 36 0 2235 38 72 81 0 191 4269

% Unshifted 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 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 : Dickenson AM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Honoapiilani
From North

Dickenson
From East

Honoapiilani
From South

Dickenson
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 18 125 1 0 144 12 5 9 0 26 19 228 6 0 253 0 7 6 0 13 436
07:15 AM 28 166 4 0 198 5 3 10 0 18 15 189 2 0 206 6 16 10 0 32 454
07:30 AM 30 187 11 0 228 10 4 11 0 25 22 181 2 0 205 5 21 19 0 45 503
07:45 AM 20 162 6 0 188 2 1 18 0 21 18 203 2 0 223 9 6 19 0 34 466

Total Volume 96 640 22 0 758 29 13 48 0 90 74 801 12 0 887 20 50 54 0 124 1859
% App. Total 12.7 84.4 2.9 0  32.2 14.4 53.3 0  8.3 90.3 1.4 0  16.1 40.3 43.5 0   

PHF .800 .856 .500 .000 .831 .604 .650 .667 .000 .865 .841 .878 .500 .000 .876 .556 .595 .711 .000 .689 .924
Unshifted 96 640 22 0 758 29 13 48 0 90 74 801 12 0 887 20 50 54 0 124 1859

% Unshifted
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : shaw am (new)
Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Hono & Shaw
AM Peak

Groups Printed- Unshifted
AHONO                  

From North
SHAW                   

From East
AHONO                  

From South
SHAW                   

From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 2 125 4 0 9 2 2 1 0 248 14 0 5 1 10 0 423
07:15 AM 10 138 2 0 9 6 1 1 3 211 22 0 6 2 3 0 414
07:30 AM 7 151 5 0 3 0 3 0 0 219 17 0 12 1 18 0 436
07:45 AM 13 141 9 0 4 5 0 0 1 201 19 0 8 7 13 0 421

Total 32 555 20 0 25 13 6 2 4 879 72 0 31 11 44 0 1694

Grand Total 32 555 20 0 25 13 6 2 4 879 72 0 31 11 44 0 1694
Apprch % 5.3 91.4 3.3 0 54.3 28.3 13 4.3 0.4 92 7.5 0 36 12.8 51.2 0  

Total % 1.9 32.8 1.2 0 1.5 0.8 0.4 0.1 0.2 51.9 4.3 0 1.8 0.6 2.6 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : shaw am (new)
Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Hono & Shaw
AM Peak

AHONO                  
From North

SHAW                   
From East

AHONO                  
From South

SHAW                   
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 2 125 4 0 131 9 2 2 1 14 0 248 14 0 262 5 1 10 0 16 423
07:15 AM 10 138 2 0 150 9 6 1 1 17 3 211 22 0 236 6 2 3 0 11 414
07:30 AM 7 151 5 0 163 3 0 3 0 6 0 219 17 0 236 12 1 18 0 31 436
07:45 AM 13 141 9 0 163 4 5 0 0 9 1 201 19 0 221 8 7 13 0 28 421

Total Volume 32 555 20 0 607 25 13 6 2 46 4 879 72 0 955 31 11 44 0 86 1694
% App. Total 5.3 91.4 3.3 0  54.3 28.3 13 4.3  0.4 92 7.5 0  36 12.8 51.2 0   

PHF .615 .919 .556 .000 .931 .694 .542 .500 .500 .676 .333 .886 .818 .000 .911 .646 .393 .611 .000 .694 .971
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : aholo am (new)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted
HONO                   

From North
AHOLO                  

From East
HONO                   

From South
AHOLO                  

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 6 116 5 0 127 15 1 1 0 17 0 269 4 0 273 0 0 0 0 0 417
07:15 AM 2 142 7 0 151 24 1 3 1 29 0 212 3 0 215 0 0 0 0 0 395
07:30 AM 2 149 11 0 162 12 2 1 1 16 0 218 2 0 220 0 0 0 0 0 398
07:45 AM 1 152 10 0 163 5 0 1 0 6 0 223 1 0 224 0 0 1 0 1 394

Total 11 559 33 0 603 56 4 6 2 68 0 922 10 0 932 0 0 1 0 1 1604

Grand Total 11 559 33 0 603 56 4 6 2 68 0 922 10 0 932 0 0 1 0 1 1604
Apprch % 1.8 92.7 5.5 0  82.4 5.9 8.8 2.9  0 98.9 1.1 0  0 0 100 0   

Total % 0.7 34.9 2.1 0 37.6 3.5 0.2 0.4 0.1 4.2 0 57.5 0.6 0 58.1 0 0 0.1 0 0.1



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : aholo am (new)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

HONO                   
From North

AHOLO                  
From East

HONO                   
From South

AHOLO                  
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 6 116 5 0 127 15 1 1 0 17 0 269 4 0 273 0 0 0 0 0 417
07:15 AM 2 142 7 0 151 24 1 3 1 29 0 212 3 0 215 0 0 0 0 0 395
07:30 AM 2 149 11 0 162 12 2 1 1 16 0 218 2 0 220 0 0 0 0 0 398
07:45 AM 1 152 10 0 163 5 0 1 0 6 0 223 1 0 224 0 0 1 0 1 394

Total Volume 11 559 33 0 603 56 4 6 2 68 0 922 10 0 932 0 0 1 0 1 1604
% App. Total 1.8 92.7 5.5 0  82.4 5.9 8.8 2.9  0 98.9 1.1 0  0 0 100 0   

PHF .458 .919 .750 .000 .925 .583 .500 .500 .500 .586 .000 .857 .625 .000 .853 .000 .000 .250 .000 .250 .962
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Honoapiilani - Front AM

Site Code : 00000000
Start Date : 1/27/2010
Page No : 1

Groups Printed- Unshifted
Honoapiilani
From North From East

Honoapiilani
From South

Front
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 3 78 0 0 0 0 0 0 0 167 11 0 5 0 0 0 264
06:45 1 120 0 0 0 0 0 0 0 178 13 0 6 0 0 0 318
Total 4 198 0 0 0 0 0 0 0 345 24 0 11 0 0 0 582

07:00 0 116 0 0 0 0 0 0 0 169 8 0 7 0 0 0 300
07:15 0 128 0 0 0 0 0 0 0 232 7 0 11 0 1 0 379
07:30 1 138 0 0 0 0 0 0 0 227 22 0 7 0 1 0 396
07:45 4 156 0 0 0 0 0 0 0 199 17 0 7 0 3 0 386
Total 5 538 0 0 0 0 0 0 0 827 54 0 32 0 5 0 1461

08:00 3 160 0 0 0 0 0 0 0 178 13 0 10 0 1 0 365
08:15 2 139 0 0 0 0 0 0 0 193 9 0 8 0 0 0 351

Grand Total 14 1035 0 0 0 0 0 0 0 1543 100 0 61 0 6 0 2759
Apprch % 1.3 98.7 0 0 0 0 0 0 0 93.9 6.1 0 91 0 9 0  

Total % 0.5 37.5 0 0 0 0 0 0 0 55.9 3.6 0 2.2 0 0.2 0



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Honoapiilani - Front AM

Site Code : 00000000
Start Date : 1/27/2010
Page No : 2

Honoapiilani
From North From East

Honoapiilani
From South

Front
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 06:30 to 08:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15

07:15 0 128 0 0 128 0 0 0 0 0 0 232 7 0 239 11 0 1 0 12 379
07:30 1 138 0 0 139 0 0 0 0 0 0 227 22 0 249 7 0 1 0 8 396
07:45 4 156 0 0 160 0 0 0 0 0 0 199 17 0 216 7 0 3 0 10 386
08:00 3 160 0 0 163 0 0 0 0 0 0 178 13 0 191 10 0 1 0 11 365

Total Volume 8 582 0 0 590 0 0 0 0 0 0 836 59 0 895 35 0 6 0 41 1526
% App. Total 1.4 98.6 0 0  0 0 0 0  0 93.4 6.6 0  85.4 0 14.6 0   

PHF .500 .909 .000 .000 .905 .000 .000 .000 .000 .000 .000 .901 .670 .000 .899 .795 .000 .500 .000 .854 .963
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Keawe PM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 1

Groups Printed- Unshifted
Honoapiilani
From North

Keawe
From East

Honoapiilani
From South

Keawe
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:00 PM 16 295 13 2 326 24 4 24 0 52 18 328 36 0 382 45 7 22 1 75 835
03:15 PM 5 346 24 0 375 22 16 32 3 73 21 288 36 0 345 30 8 31 0 69 862
03:30 PM 14 357 10 3 384 17 8 31 1 57 16 305 23 0 344 39 9 29 4 81 866
03:45 PM 15 382 17 3 417 25 5 25 0 55 21 345 42 0 408 29 10 23 1 63 943

Total 50 1380 64 8 1502 88 33 112 4 237 76 1266 137 0 1479 143 34 105 6 288 3506

04:00 PM 11 335 8 4 358 22 7 24 0 53 17 305 35 0 357 40 7 34 1 82 850
04:15 PM 17 362 14 0 393 27 39 29 0 95 16 280 31 0 327 37 3 31 3 74 889
04:30 PM 13 391 7 3 414 22 5 22 0 49 10 316 34 0 360 38 8 29 0 75 898
04:45 PM 12 312 9 0 333 16 3 13 0 32 12 279 34 0 325 50 4 29 1 84 774

Total 53 1400 38 7 1498 87 54 88 0 229 55 1180 134 0 1369 165 22 123 5 315 3411

05:00 PM 13 316 1 0 330 20 7 20 1 48 8 281 38 0 327 37 5 37 2 81 786
05:15 PM 20 387 9 0 416 12 8 17 0 37 12 302 30 0 344 39 1 27 1 68 865

Grand Total 136 3483 112 15 3746 207 102 237 5 551 151 3029 339 0 3519 384 62 292 14 752 8568
Apprch % 3.6 93 3 0.4  37.6 18.5 43 0.9  4.3 86.1 9.6 0  51.1 8.2 38.8 1.9   

Total % 1.6 40.7 1.3 0.2 43.7 2.4 1.2 2.8 0.1 6.4 1.8 35.4 4 0 41.1 4.5 0.7 3.4 0.2 8.8



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Keawe PM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 2

Honoapiilani
From North

Keawe
From East

Honoapiilani
From South

Keawe
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 14 357 10 3 384 17 8 31 1 57 16 305 23 0 344 39 9 29 4 81 866
03:45 PM 15 382 17 3 417 25 5 25 0 55 21 345 42 0 408 29 10 23 1 63 943
04:00 PM 11 335 8 4 358 22 7 24 0 53 17 305 35 0 357 40 7 34 1 82 850
04:15 PM 17 362 14 0 393 27 39 29 0 95 16 280 31 0 327 37 3 31 3 74 889

Total Volume 57 1436 49 10 1552 91 59 109 1 260 70 1235 131 0 1436 145 29 117 9 300 3548
% App. Total 3.7 92.5 3.2 0.6  35 22.7 41.9 0.4  4.9 86 9.1 0  48.3 9.7 39 3   

PHF .838 .940 .721 .625 .930 .843 .378 .879 .250 .684 .833 .895 .780 .000 .880 .906 .725 .860 .563 .915 .941
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521
Honolulu, HI 96817-5031 File Name : Not Named 3

Site Code : 00000000
Start Date : 10/21/2009
Page No : 1

Honoapiilani & Kaanapali
AM peak
weather: overcast

Groups Printed- Unshifted - Bank 1
LGATE                  

From North
KEAWE                  

From East
LGATE                  

From South
KEAWE                  

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

03:30 PM 30 1 1 0 1 50 3 0 3 5 18 0 18 44 32 0 206
03:45 PM 40 3 0 0 0 52 1 0 5 2 26 0 30 23 34 0 216

Total 70 4 1 0 1 102 4 0 8 7 44 0 48 67 66 0 422

04:00 PM 32 7 0 0 2 34 1 0 5 3 18 0 19 22 33 0 176
04:15 PM 29 4 1 0 1 18 3 0 1 1 25 0 21 20 37 0 161

Grand Total 131 15 2 0 4 154 8 0 14 11 87 0 88 109 136 0 759
Apprch % 88.5 10.1 1.4 0 2.4 92.8 4.8 0 12.5 9.8 77.7 0 26.4 32.7 40.8 0  

Total % 17.3 2 0.3 0 0.5 20.3 1.1 0 1.8 1.4 11.5 0 11.6 14.4 17.9 0
Unshifted 131 15 2 0 4 154 8 0 14 11 87 0 88 109 136 0 759

% Unshifted 100 100 100 0 100 100 100 0 100 100 100 0 100 100 100 0 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 3
Site Code : 00000000
Start Date : 10/21/2009
Page No : 2

Honoapiilani & Kaanapali
AM peak
weather: overcast

LGATE                  
From North

KEAWE                  
From East

LGATE                  
From South

KEAWE                  
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 30 1 1 0 32 1 50 3 0 54 3 5 18 0 26 18 44 32 0 94 206
03:45 PM 40 3 0 0 43 0 52 1 0 53 5 2 26 0 33 30 23 34 0 87 216
04:00 PM 32 7 0 0 39 2 34 1 0 37 5 3 18 0 26 19 22 33 0 74 176
04:15 PM 29 4 1 0 34 1 18 3 0 22 1 1 25 0 27 21 20 37 0 78 161
Total Volume 131 15 2 0 148 4 154 8 0 166 14 11 87 0 112 88 109 136 0 333 759
% App. Total 88.5 10.1 1.4 0  2.4 92.8 4.8 0  12.5 9.8 77.7 0  26.4 32.7 40.8 0   

PHF .819 .536 .500 .000 .860 .500 .740 .667 .000 .769 .700 .550 .837 .000 .848 .733 .619 .919 .000 .886 .878
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 3
Site Code : 00000000
Start Date : 10/21/2009
Page No : 3

Honoapiilani & Kaanapali
AM peak
weather: overcast

LGATE                  
From North

KEAWE                  
From East

LGATE                  
From South

KEAWE                  
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:30 PM 03:30 PM 03:30 PM

+0 mins. 30 1 1 0 32 1 50 3 0 54 3 5 18 0 26 18 44 32 0 94
+15 mins. 40 3 0 0 43 0 52 1 0 53 5 2 26 0 33 30 23 34 0 87
+30 mins. 32 7 0 0 39 2 34 1 0 37 5 3 18 0 26 19 22 33 0 74
+45 mins. 29 4 1 0 34 1 18 3 0 22 1 1 25 0 27 21 20 37 0 78
Total Volume 131 15 2 0 148 4 154 8 0 166 14 11 87 0 112 88 109 136 0 333
% App. Total 88.5 10.1 1.4 0  2.4 92.8 4.8 0  12.5 9.8 77.7 0  26.4 32.7 40.8 0  

PHF .819 .536 .500 .000 .860 .500 .740 .667 .000 .769 .700 .550 .837 .000 .848 .733 .619 .919 .000 .886
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 6
Site Code : 00000000
Start Date : 10/29/2009
Page No : 1

Honoapiilani & Kaanapali
AM peak
weather: overcast

Groups Printed- Unshifted - Bank 1
                       
From North

                       
From East

                       
From South

                       
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
03:30 PM 16 0 2 0 2 44 0 0 0 1 3 0 0 39 11 0 118
03:45 PM 5 0 2 0 4 39 0 0 0 0 1 0 1 29 11 0 92

Total 21 0 4 0 6 83 0 0 0 1 4 0 1 68 22 0 210

04:00 PM 15 0 0 0 6 30 0 0 1 0 0 0 2 13 10 1 78
04:15 PM 10 0 0 0 1 19 0 0 0 0 1 0 1 13 7 0 52

Grand Total 46 0 4 0 13 132 0 0 1 1 5 0 4 94 39 1 340
Apprch % 92 0 8 0 9 91 0 0 14.3 14.3 71.4 0 2.9 68.1 28.3 0.7  

Total % 13.5 0 1.2 0 3.8 38.8 0 0 0.3 0.3 1.5 0 1.2 27.6 11.5 0.3
Unshifted 46 0 4 0 13 132 0 0 1 1 5 0 4 94 39 1 340

% Unshifted 100 0 100 0 100 100 0 0 100 100 100 0 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 6
Site Code : 00000000
Start Date : 10/29/2009
Page No : 2

Honoapiilani & Kaanapali
AM peak
weather: overcast

                       
From North

                       
From East

                       
From South

                       
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 16 0 2 0 18 2 44 0 0 46 0 1 3 0 4 0 39 11 0 50 118
03:45 PM 5 0 2 0 7 4 39 0 0 43 0 0 1 0 1 1 29 11 0 41 92
04:00 PM 15 0 0 0 15 6 30 0 0 36 1 0 0 0 1 2 13 10 1 26 78
04:15 PM 10 0 0 0 10 1 19 0 0 20 0 0 1 0 1 1 13 7 0 21 52
Total Volume 46 0 4 0 50 13 132 0 0 145 1 1 5 0 7 4 94 39 1 138 340
% App. Total 92 0 8 0  9 91 0 0  14.3 14.3 71.4 0  2.9 68.1 28.3 0.7   

PHF .719 .000 .500 .000 .694 .542 .750 .000 .000 .788 .250 .250 .417 .000 .438 .500 .603 .886 .250 .690 .720
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Austin, Tsutsumi, and Associates
501Sumner Street, Suite 521

Honolulu, HI 96817-5031
File Name : Not Named 6
Site Code : 00000000
Start Date : 10/29/2009
Page No : 3

Honoapiilani & Kaanapali
AM peak
weather: overcast

                       
From North

                       
From East

                       
From South

                       
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

03:30 PM 03:30 PM 03:30 PM 03:30 PM

+0 mins. 16 0 2 0 18 2 44 0 0 46 0 1 3 0 4 0 39 11 0 50
+15 mins. 5 0 2 0 7 4 39 0 0 43 0 0 1 0 1 1 29 11 0 41
+30 mins. 15 0 0 0 15 6 30 0 0 36 1 0 0 0 1 2 13 10 1 26
+45 mins. 10 0 0 0 10 1 19 0 0 20 0 0 1 0 1 1 13 7 0 21
Total Volume 46 0 4 0 50 13 132 0 0 145 1 1 5 0 7 4 94 39 1 138
% App. Total 92 0 8 0  9 91 0 0  14.3 14.3 71.4 0  2.9 68.1 28.3 0.7  

PHF .719 .000 .500 .000 .694 .542 .750 .000 .000 .788 .250 .250 .417 .000 .438 .500 .603 .886 .250 .690
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Hinau PM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 1

Honoapiilani & Hinau
PM Peak Hour

Groups Printed- Unshifted
Honoapiilani
From North

Hinau
From East

Honoapiilani
From South

Hinau
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:00 PM 0 315 23 0 338 23 0 32 0 55 21 321 0 0 342 0 0 0 0 0 735
03:15 PM 0 343 25 2 370 18 1 32 0 51 18 324 0 0 342 0 0 0 0 0 763
03:30 PM 0 331 29 0 360 25 0 37 2 64 31 352 0 0 383 0 0 0 0 0 807
03:45 PM 0 354 30 0 384 34 0 39 0 73 30 334 0 0 364 0 0 0 0 0 821

Total 0 1343 107 2 1452 100 1 140 2 243 100 1331 0 0 1431 0 0 0 0 0 3126

04:00 PM 0 300 17 1 318 27 0 21 1 49 18 323 0 0 341 0 0 0 0 0 708
04:15 PM 0 394 28 1 423 22 0 23 0 45 16 364 0 0 380 0 0 0 0 0 848
04:30 PM 0 340 22 1 363 23 0 37 1 61 16 331 0 0 347 0 0 0 0 0 771
04:45 PM 0 319 17 0 336 18 0 32 1 51 21 308 0 0 329 0 0 0 0 0 716

Total 0 1353 84 3 1440 90 0 113 3 206 71 1326 0 0 1397 0 0 0 0 0 3043

05:00 PM 0 297 14 0 311 28 0 33 0 61 18 330 0 0 348 0 0 0 0 0 720
05:15 PM 0 361 18 0 379 19 0 23 2 44 20 303 0 0 323 0 0 0 0 0 746

Grand Total 0 3354 223 5 3582 237 1 309 7 554 209 3290 0 0 3499 0 0 0 0 0 7635
Apprch % 0 93.6 6.2 0.1  42.8 0.2 55.8 1.3  6 94 0 0  0 0 0 0   

Total % 0 43.9 2.9 0.1 46.9 3.1 0 4 0.1 7.3 2.7 43.1 0 0 45.8 0 0 0 0 0



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Hinau PM

Site Code : 00000000
Start Date : 2/6/2008
Page No : 2

Honoapiilani & Hinau
PM Peak Hour

Honoapiilani
From North

Hinau
From East

Honoapiilani
From South

Hinau
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 0 331 29 0 360 25 0 37 2 64 31 352 0 0 383 0 0 0 0 0 807
03:45 PM 0 354 30 0 384 34 0 39 0 73 30 334 0 0 364 0 0 0 0 0 821
04:00 PM 0 300 17 1 318 27 0 21 1 49 18 323 0 0 341 0 0 0 0 0 708
04:15 PM 0 394 28 1 423 22 0 23 0 45 16 364 0 0 380 0 0 0 0 0 848
Total Volume 0 1379 104 2 1485 108 0 120 3 231 95 1373 0 0 1468 0 0 0 0 0 3184
% App. Total 0 92.9 7 0.1  46.8 0 51.9 1.3  6.5 93.5 0 0  0 0 0 0   

PHF .000 .875 .867 .500 .878 .794 .000 .769 .375 .791 .766 .943 .000 .000 .958 .000 .000 .000 .000 .000 .939
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Papalaua pm (new)

Site Code : 00000000
Start Date : 2/6/2008
Page No : 1

Honopiilani & Papalaua
PM Peak

Groups Printed- Unshifted
HONO                   

From North
PAQPALAUA              

From East
HONO                   

From South
PAQPALAUA              

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:30 PM 42 323 7 0 372 9 7 7 0 23 3 276 19 0 298 17 7 53 0 77 770
03:45 PM 49 311 5 0 365 11 4 8 0 23 7 263 18 0 288 22 9 75 0 106 782

Total 91 634 12 0 737 20 11 15 0 46 10 539 37 0 586 39 16 128 0 183 1552

04:00 PM 39 278 4 0 321 9 6 7 0 22 10 266 12 0 288 25 8 56 0 89 720
04:15 PM 41 323 8 0 372 7 7 7 0 21 8 273 21 0 302 25 3 77 0 105 800

Grand Total 171 1235 24 0 1430 36 24 29 0 89 28 1078 70 0 1176 89 27 261 0 377 3072
Apprch % 12 86.4 1.7 0  40.4 27 32.6 0  2.4 91.7 6 0  23.6 7.2 69.2 0   

Total % 5.6 40.2 0.8 0 46.5 1.2 0.8 0.9 0 2.9 0.9 35.1 2.3 0 38.3 2.9 0.9 8.5 0 12.3



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Papalaua pm (new)

Site Code : 00000000
Start Date : 2/6/2008
Page No : 2

Honopiilani & Papalaua
PM Peak

HONO                   
From North

PAQPALAUA              
From East

HONO                   
From South

PAQPALAUA              
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 42 323 7 0 372 9 7 7 0 23 3 276 19 0 298 17 7 53 0 77 770
03:45 PM 49 311 5 0 365 11 4 8 0 23 7 263 18 0 288 22 9 75 0 106 782
04:00 PM 39 278 4 0 321 9 6 7 0 22 10 266 12 0 288 25 8 56 0 89 720
04:15 PM 41 323 8 0 372 7 7 7 0 21 8 273 21 0 302 25 3 77 0 105 800

Total Volume 171 1235 24 0 1430 36 24 29 0 89 28 1078 70 0 1176 89 27 261 0 377 3072
% App. Total 12 86.4 1.7 0  40.4 27 32.6 0  2.4 91.7 6 0  23.6 7.2 69.2 0   

PHF .872 .956 .750 .000 .961 .818 .857 .906 .000 .967 .700 .976 .833 .000 .974 .890 .750 .847 .000 .889 .960

 HONO                     

 P
A

Q
P

A
LA

U
A

   
   

   
   

   
 

 P
A

Q
P

A
LA

U
A

                

 HONO                     

Right
171 

Thru
1235 

Left
24 

Peds
0 

InOut Total
1375 1430 2805 

R
ight

36 
T

hru24 
Left29 

P
eds0 

O
ut

T
otal

In
79 

89 
168 

Left
70 

Thru
1078 

Right
28 

Peds
0 

Out TotalIn
1353 1176 2529 

Le
ft

26
1 

T
hr

u27
 

R
ig

ht89
 

P
ed

s0 

T
ot

al
O

ut
In

26
5 

37
7 

64
2 

Peak Hour Begins at 03:30 PM
 
Unshifted

Peak Hour Data

North



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Kahua - Lahainaluna PM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Lahainaluna & Kahua
PM Peak

Groups Printed- Unshifted
KAHUA                  

From North
LAHAINALUNA            

From East
KAHUA                  

From South
LAHAINALUNA            

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:00 PM 10 0 3 0 13 1 132 0 0 133 0 0 0 0 0 0 90 8 0 98 244
03:15 PM 7 0 3 0 10 2 100 0 0 102 0 0 0 0 0 0 115 9 0 124 236
03:30 PM 9 0 1 1 11 3 107 0 0 110 0 0 0 0 0 0 137 13 0 150 271
03:45 PM 7 0 5 0 12 1 117 0 0 118 0 0 0 0 0 0 132 10 0 142 272

Total 33 0 12 1 46 7 456 0 0 463 0 0 0 0 0 0 474 40 0 514 1023

04:00 PM 9 0 3 5 17 0 115 0 0 115 0 0 0 0 0 0 125 17 1 143 275
04:15 PM 9 0 4 0 13 3 103 0 0 106 0 0 0 1 1 0 151 24 0 175 295
04:30 PM 6 1 2 1 10 2 105 0 0 107 0 0 0 0 0 0 144 26 0 170 287
04:45 PM 10 0 4 1 15 2 110 0 0 112 0 0 0 0 0 0 129 22 0 151 278

Total 34 1 13 7 55 7 433 0 0 440 0 0 0 1 1 0 549 89 1 639 1135

05:00 PM 7 0 2 0 9 6 91 0 0 97 0 0 0 0 0 0 118 18 0 136 242
05:15 PM 11 0 2 2 15 1 93 0 0 94 0 0 0 0 0 0 114 11 1 126 235

Grand Total 85 1 29 10 125 21 1073 0 0 1094 0 0 0 1 1 0 1255 158 2 1415 2635
Apprch % 68 0.8 23.2 8  1.9 98.1 0 0  0 0 0 100  0 88.7 11.2 0.1   

Total % 3.2 0 1.1 0.4 4.7 0.8 40.7 0 0 41.5 0 0 0 0 0 0 47.6 6 0.1 53.7



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Kahua - Lahainaluna PM

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Lahainaluna & Kahua
PM Peak

KAHUA                  
From North

LAHAINALUNA            
From East

KAHUA                  
From South

LAHAINALUNA            
From West

Start
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 9 0 1 1 11 3 107 0 0 110 0 0 0 0 0 0 137 13 0 150 271
03:45 PM 7 0 5 0 12 1 117 0 0 118 0 0 0 0 0 0 132 10 0 142 272
04:00 PM 9 0 3 5 17 0 115 0 0 115 0 0 0 0 0 0 125 17 1 143 275
04:15 PM 9 0 4 0 13 3 103 0 0 106 0 0 0 1 1 0 151 24 0 175 295
Total Volume 34 0 13 6 53 7 442 0 0 449 0 0 0 1 1 0 545 64 1 610 1113
% App. Total 64.2 0 24.5 11.3  1.6 98.4 0 0  0 0 0 100  0 89.3 10.5 0.2   

PHF .944 .000 .650 .300 .779 .583 .944 .000 .000 .951 .000 .000 .000 .250 .250 .000 .902 .667 .250 .871 .943
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File Name : Lahainaluna - Mill
Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Class 1
Mill

From North
Lahaina

From East
Mill

From South
Lahaina

From West
Start Time Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Int. Total

03:00 PM 3 1 0 0 4 1 130 10 0 141 8 0 3 1 12 9 84 3 1 97 254
03:15 PM 2 1 0 0 3 0 104 4 0 108 14 0 2 0 16 4 106 3 3 116 243
03:30 PM 2 0 1 0 3 0 119 12 0 131 19 0 2 0 21 1 146 0 3 150 305
03:45 PM 2 0 1 0 3 0 134 8 2 144 16 0 6 0 22 5 134 2 7 148 317

Total 9 2 2 0 13 1 487 34 2 524 57 0 13 1 71 19 470 8 14 511 1119

04:00 PM 1 0 0 0 1 0 116 8 0 124 17 0 4 0 21 3 119 5 9 136 282
04:15 PM 1 1 0 0 2 0 114 9 0 123 18 0 6 0 24 7 164 1 10 182 331
04:30 PM 4 0 0 0 4 0 101 8 0 109 27 0 0 0 27 4 145 0 4 153 293
04:45 PM 4 1 1 0 6 1 121 9 0 131 22 1 4 0 27 3 129 1 9 142 306

Total 10 2 1 0 13 1 452 34 0 487 84 1 14 0 99 17 557 7 32 613 1212

05:00 PM 2 2 0 0 4 0 86 8 0 94 21 0 8 0 29 6 115 0 4 125 252
05:15 PM 1 0 0 0 1 0 41 1 0 42 7 0 2 0 9 3 54 0 1 58 110

Grand Total 22 6 3 0 31 2 1066 77 2 1147 169 1 37 1 208 45 1196 15 51 1307 2693
Apprch % 71 19.4 9.7 0  0.2 92.9 6.7 0.2  81.2 0.5 17.8 0.5  3.4 91.5 1.1 3.9   

Total % 0.8 0.2 0.1 0 1.2 0.1 39.6 2.9 0.1 42.6 6.3 0 1.4 0 7.7 1.7 44.4 0.6 1.9 48.5

Austin, Tsutsumi & Associates
501 Sumner Street Suite 521

Honolulu, HI, Zip 96817
(808) 533-3646



File Name : Lahainaluna - Mill
Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Mill
From North

Lahaina
From East

Mill
From South

Lahaina
From West

Start Time Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 2 0 1 0 3 0 119 12 0 131 19 0 2 0 21 1 146 0 3 150 305
03:45 PM 2 0 1 0 3 0 134 8 2 144 16 0 6 0 22 5 134 2 7 148 317
04:00 PM 1 0 0 0 1 0 116 8 0 124 17 0 4 0 21 3 119 5 9 136 282
04:15 PM 1 1 0 0 2 0 114 9 0 123 18 0 6 0 24 7 164 1 10 182 331

Total Volume 6 1 2 0 9 0 483 37 2 522 70 0 18 0 88 16 563 8 29 616 1235
% App. Total 66.7 11.1 22.2 0  0 92.5 7.1 0.4  79.5 0 20.5 0  2.6 91.4 1.3 4.7   

PHF .750 .250 .500 .000 .750 .000 .901 .771 .250 .906 .921 .000 .750 .000 .917 .571 .858 .400 .725 .846 .933
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Austin, Tsutsumi & Associates
501 Sumner Street Suite 521

Honolulu, HI, Zip 96817
(808) 533-3646



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Lahainaluna (forced peak)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted
Honoapiilani
From North

Lahainaluna
From East

Honoapiilani
From South

Lahainaluna
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:30 PM 13 266 81 0 360 62 41 27 2 132 19 198 9 5 231 16 47 23 0 86 809
03:45 PM 29 271 71 0 371 74 41 35 0 150 15 207 10 8 240 11 51 25 0 87 848

Total 42 537 152 0 731 136 82 62 2 282 34 405 19 13 471 27 98 48 0 173 1657

04:00 PM 23 266 77 0 366 61 26 28 0 115 12 219 14 12 257 15 45 36 0 96 834
04:15 PM 20 246 92 1 359 60 28 19 0 107 9 195 15 13 232 9 62 20 0 91 789

Grand Total 85 1049 321 1 1456 257 136 109 2 504 55 819 48 38 960 51 205 104 0 360 3280
Apprch % 5.8 72 22 0.1  51 27 21.6 0.4  5.7 85.3 5 4  14.2 56.9 28.9 0   

Total % 2.6 32 9.8 0 44.4 7.8 4.1 3.3 0.1 15.4 1.7 25 1.5 1.2 29.3 1.6 6.2 3.2 0 11



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Lahainaluna (forced peak)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Honoapiilani
From North

Lahainaluna
From East

Honoapiilani
From South

Lahainaluna
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 13 266 81 0 360 62 41 27 2 132 19 198 9 5 231 16 47 23 0 86 809
03:45 PM 29 271 71 0 371 74 41 35 0 150 15 207 10 8 240 11 51 25 0 87 848
04:00 PM 23 266 77 0 366 61 26 28 0 115 12 219 14 12 257 15 45 36 0 96 834
04:15 PM 20 246 92 1 359 60 28 19 0 107 9 195 15 13 232 9 62 20 0 91 789

Total Volume 85 1049 321 1 1456 257 136 109 2 504 55 819 48 38 960 51 205 104 0 360 3280
% App. Total 5.8 72 22 0.1  51 27 21.6 0.4  5.7 85.3 5 4  14.2 56.9 28.9 0   

PHF .733 .968 .872 .250 .981 .868 .829 .779 .250 .840 .724 .935 .800 .731 .934 .797 .827 .722 .000 .938 .967
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : 245 - 445 (4 april)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted - Bank 1
Honoapiilani
From North

Dickenson
From East

Honoapiilani
From South

Dickenson
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

02:45 PM 35 249 2 3 289 2 2 23 0 27 5 210 8 0 223 4 12 19 0 35 574
Total 35 249 2 3 289 2 2 23 0 27 5 210 8 0 223 4 12 19 0 35 574

03:00 PM 24 250 3 4 281 8 5 7 0 20 18 179 12 0 209 10 6 18 4 38 548
03:15 PM 31 294 8 1 334 5 1 12 0 18 9 215 6 0 230 7 6 16 0 29 611
03:30 PM 37 262 8 0 307 4 3 12 0 19 19 201 10 0 230 13 6 20 0 39 595
03:45 PM 63 261 5 0 329 5 7 11 0 23 21 211 5 0 237 6 7 19 1 33 622

Total 155 1067 24 5 1251 22 16 42 0 80 67 806 33 0 906 36 25 73 5 139 2376

04:00 PM 32 279 2 2 315 3 3 9 0 15 14 215 4 0 233 9 8 19 0 36 599
04:15 PM 35 227 7 0 269 8 2 10 0 20 16 193 2 0 211 12 15 22 0 49 549
04:30 PM 44 245 6 1 296 5 2 15 0 22 10 199 6 2 217 6 18 22 0 46 581

Grand Total 301 2067 41 11 2420 40 25 99 0 164 112 1623 53 2 1790 67 78 155 5 305 4679
Apprch % 12.4 85.4 1.7 0.5  24.4 15.2 60.4 0  6.3 90.7 3 0.1  22 25.6 50.8 1.6   

Total % 6.4 44.2 0.9 0.2 51.7 0.9 0.5 2.1 0 3.5 2.4 34.7 1.1 0 38.3 1.4 1.7 3.3 0.1 6.5
Unshifted 301 2067 41 11 2420 40 25 99 0 164 112 1623 53 2 1790 67 78 155 5 305 4679

% Unshifted 100 100 100 100 100 100 100 100 0 100 100 100 100 100 100 100 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 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 : 245 - 445 (4 april)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

Honoapiilani
From North

Dickenson
From East

Honoapiilani
From South

Dickenson
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 37 262 8 0 307 4 3 12 0 19 19 201 10 0 230 13 6 20 0 39 595
03:45 PM 63 261 5 0 329 5 7 11 0 23 21 211 5 0 237 6 7 19 1 33 622
04:00 PM 32 279 2 2 315 3 3 9 0 15 14 215 4 0 233 9 8 19 0 36 599
04:15 PM 35 227 7 0 269 8 2 10 0 20 16 193 2 0 211 12 15 22 0 49 549

Total Volume 167 1029 22 2 1220 20 15 42 0 77 70 820 21 0 911 40 36 80 1 157 2365
% App. Total 13.7 84.3 1.8 0.2  26 19.5 54.5 0  7.7 90 2.3 0  25.5 22.9 51 0.6   

PHF .663 .922 .688 .250 .927 .625 .536 .875 .000 .837 .833 .953 .525 .000 .961 .769 .600 .909 .250 .801 .951
Unshifted 167 1029

% Unshifted 100 100 100 100 100 100 100 100 0 100 100 100 100 0 100 100 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 Honoapiilani 

 D
ic

ke
ns

on
  D

ickenson 

 Honoapiilani 

Right

167 
0 

167 
Thru

1029 
0 

1029 
Left

22 
0 

22 
Peds

2 
0 
2 

InOut Total
920 1220 2140 

0 0 0 
920 2140 1220 

R
ight

20 0 
20 

T
hru 15 0 

15 
Left 42 0 

42 
P

eds 0 0 0 

O
ut

T
otal

In
128 

77 
205 

0 
0 

0 
128 

205 
77 

Left
21 
0 

21 

Thru
820 

0 
820 

Right
70 
0 

70 

Peds
0 
0 
0 

Out TotalIn

1111 911 2022 
0 0 0 

1111 2022 911 

Le
ft80

 0 
80

 
T

hr
u36

 0 
36

 
R

ig
ht40

 0 
40

 
P

ed
s1 0 1 

T
ot

al
O

ut
In

20
3 

15
7 

36
0 

0 
0 

0 
20

3 
36

0 
15

7 

Peak Hour Begins at 03:30 PM
 
Unshifted
Bank 1

Peak Hour Data

North



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646 File Name : Shaw PM (2)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 1

Groups Printed- Unshifted - Bank 1
HWY                    

From North
SHAW                   

From East
HWY                    

From South
SHAW                   

From West
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:00 PM 17 231 11 0 259 12 2 3 0 17 2 213 24 0 239 28 4 12 0 44 559
03:15 PM 8 262 17 0 287 9 2 1 0 12 3 227 26 0 256 29 2 5 0 36 591
03:30 PM 5 256 17 0 278 22 7 1 0 30 4 209 36 0 249 31 5 11 0 47 604
03:45 PM 7 252 14 0 273 16 12 4 0 32 3 228 30 0 261 36 16 15 0 67 633

Total 37 1001 59 0 1097 59 23 9 0 91 12 877 116 0 1005 124 27 43 0 194 2387

04:00 PM 8 258 14 0 280 17 8 7 0 32 4 214 25 0 243 36 10 18 0 64 619
04:15 PM 13 253 11 0 277 10 5 4 0 19 3 202 26 0 231 38 7 11 0 56 583
04:30 PM 9 211 14 0 234 9 5 2 0 16 5 208 31 0 244 36 9 12 0 57 551
04:45 PM 16 242 14 0 272 13 3 4 0 20 3 226 20 0 249 32 8 8 0 48 589

Total 46 964 53 0 1063 49 21 17 0 87 15 850 102 0 967 142 34 49 0 225 2342

Grand Total 83 1965 112 0 2160 108 44 26 0 178 27 1727 218 0 1972 266 61 92 0 419 4729
Apprch % 3.8 91 5.2 0  60.7 24.7 14.6 0  1.4 87.6 11.1 0  63.5 14.6 22 0   

Total % 1.8 41.6 2.4 0 45.7 2.3 0.9 0.5 0 3.8 0.6 36.5 4.6 0 41.7 5.6 1.3 1.9 0 8.9
Unshifted 83 1965 112 0 2160 108 44 26 0 178 27 1727 218 0 1972 266 61 92 0 419 4729

% Unshifted 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 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 : Shaw PM (2)

Site Code : 00000000
Start Date : 2/7/2008
Page No : 2

HWY                    
From North

SHAW                   
From East

HWY                    
From South

SHAW                   
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 5 256 17 0 278 22 7 1 0 30 4 209 36 0 249 31 5 11 0 47 604
03:45 PM 7 252 14 0 273 16 12 4 0 32 3 228 30 0 261 36 16 15 0 67 633
04:00 PM 8 258 14 0 280 17 8 7 0 32 4 214 25 0 243 36 10 18 0 64 619
04:15 PM 13 253 11 0 277 10 5 4 0 19 3 202 26 0 231 38 7 11 0 56 583

Total Volume 33 1019 56 0 1108 65 32 16 0 113 14 853 117 0 984 141 38 55 0 234 2439
% App. Total 3 92 5.1 0  57.5 28.3 14.2 0  1.4 86.7 11.9 0  60.3 16.2 23.5 0   

PHF .635 .987 .824 .000 .989 .739 .667 .571 .000 .883 .875 .935 .813 .000 .943 .928 .594 .764 .000 .873 .963
Unshifted 33 1019

% Unshifted 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646File Name : aholo pm (new, missing some movements)

Site Code : 00000000
Start Date : 4/7/2008
Page No : 1

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Groups Printed- Class 1
Hono

From North
Aholo

From East
Hono

From South
Aholo

From West

Start Time Rght Thru Left Other Rght Thru Left Other Rght Thru Left Other Rght Thru Left Other Int. Total

*** BREAK ***

03:30 PM 2 293 7 0 6 0 0 0 0 248 2 0 1 0 1 0 560
03:45 PM 0 287 10 0 10 0 0 0 0 246 4 0 6 0 0 0 563

Total 2 580 17 0 16 0 0 0 0 494 6 0 7 0 1 0 1123

04:00 PM 1 289 8 0 10 0 0 0 0 250 2 0 7 0 0 0 567
04:15 PM 3 280 3 0 4 0 2 0 0 237 13 0 3 0 0 0 545

*** BREAK ***
Total 4 569 11 0 14 0 2 0 0 487 15 0 10 0 0 0 1112

*** BREAK ***

Grand Total 6 1149 28 0 30 0 2 0 0 981 21 0 17 0 1 0 2235
Apprch % 0.5 97.1 2.4 0 93.8 0 6.2 0 0 97.9 2.1 0 94.4 0 5.6 0  

Total % 0.3 51.4 1.3 0 1.3 0 0.1 0 0 43.9 0.9 0 0.8 0 0 0



Austin Tsutsumi & Asscociates
501 Sumner St. Ste. 521

Honolulu, HI 96817
(808) 533-3646File Name : aholo pm (new, missing some movements)

Site Code : 00000000
Start Date : 4/7/2008
Page No : 2

Default Comments
Change These in The Preferences Window
Select File/Preference in the Main Scree
Then Click the Comments Tab

Hono
From North

Aholo
From East

Hono
From South

Aholo
From West

Start Time Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Rght Thru Left Other App. Total Int. Total

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 2 293 7 0 302 6 0 0 0 6 0 248 2 0 250 1 0 1 0 2 560
03:45 PM 0 287 10 0 297 10 0 0 0 10 0 246 4 0 250 6 0 0 0 6 563
04:00 PM 1 289 8 0 298 10 0 0 0 10 0 250 2 0 252 7 0 0 0 7 567

04:15 PM 3 280 3 0 286 4 0 2 0 6 0 237 13 0 250 3 0 0 0 3 545
Total Volume 6 1149 28 0 1183 30 0 2 0 32 0 981 21 0 1002 17 0 1 0 18 2235
% App. Total 0.5 97.1 2.4 0  93.8 0 6.2 0  0 97.9 2.1 0  94.4 0 5.6 0   

PHF .500 .980 .700 .000 .979 .750 .000 .250 .000 .800 .000 .981 .404 .000 .994 .607 .000 .250 .000 .643 .985
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Honoapiilani - Front PM

Site Code : 00000000
Start Date : 1/26/2010
Page No : 1

Groups Printed- Unshifted
Honoapiilani
From North From East

Honoapiilani
From South

Front
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:00 6 237 0 0 0 0 0 0 0 242 9 0 11 0 3 0 508
15:15 7 230 0 0 0 0 0 0 0 220 16 0 20 0 2 1 496
15:30 5 271 0 0 0 0 0 0 0 218 18 0 14 0 0 0 526
15:45 7 220 0 0 0 0 0 0 0 237 12 0 9 0 1 0 486
Total 25 958 0 0 0 0 0 0 0 917 55 0 54 0 6 1 2016

16:00 2 228 0 0 0 0 0 0 0 261 16 0 27 0 1 0 535
16:15 4 234 0 0 0 0 0 0 0 234 23 0 21 0 1 0 517
16:30 2 261 0 0 0 0 0 0 0 238 18 0 17 0 3 0 539
16:45 5 218 0 0 0 0 0 0 0 223 27 0 12 0 2 0 487
Total 13 941 0 0 0 0 0 0 0 956 84 0 77 0 7 0 2078

Grand Total 38 1899 0 0 0 0 0 0 0 1873 139 0 131 0 13 1 4094
Apprch % 2 98 0 0 0 0 0 0 0 93.1 6.9 0 90.3 0 9 0.7  

Total % 0.9 46.4 0 0 0 0 0 0 0 45.7 3.4 0 3.2 0 0.3 0



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Honoapiilani - Front PM

Site Code : 00000000
Start Date : 1/26/2010
Page No : 2

Honoapiilani
From North From East

Honoapiilani
From South

Front
From West

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 15:30 to 16:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 15:30

15:30 5 271 0 0 276 0 0 0 0 0 0 218 18 0 236 14 0 0 0 14 526
15:45 7 220 0 0 227 0 0 0 0 0 0 237 12 0 249 9 0 1 0 10 486
16:00 2 228 0 0 230 0 0 0 0 0 0 261 16 0 277 27 0 1 0 28 535
16:15 4 234 0 0 238 0 0 0 0 0 0 234 23 0 257 21 0 1 0 22 517

Total Volume 18 953 0 0 971 0 0 0 0 0 0 950 69 0 1019 71 0 3 0 74 2064
% App. Total 1.9 98.1 0 0  0 0 0 0  0 93.2 6.8 0  95.9 0 4.1 0   

PHF .643 .879 .000 .000 .880 .000 .000 .000 .000 .000 .000 .910 .750 .000 .920 .657 .000 .750 .000 .661 .964

 Honoapiilani 

 F
ro

nt
 

  

 Honoapiilani 

Right
18 

Thru
953 

Left
0 

Peds
0 

InOut Total
953 971 1924 

R
ight0 

T
hru0 

Left0 
P

eds0 

O
ut

T
otal

In
0 

0 
0 

Left
69 

Thru
950 

Right
0 

Peds
0 

Out TotalIn
1024 1019 2043 

Le
ft3 

T
hr

u0 
R

ig
ht71

 
P

ed
s0 

T
ot

al
O

ut
In

87
 

74
 

16
1 

Peak Hour Begins at 15:30
 
Unshifted

Peak Hour Data

North



  
 
 

 
APPENDIX B 

LEVEL OF SERVICE CRITERIA 

 



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.) 

A <    10.0 
B >10.0 and � 20.0 
C >20.0 and � 35.0 
D >35.0 and � 55.0 
E >55.0 and � 80.0 
F >  80.0 

 
 
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 
Service 

Average Control Delay 
(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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Appendix C: Model Transcoding Methodology 

The Maui travel Demand Forecasting Model (MTDFM) and Trip Generation 

Methodology1 were used to project and assign the traffic onto the roadway network. The 

result was an 80-percent increase in corridor demand2 over existing conditions, which 

would cause congestion and require additional corridor capacity. However, some of this 

traffic will be alleviated by the planned construction of Phase 1A and 1B1 of the Lahaina 

Bypass Road in conjunction with the Keawe Street Extension.  

Projection Methodology 

The MTDFM projects over a 30-year span and assigns land use and 

socioeconomic data to Traffic Analysis Zones (TAZ’s). The attributes were obtained from 

Maui County in 2007 and used to generate and assign traffic across the roadway 

network. 

Between 2001 and 2030, the MTDFM assumed an aggregate growth of 4,499 

residential units and 8,589 employees for the West Maui region; approximately 80% of 

the increase in West Maui employment would occur north of Keawe Street.  

The following projects were noticeably absent or partly absent from the MTDFM: 

the Wainee development, the Lahaina Business Park, the Pioneer Mill site commercial 

areas and HHFDC Villages of Leialii development.   Therefore, the impacts of these 

projects were estimated using Trip Generation methodology. See Table C2 below for the 

results of the ITE Trip Generation. See Figures C1, C2, and C3 for an overlay of MTDFM 

TAZ increases between 2001 and 2030 and known projects as reported by the County of 

Maui Long Range Planning Department. 

In general, new trips were assigned based upon knowledge of future 

developments and existing travel patterns.  

                                                 
1 Trip Generation Methodology used for projects that were not part of the 2007 MTDFM data set.  

2 Based on through movement volume (without the LBR) for the PM peak hour of traffic at the Keawe Street/Honoapiilani 

Highway intersection.  



Table C1: Trip Generation Rates 

Land Use (ITE 
Code) 

Independent 
Variable 

AM Peak Hour of 
Traffic 

PM Peak Hour of 
Traffic 

Trip 
Rate 

% 
Entering 

Trip 
Rate 

% 
Entering 

Single-Family 
Residential (210) 

Dwelling Units 
(DU) [a] 25% [b] 63% 

Multi-Family 
Residential (230) 

Dwelling Units 
(DU) [c] 17% [d] 67% 

General Light 
Industrial (110) Acres 7.51 83% 7.76 22% 

Shopping Center 
(820) 

Gross Leasable 
Area (GLA) [e] 61% [f] 49% 

Source: Trip Generation, 8th Edition, Institute of Transportation Engineers. 

[a] 0.7 * x + 9.74 
[b] EXP (0.9 * LN(x) + 0.51) 
[c] EXP (0.8*LN(x) + 0.26) 
[d] EXP (0.82 * LN(x) + 0.32) 
[e] EXP (0.59 * LN(x) + 2.32) 
[f] EXP (0.67 * LN(x) + 3.37) 
where “x” is the independent variable 
 
 
 

  



Table C2: Project Trip Generation 

Land Use Designation 
Independ

ent 
Variable 

AADT 

AM Peak Hour of 
Traffic 

PM Peak Hour of 
Traffic 

Enter 
(vph) 

Exit 
(vph) 

Enter 
(vph) 

Exit 
(vph) 

Wainee              
Single-Family 
Residential (210) 1183 DU 1,211 24 70 77 46 

Multi-Family 
Residential (230) 563 DU 2,893 35 171 167 82 

HHFDC Villages of 
Leialii             

Single-Family 
Residential (210) 1,200 DU 10,228 213 638 620 364 

Light Industrial (110) 8 Acres 414 50 11 14 49 
Pioneer Mill site 1                 

Shopping Center 
(820) 

122,000 
Sq. Ft. 
GLA 

7,728 106 68 357 371 

Pioneer Mill site 2                  

Shopping Center 
(820) 

122,000 
Sq. Ft. 
GLA 

7,728 106 68 357 371 

Total 30,202 534 1,026 1,592 1,283 
 

 

 

  

                                                 
3 Approximately 462 Single-Family units are accounted for by the MTDFM 
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HCM Unsignalized Intersection Capacity Analysis
1: Honoapiilani Highway & 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 0 6 4 56 10 922 0 33 559 11
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 0 0 7 4 61 11 1002 0 36 608 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1711 1709 614 1703 1715 1002 620 1002
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1711 1709 614 1703 1715 1002 620 1002
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 98 100 100 91 95 79 99 95
cM capacity (veh/h) 52 85 492 69 84 294 961 691

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 1 72 11 1002 36 620
Volume Left 1 7 11 0 36 0
Volume Right 0 61 0 0 0 12
cSH 52 347 961 1700 691 1700
Volume to Capacity 0.02 0.21 0.01 0.59 0.05 0.36
Queue Length 95th (ft) 2 19 1 0 4 0
Control Delay (s) 76.0 26.5 8.8 0.0 10.5 0.0
Lane LOS F D A B
Approach Delay (s) 76.0 26.5 0.1 0.6
Approach LOS F D

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15



Timings
2: Shaw Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 44 11 31 6 13 25 72 879 20 595
Turn Type Perm Perm Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 1.0 20.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 7.0 33.0 5.0 29.0
Total Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 9.0 107.0 9.0 107.0
Total Split (%) 17.1% 17.1% 17.1% 17.1% 17.1% 17.1% 6.4% 76.4% 6.4% 76.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 74 (53%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     2: Shaw Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
2: Shaw Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 11 31 6 13 25 72 879 4 20 595 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1791 1583 1832 1583 1770 1862 1770 1848
Flt Permitted 0.75 1.00 0.89 1.00 0.35 1.00 0.25 1.00
Satd. Flow (perm) 1406 1583 1658 1583 658 1862 459 1848
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 12 34 7 14 27 78 955 4 22 647 35
RTOR Reduction (vph) 0 0 32 0 0 25 0 0 0 0 1 0
Lane Group Flow (vph) 0 60 2 0 21 2 78 959 0 22 681 0
Turn Type Perm Perm Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 10.0 10.0 10.0 10.0 118.0 113.1 114.0 111.1
Effective Green, g (s) 10.0 10.0 10.0 10.0 118.0 113.1 114.0 111.1
Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.84 0.81 0.81 0.79
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 100 113 118 113 594 1504 401 1467
v/s Ratio Prot c0.00 c0.52 0.00 0.37
v/s Ratio Perm c0.04 0.00 0.01 0.00 0.11 0.04
v/c Ratio 0.60 0.02 0.18 0.02 0.13 0.64 0.05 0.46
Uniform Delay, d1 63.1 60.4 61.1 60.4 2.7 5.3 4.5 4.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.53 1.61
Incremental Delay, d2 9.3 0.1 0.7 0.1 0.0 2.1 0.0 1.0
Delay (s) 72.4 60.5 61.9 60.5 2.7 7.4 2.4 8.6
Level of Service E E E E A A A A
Approach Delay (s) 68.1 61.1 7.1 8.4
Approach LOS E E A A

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Dickenson Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 54 50 48 13 12 891 22 640
Turn Type Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 26.0 26.0 6.5 26.5 6.5 24.5
Total Split (s) 26.8 26.8 26.8 26.8 11.0 102.2 11.0 102.2
Total Split (%) 19.1% 19.1% 19.1% 19.1% 7.9% 73.0% 7.9% 73.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 0.5 1.5 0.5 1.5
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 3.5 5.5 3.5 5.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 104 (74%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     4: Dickenson Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
4: Dickenson Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 50 20 48 13 29 12 891 74 22 640 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 3.5 5.5 3.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.98 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1764 1707 1770 1834 1770 3470
Flt Permitted 0.79 0.67 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1419 1176 1770 1834 1770 3470
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 54 22 52 14 32 13 968 80 24 696 104
RTOR Reduction (vph) 0 5 0 0 13 0 0 2 0 0 6 0
Lane Group Flow (vph) 0 130 0 0 85 0 13 1046 0 24 794 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 16.4 16.4 2.5 105.6 4.0 107.1
Effective Green, g (s) 16.4 16.4 2.5 105.6 4.0 107.1
Actuated g/C Ratio 0.12 0.12 0.02 0.75 0.03 0.76
Clearance Time (s) 5.0 5.0 3.5 5.5 3.5 5.5
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 166 138 32 1383 51 2655
v/s Ratio Prot 0.01 c0.57 c0.01 0.23
v/s Ratio Perm c0.09 0.07
v/c Ratio 0.78 0.61 0.41 0.76 0.47 0.30
Uniform Delay, d1 60.1 58.8 68.0 9.8 67.0 5.0
Progression Factor 1.00 1.00 0.98 0.63 0.92 0.87
Incremental Delay, d2 19.4 5.6 2.5 3.2 2.1 0.2
Delay (s) 79.5 64.1 69.5 9.5 63.8 4.6
Level of Service E E E A E A
Approach Delay (s) 79.5 64.1 10.2 6.3
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
5: Lahainaluna Road & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 57 214 21 129 182 374 20 972 318 639
Turn Type pm+pt Perm pm+pt Perm Prot Prot
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Detector Phase 3 8 8 7 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 7.0 27.0 27.0 7.0 27.0 27.0 7.0 24.0 7.0 24.0
Total Split (s) 15.0 27.0 27.0 15.0 27.0 27.0 18.0 62.0 36.0 80.0
Total Split (%) 10.7% 19.3% 19.3% 10.7% 19.3% 19.3% 12.9% 44.3% 25.7% 57.1%
Yellow Time (s) 3.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 13 (9%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated

Splits and Phases:     5: Lahainaluna Road & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
5: Lahainaluna Road & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 57 214 21 129 182 374 20 972 77 318 639 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 11 11 12 12 12 12 12 12
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1475 1705 1801 1531 1770 3490 1770 3517
Flt Permitted 0.18 1.00 1.00 0.17 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 340 1863 1475 312 1801 1531 1770 3490 1770 3517
Peak-hour factor, PHF 0.84 0.84 0.84 0.86 0.86 0.86 0.92 0.92 0.92 0.77 0.77 0.77
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 68 255 25 225 317 870 22 1057 84 413 830 30
RTOR Reduction (vph) 0 0 5 0 0 322 0 4 0 0 2 0
Lane Group Flow (vph) 68 255 20 225 317 548 22 1137 0 413 858 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt Perm pm+pt Perm Prot Prot
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4
Actuated Green, G (s) 29.2 21.9 21.9 36.6 25.6 25.6 4.4 57.1 32.0 84.7
Effective Green, g (s) 29.2 21.9 21.9 36.6 25.6 25.6 4.4 57.1 32.0 84.7
Actuated g/C Ratio 0.21 0.16 0.16 0.26 0.18 0.18 0.03 0.41 0.23 0.61
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 145 291 231 191 329 280 56 1423 405 2128
v/s Ratio Prot 0.02 0.14 c0.09 0.18 0.01 c0.33 c0.23 0.24
v/s Ratio Perm 0.07 0.01 0.22 c0.36
v/c Ratio 0.47 0.88 0.09 1.18 0.96 1.96 0.39 0.80 1.02 0.40
Uniform Delay, d1 46.5 57.7 50.5 47.1 56.7 57.2 66.5 36.4 54.0 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.83 0.92 0.38
Incremental Delay, d2 0.9 23.6 0.1 121.3 39.8 443.6 1.2 3.6 48.6 0.5
Delay (s) 47.4 81.3 50.6 168.4 96.6 500.8 81.0 33.9 98.4 6.0
Level of Service D F D F F F F C F A
Approach Delay (s) 72.5 357.0 34.8 36.0
Approach LOS E F C D

Intersection Summary
HCM Average Control Delay 146.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
6: Papalua Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 224 39 69 7 6 76 1395 21 908
Turn Type Perm Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4
Detector Phase 8 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 27.0 27.0 27.0 27.0 27.0 9.0 22.0 20.0 22.0
Total Split (s) 27.0 27.0 27.0 27.0 27.0 20.0 93.0 20.0 93.0
Total Split (%) 19.3% 19.3% 19.3% 19.3% 19.3% 14.3% 66.4% 14.3% 66.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 112 (80%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     6: Papalua Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
6: Papalua Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 224 39 69 7 6 32 76 1395 25 21 908 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1784 1541 1655 1770 3526 1770 3490
Flt Permitted 0.75 1.00 0.63 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1397 1541 1046 1770 3526 1770 3490
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 243 42 75 8 7 35 83 1516 27 23 987 82
RTOR Reduction (vph) 0 0 61 0 30 0 0 1 0 0 4 0
Lane Group Flow (vph) 0 285 14 0 21 0 83 1542 0 23 1065 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type Perm Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4
Actuated Green, G (s) 22.0 22.0 22.0 10.9 88.0 15.0 93.1
Effective Green, g (s) 22.0 22.0 22.0 10.9 88.0 15.0 93.1
Actuated g/C Ratio 0.16 0.16 0.16 0.08 0.63 0.11 0.66
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 220 242 164 138 2216 190 2321
v/s Ratio Prot c0.05 c0.44 0.01 c0.31
v/s Ratio Perm c0.20 0.01 0.02
v/c Ratio 1.30 0.06 0.12 0.60 0.70 0.12 0.46
Uniform Delay, d1 59.0 50.2 50.7 62.4 17.2 56.5 11.3
Progression Factor 1.00 1.00 1.00 0.94 0.92 0.99 0.80
Incremental Delay, d2 162.3 0.1 0.3 0.5 0.2 1.2 0.6
Delay (s) 221.3 50.3 51.1 58.9 16.0 57.2 9.6
Level of Service F D D E B E A
Approach Delay (s) 185.7 51.1 18.2 10.6
Approach LOS F D B B

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Hinau Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 30 25 1494 41 1042
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Detector Phase 4 4 6 5 2
Switch Phase
Minimum Initial (s) 7.0 7.0 15.0 4.0 15.0
Minimum Split (s) 27.0 27.0 22.0 9.0 20.0
Total Split (s) 27.0 27.0 97.0 16.0 113.0
Total Split (%) 19.3% 19.3% 69.3% 11.4% 80.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes
Recall Mode None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 129 (92%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     7: Hinau Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
7: Hinau Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 30 25 1494 62 41 1042
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1550 3518 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1550 3518 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 27 1624 67 45 1133
RTOR Reduction (vph) 0 26 1 0 0 0
Lane Group Flow (vph) 33 1 1690 0 45 1133
Confl. Peds. (#/hr) 5
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 7.0 7.0 110.5 7.5 123.0
Effective Green, g (s) 7.0 7.0 110.5 7.5 123.0
Actuated g/C Ratio 0.05 0.05 0.79 0.05 0.88
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 89 78 2777 95 3109
v/s Ratio Prot c0.02 c0.48 0.03 c0.32
v/s Ratio Perm 0.00
v/c Ratio 0.37 0.02 0.61 0.47 0.36
Uniform Delay, d1 64.4 63.2 6.0 64.3 1.5
Progression Factor 1.00 1.00 0.57 1.16 0.47
Incremental Delay, d2 2.6 0.1 0.6 3.4 0.3
Delay (s) 67.0 63.3 4.0 78.3 1.0
Level of Service E E A E A
Approach Delay (s) 65.3 4.0 4.0
Approach LOS E A A

Intersection Summary
HCM Average Control Delay 5.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Timings
8: Keawe Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 16 28 50 42 33 63 43 1287 93 47 1086
Turn Type Perm Perm Perm Perm Prot Perm Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 6
Detector Phase 8 8 8 4 4 4 1 6 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 7.0 20.0 20.0 7.0 24.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 9.0 101.0 101.0 9.0 101.0
Total Split (%) 21.4% 21.4% 21.4% 21.4% 21.4% 21.4% 6.4% 72.1% 72.1% 6.4% 72.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated

Splits and Phases:     8: Keawe Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
8: Keawe Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 16 28 50 42 33 63 43 1287 93 47 1086 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1829 1562 1810 1562 1770 3539 1557 1770 3531
Flt Permitted 0.87 1.00 0.80 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1613 1562 1489 1562 1770 3539 1557 1770 3531
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 30 54 46 36 68 47 1399 101 51 1180 15
RTOR Reduction (vph) 0 0 49 0 0 62 0 0 15 0 0 0
Lane Group Flow (vph) 0 47 5 0 82 6 47 1399 86 51 1195 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Perm Perm Perm Perm Prot Perm Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 6
Actuated Green, G (s) 12.9 12.9 12.9 12.9 4.0 108.1 108.1 5.0 109.1
Effective Green, g (s) 12.9 12.9 12.9 12.9 4.0 108.1 108.1 5.0 109.1
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.03 0.77 0.77 0.04 0.78
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 149 144 137 144 51 2733 1202 63 2752
v/s Ratio Prot 0.03 c0.40 c0.03 0.34
v/s Ratio Perm 0.03 0.00 c0.06 0.00 0.06
v/c Ratio 0.32 0.03 0.60 0.04 0.92 0.51 0.07 0.81 0.43
Uniform Delay, d1 59.4 57.9 61.1 57.9 67.8 6.0 3.8 67.0 5.2
Progression Factor 1.00 1.00 1.00 1.00 0.93 0.92 0.92 1.00 1.00
Incremental Delay, d2 1.2 0.1 6.9 0.1 85.0 0.6 0.1 49.3 0.5
Delay (s) 60.6 58.0 67.9 58.1 147.8 6.1 3.6 116.4 5.7
Level of Service E E E E F A A F A
Approach Delay (s) 59.2 63.5 10.2 10.2
Approach LOS E E B B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
80: Lahainaluna Road & Mill Street 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 597 16 56 780 6 106
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 649 17 61 2120 7 115
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.88 0.88 0.88
vC, conflicting volume 666 2899 658
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 550 3093 540
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 39 76
cM capacity (veh/h) 895 11 475

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 666 2180 122
Volume Left 0 61 7
Volume Right 17 0 115
cSH 1700 895 143
Volume to Capacity 0.39 0.07 0.85
Queue Length 95th (ft) 0 5 139
Control Delay (s) 0.0 0.3 100.8
Lane LOS A F
Approach Delay (s) 0.0 0.3 100.8
Approach LOS F

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 235.6% ICU Level of Service H
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
81: Lahainaluna Road & Kuhua Street 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 26 609 730 7 14 109
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 662 1984 8 15 118
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked 0.93
vC, conflicting volume 1991 2706 1988
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1991 2802 1988
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 90 10 0
cM capacity (veh/h) 288 17 76

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total 690 1991 15 118
Volume Left 28 0 15 0
Volume Right 0 8 0 118
cSH 288 1700 17 76
Volume to Capacity 0.10 1.17 0.90 1.55
Queue Length 95th (ft) 8 0 57 245
Control Delay (s) 3.7 0.0 489.3 396.3
Lane LOS A F F
Approach Delay (s) 3.7 0.0 406.9
Approach LOS F

Intersection Summary
Average Delay 20.2
Intersection Capacity Utilization 166.2% ICU Level of Service H
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
82: Aki Street & Kuhua Street 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 74 2 10 16 0 46
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 80 2 11 17 0 50
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 70 20 28
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 70 20 28
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 100 100
cM capacity (veh/h) 935 1058 1585

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 83 28 50
Volume Left 80 0 0
Volume Right 2 17 0
cSH 938 1700 1585
Volume to Capacity 0.09 0.02 0.00
Queue Length 95th (ft) 7 0 0
Control Delay (s) 9.2 0.0 0.0
Lane LOS A
Approach Delay (s) 9.2 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 14.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
88: Keawe Street & Lgate Dw 1 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 104 168 0 0 73 3 0 9 0 1 7 65
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 113 183 0 0 79 3 0 10 0 1 8 71
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 320
pX, platoon unblocked
vC, conflicting volume 83 183 523 491 91 403 490 41
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 83 183 523 491 91 403 490 41
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 100 100 98 100 100 98 93
cM capacity (veh/h) 1513 1390 379 441 948 493 442 1021

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 113 122 61 0 53 30 0 10 9 71
Volume Left 113 0 0 0 0 0 0 0 1 0
Volume Right 0 0 0 0 0 3 0 0 0 71
cSH 1513 1700 1700 1700 1700 1700 1700 441 448 1021
Volume to Capacity 0.07 0.07 0.04 0.00 0.03 0.02 0.00 0.02 0.02 0.07
Queue Length 95th (ft) 6 0 0 0 0 0 0 2 1 6
Control Delay (s) 7.6 0.0 0.0 0.0 0.0 0.0 0.0 13.3 13.2 8.8
Lane LOS A A B B A
Approach Delay (s) 2.9 0.0 13.3 9.3
Approach LOS B A

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
89: Keawe Street & LGate DW 2 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 169 0 0 73 0 0 0 0 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 184 0 0 79 0 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 606
pX, platoon unblocked
vC, conflicting volume 79 184 223 263 92 171 263 40
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 79 184 223 263 92 171 263 40
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 100 100 100 100
cM capacity (veh/h) 1517 1389 713 641 947 776 641 1023

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 0 122 61 0 53 26 0 0 0
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.07 0.04 0.00 0.03 0.02 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A A A
Approach Delay (s) 0.0 0.0 0.0 0.0
Approach LOS A A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 8.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: LBP & 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 169 0 0 73 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 184 0 0 79 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1294
pX, platoon unblocked
vC, conflicting volume 184 92 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 184 92 92
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 91 100
cM capacity (veh/h) 1389 898 947

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 0 184 0 0 0 79 0
Volume Left 0 0 0 0 0 79 0
Volume Right 0 184 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 898 1700
Volume to Capacity 0.00 0.11 0.00 0.00 0.00 0.09 0.00
Queue Length 95th (ft) 0 0 0 0 0 7 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.4 0.0
Lane LOS A A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 16.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
91: Int 2/3/2010

 5:00 pm  Baseline 2/3/2010
%user_name% X:\2008\08-013\Synchro\Existing\exist2008-am.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 32 54 927 538 5
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 35 59 1008 585 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1712 588 590
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1712 588 590
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 93 94
cM capacity (veh/h) 94 509 985

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 40 59 1008 590
Volume Left 5 59 0 0
Volume Right 35 0 0 5
cSH 318 985 1700 1700
Volume to Capacity 0.13 0.06 0.59 0.35
Queue Length 95th (ft) 11 5 0 0
Control Delay (s) 17.9 8.9 0.0 0.0
Lane LOS C A
Approach Delay (s) 17.9 0.5 0.0
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15



  
 
 

 
APPENDIX D 

LEVEL OF SERVICE CALCULATIONS 
 

•   Existing Conditions PM 

 



HCM Unsignalized Intersection Capacity Analysis
1: Aholo Street & HOnoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 0 17 2 0 30 21 981 9 28 1149 6
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 0 18 2 0 33 23 1066 10 30 1249 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2425 2425 1252 2445 2433 1071 1255 1066
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2425 2425 1252 2445 2433 1071 1255 1066
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 94 100 91 88 100 88 96 95
cM capacity (veh/h) 18 29 210 18 29 268 554 653

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 20 35 23 1076 30 1255
Volume Left 1 2 23 0 30 0
Volume Right 18 33 0 10 0 7
cSH 132 286 554 1700 653 1700
Volume to Capacity 0.15 0.12 0.04 0.63 0.05 0.74
Queue Length 95th (ft) 13 10 3 0 4 0
Control Delay (s) 36.9 33.2 11.8 0.0 10.8 0.0
Lane LOS E D B B
Approach Delay (s) 36.9 33.2 0.2 0.3
Approach LOS E D

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15



Timings
2: Shaw Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 55 38 141 16 32 65 117 853 33 1019
Turn Type Perm Perm Perm custom pm+pt pm+pt
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 5 6 2
Detector Phase 8 8 8 4 4 4 5 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 7.0 25.0 7.0 25.0
Total Split (s) 22.0 22.0 22.0 22.0 22.0 34.0 12.0 101.0 12.0 101.0
Total Split (%) 16.3% 16.3% 16.3% 16.3% 16.3% 25.2% 8.9% 74.8% 8.9% 74.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None None C-Max None Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 122 (90%), Referenced to phase 6:NBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     2: Shaw Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
2: Shaw Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 55 38 141 16 32 65 117 853 14 33 1019 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.97 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1809 1583 1833 1583 1770 1858 1770 1848
Flt Permitted 0.79 1.00 0.88 1.00 0.08 1.00 0.25 1.00
Satd. Flow (perm) 1467 1583 1631 1583 149 1858 460 1848
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 60 41 153 17 35 71 127 927 15 36 1108 61
RTOR Reduction (vph) 0 0 137 0 0 60 0 0 0 0 1 0
Lane Group Flow (vph) 0 101 16 0 52 11 127 942 0 36 1168 0
Turn Type Perm Perm Perm custom pm+pt pm+pt
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4 4 5 6 2
Actuated Green, G (s) 13.8 13.8 13.8 24.2 100.8 100.8 100.8 99.8
Effective Green, g (s) 13.8 13.8 13.8 20.2 100.8 100.8 100.8 99.8
Actuated g/C Ratio 0.10 0.10 0.10 0.15 0.75 0.75 0.75 0.74
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 150 162 167 237 200 1387 406 1366
v/s Ratio Prot 0.03 c0.51 0.00 c0.63
v/s Ratio Perm c0.07 0.01 0.03 0.01 0.44 0.06
v/c Ratio 0.67 0.10 0.31 0.04 0.64 0.68 0.09 0.85
Uniform Delay, d1 58.4 54.9 56.2 49.1 25.5 8.8 12.1 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.65 0.90
Incremental Delay, d2 11.3 0.3 1.1 0.1 4.8 2.7 0.0 6.2
Delay (s) 69.7 55.2 57.3 49.2 30.2 11.5 7.9 17.4
Level of Service E E E D C B A B
Approach Delay (s) 61.0 52.6 13.7 17.1
Approach LOS E D B B

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Dickenson Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 80 36 42 15 21 820 22 1029
Turn Type Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 26.0 26.0 6.5 26.5 6.5 24.5
Total Split (s) 27.0 27.0 27.0 27.0 10.0 99.0 9.0 98.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 7.4% 73.3% 6.7% 72.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 0.5 1.5 0.5 1.5
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 3.5 5.5 3.5 5.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 60 (44%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     4: Dickenson Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
4: Dickenson Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 36 40 42 15 20 21 820 70 22 1029 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 3.5 5.5 3.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00
Frt 0.97 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.97 0.97 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1729 1727 1770 1833 1770 3465
Flt Permitted 0.79 0.70 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1395 1242 1770 1833 1770 3465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 39 43 46 16 22 23 891 76 24 1118 182
RTOR Reduction (vph) 0 9 0 0 9 0 0 2 0 0 8 0
Lane Group Flow (vph) 0 160 0 0 75 0 23 965 0 24 1292 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 18.5 18.5 3.7 99.2 3.3 98.8
Effective Green, g (s) 18.5 18.5 3.7 99.2 3.3 98.8
Actuated g/C Ratio 0.14 0.14 0.03 0.73 0.02 0.73
Clearance Time (s) 5.0 5.0 3.5 5.5 3.5 5.5
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 191 170 49 1347 43 2536
v/s Ratio Prot 0.01 c0.53 c0.01 0.37
v/s Ratio Perm c0.11 0.06
v/c Ratio 0.84 0.44 0.47 0.72 0.56 0.51
Uniform Delay, d1 56.8 53.5 64.7 10.0 65.1 7.7
Progression Factor 1.00 0.99 1.16 1.20 0.93 0.66
Incremental Delay, d2 24.8 0.7 2.0 2.6 7.0 0.6
Delay (s) 81.6 53.7 77.0 14.6 67.4 5.7
Level of Service F D E B E A
Approach Delay (s) 81.6 53.7 16.1 6.9
Approach LOS F D B A

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
5: Lahainaluna Road & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 104 205 51 109 136 257 48 819 321 1099
Turn Type pm+pt Perm pm+pt custom Prot Prot
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4 5
Detector Phase 3 8 8 7 4 4 5 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 5.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 29.0 9.0 29.0 7.0 24.0 7.0 24.0
Total Split (s) 13.0 29.0 29.0 13.0 29.0 57.0 13.0 65.0 28.0 80.0
Total Split (%) 9.6% 21.5% 21.5% 9.6% 21.5% 42.2% 9.6% 48.1% 20.7% 59.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 97 (72%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     5: Lahainaluna Road & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
5: Lahainaluna Road & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 104 205 51 109 136 257 48 819 55 321 1099 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1486 1758 1863 1583 1770 3497 1770 3494
Flt Permitted 0.48 1.00 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 901 1863 1486 488 1863 1583 1770 3497 1770 3494
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 113 223 55 118 148 279 52 890 60 349 1195 92
RTOR Reduction (vph) 0 0 14 0 0 72 0 4 0 0 4 0
Lane Group Flow (vph) 113 223 41 118 148 207 52 946 0 349 1283 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt Perm pm+pt custom Prot Prot
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 8 4 4 5
Actuated Green, G (s) 27.7 19.7 19.7 27.7 19.7 48.7 6.7 64.3 24.0 81.6
Effective Green, g (s) 27.7 19.7 19.7 27.7 19.7 48.7 6.7 64.3 24.0 81.6
Actuated g/C Ratio 0.21 0.15 0.15 0.21 0.15 0.36 0.05 0.48 0.18 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 236 272 217 175 272 571 88 1666 315 2112
v/s Ratio Prot 0.03 c0.12 c0.04 0.08 0.03 0.27 c0.20 c0.37
v/s Ratio Perm 0.07 0.03 0.10 0.13
v/c Ratio 0.48 0.82 0.19 0.67 0.54 0.36 0.59 0.57 1.11 0.61
Uniform Delay, d1 45.7 55.9 50.6 46.2 53.5 31.7 62.8 25.4 55.5 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.30 0.60 1.20 0.19
Incremental Delay, d2 1.5 16.5 0.2 9.8 2.8 0.5 4.9 1.0 76.0 1.0
Delay (s) 47.2 72.4 50.8 56.1 56.3 32.3 86.3 16.3 142.8 4.2
Level of Service D E D E E C F B F A
Approach Delay (s) 62.1 43.9 20.0 33.8
Approach LOS E D B C

Intersection Summary
HCM Average Control Delay 34.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings
6: Papalua Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 261 27 89 29 24 70 1078 24 1295
Turn Type Perm Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4
Detector Phase 8 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 36.0 36.0 36.0 36.0 36.0 20.0 79.0 20.0 79.0
Total Split (%) 26.7% 26.7% 26.7% 26.7% 26.7% 14.8% 58.5% 14.8% 58.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 68 (50%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     6: Papalua Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
6: Papalua Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 27 89 29 24 36 70 1078 28 24 1295 171
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.95 1.00 1.00 1.00 0.98
Flt Protected 0.96 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1780 1543 1720 1770 3521 1770 3465
Flt Permitted 0.66 1.00 0.57 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1220 1543 997 1770 3521 1770 3465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 284 29 97 32 26 39 76 1172 30 26 1408 186
RTOR Reduction (vph) 0 0 75 0 18 0 0 1 0 0 7 0
Lane Group Flow (vph) 0 313 22 0 79 0 76 1201 0 26 1587 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type Perm Perm Perm Prot Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 4
Actuated Green, G (s) 31.0 31.0 31.0 9.0 74.0 15.0 81.0
Effective Green, g (s) 31.0 31.0 31.0 9.0 74.0 15.0 81.0
Actuated g/C Ratio 0.23 0.23 0.23 0.07 0.55 0.11 0.60
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 280 354 229 118 1930 197 2079
v/s Ratio Prot c0.04 0.34 0.01 c0.46
v/s Ratio Perm c0.26 0.01 0.08
v/c Ratio 1.12 0.06 0.35 0.64 0.62 0.13 0.76
Uniform Delay, d1 52.0 40.6 43.5 61.4 20.9 54.1 19.9
Progression Factor 1.00 1.00 1.00 0.94 0.71 1.08 0.55
Incremental Delay, d2 89.3 0.1 0.9 7.5 1.3 1.2 2.3
Delay (s) 141.3 40.7 44.4 64.9 16.1 59.6 13.4
Level of Service F D D E B E B
Approach Delay (s) 117.5 44.4 19.0 14.1
Approach LOS F D B B

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Hinau Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 120 108 1373 104 1469
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Detector Phase 4 4 6 5 2
Switch Phase
Minimum Initial (s) 7.0 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 29.0 23.0 9.0 20.0
Total Split (s) 29.0 29.0 85.0 21.0 106.0
Total Split (%) 21.5% 21.5% 63.0% 15.6% 78.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None Max None C-Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 87 (64%), Referenced to phase 2:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     7: Hinau Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
7: Hinau Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 120 108 1373 95 104 1469
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1551 3505 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1551 3505 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 117 1492 103 113 1597
RTOR Reduction (vph) 0 104 3 0 0 0
Lane Group Flow (vph) 130 13 1592 0 113 1597
Confl. Peds. (#/hr) 5
Turn Type Perm Prot
Protected Phases 4 6 5 2
Permitted Phases 4
Actuated Green, G (s) 15.2 15.2 91.5 13.3 109.8
Effective Green, g (s) 15.2 15.2 91.5 13.3 109.8
Actuated g/C Ratio 0.11 0.11 0.68 0.10 0.81
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 199 175 2376 174 2878
v/s Ratio Prot c0.07 c0.45 0.06 c0.45
v/s Ratio Perm 0.01
v/c Ratio 0.65 0.08 0.67 0.65 0.55
Uniform Delay, d1 57.4 53.6 12.8 58.6 4.3
Progression Factor 1.00 1.00 0.57 0.71 2.00
Incremental Delay, d2 7.5 0.2 1.1 5.8 0.6
Delay (s) 64.9 53.8 8.4 47.7 9.1
Level of Service E D A D A
Approach Delay (s) 59.6 8.4 11.7
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
8: Keawe Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 51 36 79 148 25 213 85 1235 160 117 1436
Turn Type Perm custom Perm custom Prot Perm Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 1 4 4 5 6
Detector Phase 8 8 8 1 4 4 4 5 1 6 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 30.0 30.0 30.0 30.0 7.0 33.0 33.0 7.0 33.0
Total Split (s) 37.0 37.0 57.0 37.0 37.0 50.0 20.0 85.0 85.0 13.0 78.0
Total Split (%) 27.4% 27.4% 42.2% 27.4% 27.4% 37.0% 14.8% 63.0% 63.0% 9.6% 57.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBT, Start of Green, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     8: Keawe Street & Honoapiilani Highway



HCM Signalized Intersection Capacity Analysis
8: Keawe Street & Honoapiilani Highway 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 36 79 148 25 213 85 1235 160 117 1436 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.97 1.00 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1809 1562 1784 1562 1770 3539 1562 1770 3520
Flt Permitted 0.55 1.00 0.66 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1016 1562 1232 1562 1770 3539 1562 1770 3520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 39 86 161 27 232 92 1342 174 127 1561 46
RTOR Reduction (vph) 0 0 15 0 0 37 0 0 33 0 1 0
Lane Group Flow (vph) 0 94 71 0 188 195 92 1342 141 127 1606 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Perm custom Perm custom Prot Perm Prot
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 8 1 4 4 5 6
Actuated Green, G (s) 24.8 41.1 24.8 38.8 11.3 87.2 87.2 9.0 84.9
Effective Green, g (s) 24.8 41.1 24.8 38.8 11.3 87.2 87.2 9.0 84.9
Actuated g/C Ratio 0.18 0.30 0.18 0.29 0.08 0.65 0.65 0.07 0.63
Clearance Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 187 476 226 449 148 2286 1009 118 2214
v/s Ratio Prot 0.05 0.38 c0.07 c0.46
v/s Ratio Perm 0.09 0.05 c0.15 0.12 0.09
v/c Ratio 0.50 0.15 0.83 0.43 0.62 0.59 0.14 1.08 0.73
Uniform Delay, d1 49.6 34.2 53.1 39.2 59.8 13.6 9.3 63.0 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.42 0.21 0.04 1.15 0.28
Incremental Delay, d2 2.1 0.1 22.2 0.7 4.4 0.8 0.2 87.4 1.3
Delay (s) 51.7 34.4 75.3 39.8 89.5 3.7 0.6 159.7 6.1
Level of Service D C E D F A A F A
Approach Delay (s) 43.4 55.7 8.2 17.3
Approach LOS D E A B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
80: Lahainaluna Road & 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 563 16 37 483 18 70
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 612 17 40 525 20 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.88 0.88 0.88
vC, conflicting volume 629 1226 621
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 516 1190 506
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 89 85
cM capacity (veh/h) 929 175 501

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 629 565 96
Volume Left 0 40 20
Volume Right 17 0 76
cSH 1700 929 363
Volume to Capacity 0.37 0.04 0.26
Queue Length 95th (ft) 0 3 26
Control Delay (s) 0.0 1.2 18.4
Lane LOS A C
Approach Delay (s) 0.0 1.2 18.4
Approach LOS C

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
81: Lahainaluna Road & 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 64 545 442 7 13 34
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 70 592 480 8 14 37
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked 0.91
vC, conflicting volume 488 1216 484
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 488 1186 484
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 92 94
cM capacity (veh/h) 1075 177 583

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total 662 488 14 37
Volume Left 70 0 14 0
Volume Right 0 8 0 37
cSH 1075 1700 177 583
Volume to Capacity 0.06 0.29 0.08 0.06
Queue Length 95th (ft) 5 0 6 5
Control Delay (s) 1.7 0.0 27.1 11.6
Lane LOS A D B
Approach Delay (s) 1.7 0.0 15.9
Approach LOS C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
82: Int 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 29 0 31 19 0 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 32 0 34 21 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 200
pX, platoon unblocked
vC, conflicting volume 60 44 54
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 60 44 54
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 100 100
cM capacity (veh/h) 946 1026 1551

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 32 54 16
Volume Left 32 0 0
Volume Right 0 21 0
cSH 946 1700 1551
Volume to Capacity 0.03 0.03 0.00
Queue Length 95th (ft) 3 0 0
Control Delay (s) 8.9 0.0 0.0
Lane LOS A
Approach Delay (s) 8.9 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 13.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
88: Keawe Street & LGate DW 1 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 136 109 88 8 154 4 87 11 14 2 15 131
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 148 118 96 9 167 4 95 12 15 2 16 142
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 359
pX, platoon unblocked
vC, conflicting volume 172 214 714 651 107 563 697 86
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 172 214 714 651 107 563 697 86
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 89 99 60 97 98 99 95 85
cM capacity (veh/h) 1403 1353 239 343 926 358 323 956

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 148 79 135 9 112 60 95 27 18 142
Volume Left 148 0 0 9 0 0 95 0 2 0
Volume Right 0 0 96 0 0 4 0 15 0 142
cSH 1403 1700 1700 1353 1700 1700 239 530 327 956
Volume to Capacity 0.11 0.05 0.08 0.01 0.07 0.04 0.40 0.05 0.06 0.15
Queue Length 95th (ft) 9 0 0 0 0 0 45 4 4 13
Control Delay (s) 7.9 0.0 0.0 7.7 0.0 0.0 29.6 12.2 16.7 9.4
Lane LOS A A D B C A
Approach Delay (s) 3.2 0.4 25.7 10.3
Approach LOS D B

Intersection Summary
Average Delay 7.3
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
89: Keawe Street & LGate DW 2 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 39 94 0 0 132 13 5 1 1 4 0 46
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 42 102 0 0 143 14 5 1 1 4 0 50
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 608
pX, platoon unblocked
vC, conflicting volume 158 102 309 345 51 288 338 79
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 158 102 309 345 51 288 338 79
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 99 100 100 99 100 95
cM capacity (veh/h) 1420 1488 575 560 1006 626 565 966

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 42 68 34 0 96 62 8 4 50
Volume Left 42 0 0 0 0 0 5 4 0
Volume Right 0 0 0 0 0 14 1 0 50
cSH 1420 1700 1700 1700 1700 1700 668 626 966
Volume to Capacity 0.03 0.04 0.02 0.00 0.06 0.04 0.01 0.01 0.05
Queue Length 95th (ft) 2 0 0 0 0 0 1 1 4
Control Delay (s) 7.6 0.0 0.0 0.0 0.0 0.0 11.0 10.8 8.9
Lane LOS A B B A
Approach Delay (s) 2.2 0.0 11.0 9.1
Approach LOS B A

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: LBP & 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 0 99 0 0 145 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 108 0 0 158 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1290
pX, platoon unblocked
vC, conflicting volume 108 54 54
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 108 54 54
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 83 100
cM capacity (veh/h) 1481 948 1002

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 0 108 0 0 0 158 0
Volume Left 0 0 0 0 0 158 0
Volume Right 0 108 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 948 1700
Volume to Capacity 0.00 0.06 0.00 0.00 0.00 0.17 0.00
Queue Length 95th (ft) 0 0 0 0 0 15 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.6 0.0
Lane LOS A A
Approach Delay (s) 0.0 0.0 9.6
Approach LOS A

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 18.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
91: HOnoapiilani Highway & 2/3/2010

 5:00 pm  Baseline 2/3/2010
X:\2008\08-013\Synchro\Existing\exist2008-pm.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 3 71 69 950 1103 18
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 3 77 75 1033 1199 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2391 1209 1218
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2391 1209 1218
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 65 87
cM capacity (veh/h) 32 223 572

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 80 75 1033 1218
Volume Left 3 75 0 0
Volume Right 77 0 0 20
cSH 180 572 1700 1700
Volume to Capacity 0.45 0.13 0.61 0.72
Queue Length 95th (ft) 52 11 0 0
Control Delay (s) 40.2 12.2 0.0 0.0
Lane LOS E B
Approach Delay (s) 40.2 0.8 0.0
Approach LOS E

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

HCM Unsignalized Intersection Capacity Analysis X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 5 35 5 130 10 990 10 55 900 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 5 38 5 141 11 1076 11 60 978 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2207 2204 986 2209 2217 1082 995 1076
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2207 2204 986 2209 2217 1082 995 1076
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 55 86 98 0 86 47 98 91
cM capacity (veh/h) 12 40 300 26 39 265 696 648

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 16 43 141 11 1087 60 995
Volume Left 5 38 0 11 0 60 0
Volume Right 5 0 141 0 11 0 16
cSH 27 27 265 696 1700 648 1700
Volume to Capacity 0.60 1.63 0.53 0.02 0.64 0.09 0.59
Queue Length 95th (ft) 47 130 72 1 0 8 0
Control Delay (s) 257.9 624.9 33.2 10.3 0.0 11.1 0.0
Lane LOS F F D B B
Approach Delay (s) 257.9 172.4 0.1 0.6
Approach LOS F F

Intersection Summary
Average Delay 15.7
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/28/2011

Timings X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 45 35 105 85 175 75 1085 95 860
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 39.0 39.0 39.0 39.0 39.0 39.0 10.0 66.0 15.0 71.0
Total Split (%) 32.5% 32.5% 32.5% 32.5% 32.5% 32.5% 8.3% 55.0% 12.5% 59.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 7 (6%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street



HCM Signalized Intersection Capacity Analysis
3: Honoapiilani Highway & Shaw Street 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 45 35 105 85 175 75 1085 50 95 860 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1811 1583 1813 1583 1770 3516 1770 3516
Flt Permitted 0.51 1.00 0.71 1.00 0.25 1.00 0.16 1.00
Satd. Flow (perm) 956 1583 1332 1583 475 3516 306 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 49 38 114 92 190 82 1179 54 103 935 43
RTOR Reduction (vph) 0 0 31 0 0 94 0 2 0 0 2 0
Lane Group Flow (vph) 0 114 7 0 206 96 82 1231 0 103 976 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 23.2 23.2 23.2 23.2 80.9 76.2 84.7 78.1
Effective Green, g (s) 23.2 23.2 23.2 23.2 80.9 76.2 84.7 78.1
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.67 0.64 0.71 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 185 306 258 306 371 2233 297 2288
v/s Ratio Prot 0.01 c0.35 c0.02 0.28
v/s Ratio Perm 0.12 0.00 c0.15 0.06 0.14 0.23
v/c Ratio 0.62 0.02 0.80 0.32 0.22 0.55 0.35 0.43
Uniform Delay, d1 44.3 39.2 46.2 41.6 7.2 12.3 8.1 10.1
Progression Factor 1.00 1.00 0.99 0.98 1.00 1.00 0.56 0.63
Incremental Delay, d2 6.0 0.0 15.7 0.6 0.1 1.0 0.2 0.5
Delay (s) 50.3 39.3 61.6 41.5 7.3 13.3 4.8 6.9
Level of Service D D E D A B A A
Approach Delay (s) 47.5 52.0 12.9 6.7
Approach LOS D D B A

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Honoapiilani Highway & Dickenson Street 12/28/2011

Timings X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 70 55 55 20 15 1360 60 970
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 20.0 7.0 20.0
Total Split (s) 32.0 32.0 32.0 32.0 9.0 75.0 13.0 79.0
Total Split (%) 26.7% 26.7% 26.7% 26.7% 7.5% 62.5% 10.8% 65.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 55 (46%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street



HCM Signalized Intersection Capacity Analysis
4: Honoapiilani Highway & Dickenson Street 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 55 20 55 20 140 15 1360 75 60 970 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.91 1.00 0.99 1.00 0.99
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1776 1652 1770 3500 1770 3487
Flt Permitted 0.53 0.83 0.95 1.00 0.95 1.00
Satd. Flow (perm) 970 1397 1770 3500 1770 3487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 60 22 60 22 152 16 1478 82 65 1054 114
RTOR Reduction (vph) 0 5 0 0 60 0 0 3 0 0 5 0
Lane Group Flow (vph) 0 153 0 0 174 0 16 1557 0 65 1163 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 19.9 19.9 2.0 79.5 6.6 84.1
Effective Green, g (s) 19.9 19.9 2.0 79.5 6.6 84.1
Actuated g/C Ratio 0.17 0.17 0.02 0.66 0.05 0.70
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 161 232 30 2319 97 2444
v/s Ratio Prot 0.01 c0.44 c0.04 0.33
v/s Ratio Perm c0.16 0.12
v/c Ratio 0.95 0.75 0.53 0.67 0.67 0.48
Uniform Delay, d1 49.6 47.7 58.5 12.3 55.6 8.1
Progression Factor 1.00 0.97 1.19 0.54 0.88 0.73
Incremental Delay, d2 55.7 11.0 7.9 1.4 10.6 0.5
Delay (s) 105.3 57.4 77.5 8.1 59.7 6.4
Level of Service F E E A E A
Approach Delay (s) 105.3 57.4 8.8 9.2
Approach LOS F E A A

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
5: Honoapiilani Highway & Lahainaluna Road 12/28/2011

Timings X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 80 255 110 190 290 20 1385 150 990
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 32.0 9.0 29.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 9.0 34.0 15.0 40.0 40.0 9.0 56.0 15.0 62.0
Total Split (%) 7.5% 28.3% 12.5% 33.3% 33.3% 7.5% 46.7% 12.5% 51.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 83 (69%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road



HCM Signalized Intersection Capacity Analysis
5: Honoapiilani Highway & Lahainaluna Road 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 255 25 110 190 290 20 1385 75 150 990 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1829 1762 1863 1583 1770 3506 1770 3524
Flt Permitted 0.44 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 817 1829 489 1863 1583 1770 3506 1770 3524
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 87 277 27 179 310 630 22 1505 82 163 1076 27
RTOR Reduction (vph) 0 3 0 0 0 115 0 3 0 0 2 0
Lane Group Flow (vph) 87 301 0 179 310 515 22 1584 0 163 1101 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 33.1 29.1 44.0 35.0 35.0 3.0 51.0 11.0 59.0
Effective Green, g (s) 33.1 29.1 44.0 35.0 35.0 3.0 51.0 11.0 59.0
Actuated g/C Ratio 0.28 0.24 0.37 0.29 0.29 0.02 0.42 0.09 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 257 444 284 543 462 44 1490 162 1733
v/s Ratio Prot 0.01 0.16 c0.05 0.17 0.01 c0.45 c0.09 0.31
v/s Ratio Perm 0.08 0.18 c0.33
v/c Ratio 0.34 0.68 0.63 0.57 1.12 0.50 1.06 1.01 0.64
Uniform Delay, d1 33.9 41.2 28.5 36.1 42.5 57.8 34.5 54.5 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.31 0.76 1.35 0.23
Incremental Delay, d2 0.8 3.2 4.5 1.7 77.2 2.4 39.2 59.6 1.2
Delay (s) 34.7 44.4 33.0 37.9 119.7 77.8 65.4 133.0 6.3
Level of Service C D C D F E E F A
Approach Delay (s) 42.3 83.2 65.6 22.6
Approach LOS D F E C

Intersection Summary
HCM Average Control Delay 55.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Timings
6: Honoapiilani Highway & Papalua Street 12/28/2011

Timings X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 235 65 70 45 35 80 1620 135 1145
Turn Type Perm NA custom Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 5 8
Detector Phase 4 4 4 5 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 29.0 29.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 40.0 40.0 40.0 40.0 17.0 60.0 20.0 63.0
Total Split (%) 33.3% 33.3% 33.3% 33.3% 14.2% 50.0% 16.7% 52.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 63 (53%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street



HCM Signalized Intersection Capacity Analysis
6: Honoapiilani Highway & Papalua Street 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\without Papalaua Ext\BY 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 235 65 70 45 35 115 80 1620 70 135 1145 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.92 1.00 0.99 1.00 0.99
Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1791 1546 1679 1770 3510 1770 3483
Flt Permitted 0.56 1.00 0.67 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1043 1546 1131 1770 3510 1770 3483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 255 71 76 49 38 125 87 1761 76 147 1245 120
RTOR Reduction (vph) 0 0 19 0 43 0 0 3 0 0 6 0
Lane Group Flow (vph) 0 326 57 0 169 0 87 1834 0 147 1359 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type Perm NA custom Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 5 8
Actuated Green, G (s) 35.0 50.0 35.0 10.0 55.0 16.0 61.0
Effective Green, g (s) 35.0 50.0 35.0 10.0 55.0 16.0 61.0
Actuated g/C Ratio 0.29 0.42 0.29 0.08 0.46 0.13 0.51
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 304 644 330 148 1609 236 1771
v/s Ratio Prot 0.05 c0.52 c0.08 0.39
v/s Ratio Perm c0.31 0.04 0.15
v/c Ratio 1.07 0.09 0.51 0.59 1.14 0.62 0.77
Uniform Delay, d1 42.5 21.2 35.4 53.0 32.5 49.1 23.8
Progression Factor 1.00 1.00 0.96 0.92 1.10 0.95 0.64
Incremental Delay, d2 72.2 0.1 1.3 0.3 63.8 10.5 2.9
Delay (s) 114.7 21.3 35.5 49.4 99.6 57.2 18.1
Level of Service F C D D F E B
Approach Delay (s) 97.0 35.5 97.3 21.9
Approach LOS F D F C

Intersection Summary
HCM Average Control Delay 65.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 45 65 1815 50 1440
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 82.0 9.0 91.0
Total Split (%) 24.2% 68.3% 7.5% 75.8%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 87 (73%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 45 65 1815 70 50 1440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1553 3520 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1553 3520 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 71 1973 76 54 1565
RTOR Reduction (vph) 0 14 1 0 0 0
Lane Group Flow (vph) 49 57 2048 0 54 1565
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 8.2 17.2 93.8 5.0 102.8
Effective Green, g (s) 8.2 17.2 93.8 5.0 102.8
Actuated g/C Ratio 0.07 0.14 0.78 0.04 0.86
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 121 223 2751 74 3032
v/s Ratio Prot c0.03 c0.58 c0.03 0.44
v/s Ratio Perm 0.04
v/c Ratio 0.40 0.26 0.74 0.73 0.52
Uniform Delay, d1 53.6 45.7 6.8 56.8 2.2
Progression Factor 1.00 1.00 0.46 0.66 1.90
Incremental Delay, d2 2.2 0.6 0.2 20.4 0.4
Delay (s) 55.8 46.3 3.3 57.9 4.6
Level of Service E D A E A
Approach Delay (s) 50.2 3.3 6.4
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 6.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 50 60 140 45 520 50 1680 155 555 1385
Turn Type NA custom Split NA custom Prot NA Perm Prot NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 4 5 8 1 2
Detector Phase 4 4 5 8 8 8 1 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 7.0 26.0 26.0 7.0 26.0
Total Split (s) 10.0 33.0 33.0 10.0 50.0 50.0 27.0 67.0
Total Split (%) 8.3% 27.5% 27.5% 8.3% 41.7% 41.7% 22.5% 55.8%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 1 (1%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 50 60 140 45 520 50 1680 155 555 1385 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 1559 1770 1863 1562 1770 3539 1562 1770 3527
Flt Permitted 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1825 1559 1770 1863 1562 1770 3539 1562 1770 3527
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 54 65 152 49 565 54 1826 168 603 1505 27
RTOR Reduction (vph) 0 0 55 0 0 18 0 0 31 0 1 0
Lane Group Flow (vph) 0 92 10 152 49 547 54 1826 137 603 1531 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Split NA custom Split NA custom Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 5 8 1 2
Actuated Green, G (s) 5.0 9.8 27.7 27.7 55.7 4.8 45.3 45.3 23.0 63.5
Effective Green, g (s) 5.0 9.8 28.7 27.7 55.7 4.8 45.3 45.3 23.0 63.5
Actuated g/C Ratio 0.04 0.08 0.24 0.23 0.46 0.04 0.38 0.38 0.19 0.53
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 76 127 423 430 725 71 1336 590 339 1866
v/s Ratio Prot c0.05 0.09 0.03 0.03 c0.52 c0.34 0.43
v/s Ratio Perm 0.01 c0.35 0.09
v/c Ratio 1.21 0.08 0.36 0.11 0.75 0.76 1.37 0.23 1.78 0.82
Uniform Delay, d1 57.5 50.9 38.0 36.5 26.5 57.0 37.4 25.5 48.5 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.20 0.63 0.55 1.00 1.00
Incremental Delay, d2 170.4 0.3 0.5 0.1 4.5 24.9 168.4 0.6 362.2 4.2
Delay (s) 227.9 51.2 38.5 36.6 31.0 93.2 191.9 14.7 410.7 27.7
Level of Service F D D D C F F B F C
Approach Delay (s) 154.8 32.8 174.8 135.9
Approach LOS F C F F

Intersection Summary
HCM Average Control Delay 136.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 465 20 60 665 5 10 5 110 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 505 22 65 1446 5 11 5 120 5 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86
vC, conflicting volume 1451 527 2109 2098 516 2217 2106 1448
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1451 369 2207 2195 357 2334 2204 1448
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 94 49 85 80 64 85 93
cM capacity (veh/h) 467 1023 21 36 591 15 36 161

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 527 1516 136 11 11
Volume Left 0 65 11 5 0
Volume Right 22 5 120 0 11
cSH 1700 1023 158 21 161
Volume to Capacity 0.31 0.06 0.86 0.52 0.07
Queue Length 95th (ft) 0 5 147 37 5
Control Delay (s) 0.0 4.0 95.1 294.5 29.0
Lane LOS A F F D
Approach Delay (s) 0.0 4.0 95.1 161.7
Approach LOS F F

Intersection Summary
Average Delay 10.2
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 60 445 585 20 25 145
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 484 954 22 27 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked 0.93
vC, conflicting volume 976 1579 965
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 976 1585 965
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 73 49
cM capacity (veh/h) 707 101 309

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total 549 976 27 158
Volume Left 65 0 27 0
Volume Right 0 22 0 158
cSH 707 1700 101 309
Volume to Capacity 0.09 0.57 0.27 0.51
Queue Length 95th (ft) 8 0 25 68
Control Delay (s) 2.5 0.0 53.4 28.1
Lane LOS A F D
Approach Delay (s) 2.5 0.0 31.8
Approach LOS D

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 60 590 540 55 120 85
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 641 587 60 130 92
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1002
pX, platoon unblocked
vC, conflicting volume 647 1068 323
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 647 1068 323
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 35 86
cM capacity (veh/h) 935 202 672

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 65 321 321 391 255 130 92
Volume Left 65 0 0 0 0 130 0
Volume Right 0 0 0 0 60 0 92
cSH 935 1700 1700 1700 1700 202 672
Volume to Capacity 0.07 0.19 0.19 0.23 0.15 0.65 0.14
Queue Length 95th (ft) 6 0 0 0 0 96 12
Control Delay (s) 9.1 0.0 0.0 0.0 0.0 50.7 11.2
Lane LOS A F B
Approach Delay (s) 0.8 0.0 34.4
Approach LOS D

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 5 10 75 5 5 15 45 20 5 80 65
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 5 11 82 5 5 16 49 22 5 87 71
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 234 236 122 239 261 60 158 71
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 234 236 122 239 261 60 158 71
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 99 99 88 99 99 99 100
cM capacity (veh/h) 704 654 929 694 634 1006 1422 1530

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 22 16 92 87 163
Volume Left 22 0 82 16 5
Volume Right 0 11 5 22 71
cSH 704 815 703 1422 1530
Volume to Capacity 0.03 0.02 0.13 0.01 0.00
Queue Length 95th (ft) 2 2 11 1 0
Control Delay (s) 10.3 9.5 10.9 1.5 0.3
Lane LOS B A B A A
Approach Delay (s) 9.9 10.9 1.5 0.3
Approach LOS A B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 70 10 0 175 0 20 0 0 0 0 60
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 76 11 0 190 0 22 0 0 0 0 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 171 76 33 92 109 0 65 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 171 76 33 92 109 0 65 0
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 91 99 100 75 100 99 100
cM capacity (veh/h) 635 803 1041 809 770 1085 1537 1623

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 22 87 190 22 0 0 65
Volume Left 22 0 0 22 0 0 0
Volume Right 0 11 0 0 0 0 65
cSH 635 826 770 1537 1700 1700 1700
Volume to Capacity 0.03 0.11 0.25 0.01 0.00 0.00 0.04
Queue Length 95th (ft) 3 9 24 1 0 0 0
Control Delay (s) 10.9 9.9 11.2 7.4 0.0 0.0 0.0
Lane LOS B A B A
Approach Delay (s) 10.1 11.2 7.4 0.0
Approach LOS B B

Intersection Summary
Average Delay 8.8
Intersection Capacity Utilization 31.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 10 40 65 1015 860 10
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 43 71 1103 935 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2185 940 946
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2185 940 946
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 76 86 90
cM capacity (veh/h) 45 320 726

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 54 71 1103 946
Volume Left 11 71 0 0
Volume Right 43 0 0 11
cSH 145 726 1700 1700
Volume to Capacity 0.38 0.10 0.65 0.56
Queue Length 95th (ft) 40 8 0 0
Control Delay (s) 44.1 10.5 0.0 0.0
Lane LOS E B
Approach Delay (s) 44.1 0.6 0.0
Approach LOS E

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 45 655 30 10 655 15 20 5 5 5 5 30
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 49 712 33 11 712 16 22 5 5 5 5 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 419
pX, platoon unblocked
vC, conflicting volume 728 745 1239 1576 372 1204 1584 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 728 745 1239 1576 372 1204 1584 364
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 99 81 95 99 96 95 95
cM capacity (veh/h) 871 859 114 101 625 126 100 633

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 49 475 270 11 475 254 22 11 11 33
Volume Left 49 0 0 11 0 0 22 0 5 0
Volume Right 0 0 33 0 0 16 0 5 0 33
cSH 871 1700 1700 859 1700 1700 114 174 112 633
Volume to Capacity 0.06 0.28 0.16 0.01 0.28 0.15 0.19 0.06 0.10 0.05
Queue Length 95th (ft) 4 0 0 1 0 0 17 5 8 4
Control Delay (s) 9.4 0.0 0.0 9.2 0.0 0.0 44.1 27.0 40.7 11.0
Lane LOS A A E D E B
Approach Delay (s) 0.6 0.1 38.4 18.4
Approach LOS E C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 25 630 10 5 625 10 35 0 10 5 0 20
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 685 11 5 679 11 38 0 11 5 0 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 665
pX, platoon unblocked
vC, conflicting volume 690 696 1117 1446 348 1103 1446 345
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 690 696 1117 1446 348 1103 1446 345
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 99 75 100 98 97 100 97
cM capacity (veh/h) 900 896 152 126 648 159 126 651

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 27 457 239 5 453 237 38 11 5 22
Volume Left 27 0 0 5 0 0 38 0 5 0
Volume Right 0 0 11 0 0 11 0 11 0 22
cSH 900 1700 1700 896 1700 1700 152 648 159 651
Volume to Capacity 0.03 0.27 0.14 0.01 0.27 0.14 0.25 0.02 0.03 0.03
Queue Length 95th (ft) 2 0 0 0 0 0 23 1 3 3
Control Delay (s) 9.1 0.0 0.0 9.0 0.0 0.0 36.3 10.6 28.5 10.7
Lane LOS A A E B D B
Approach Delay (s) 0.3 0.1 30.6 14.3
Approach LOS D B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 485 230 30 510 100 15
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 527 250 33 554 109 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1264
pX, platoon unblocked
vC, conflicting volume 777 995 389
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 777 995 389
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 53 97
cM capacity (veh/h) 835 232 610

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 351 426 33 277 277 109 16
Volume Left 0 0 33 0 0 109 0
Volume Right 0 250 0 0 0 0 16
cSH 1700 1700 835 1700 1700 232 610
Volume to Capacity 0.21 0.25 0.04 0.16 0.16 0.47 0.03
Queue Length 95th (ft) 0 0 3 0 0 57 2
Control Delay (s) 0.0 0.0 9.5 0.0 0.0 33.4 11.1
Lane LOS A D B
Approach Delay (s) 0.0 0.5 30.5
Approach LOS D

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 40 50 5 5 30 20 10 5 60 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 43 54 5 5 33 22 11 5 65 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 179 177 68 196 174 27 71 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 179 177 68 196 174 27 71 33
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 96 92 99 99 98 100
cM capacity (veh/h) 759 699 995 712 702 1048 1530 1579

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 54 65 65 76
Volume Left 5 54 33 5
Volume Right 43 5 11 5
cSH 1244 731 1530 1579
Volume to Capacity 0.04 0.09 0.02 0.00
Queue Length 95th (ft) 3 7 2 0
Control Delay (s) 9.0 10.4 3.8 0.5
Lane LOS A B A A
Approach Delay (s) 9.0 10.4 3.8 0.5
Approach LOS A B

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 5 5 1345 5 0 1045 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 5 5 1462 5 0 1136 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1283
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1889 2617 571 2052 2617 734 1141 1467
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1622 2525 571 1824 2525 190 1141 1100
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 75 99 82 75 99 99 100
cM capacity (veh/h) 44 22 464 31 22 661 608 509

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 16 5 975 493 757 384
Volume Left 0 5 5 0 0 0 0
Volume Right 5 5 0 0 5 0 5
cSH 42 38 608 1700 1700 1700 1700
Volume to Capacity 0.26 0.43 0.01 0.57 0.29 0.45 0.23
Queue Length 95th (ft) 22 37 1 0 0 0 0
Control Delay (s) 119.2 160.2 11.0 0.0 0.0 0.0 0.0
Lane LOS F F B
Approach Delay (s) 119.2 160.2 0.0 0.0
Approach LOS F F

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 20 20 5 80 25 1145 40 105 1555 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 22 22 5 87 27 1245 43 114 1690 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 3226 3223 1696 3264 3250 1266 1701 1245
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3226 3223 1696 3264 3250 1266 1701 1245
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 24 81 0 21 58 93 80
cM capacity (veh/h) 1 7 115 1 7 206 374 559

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 33 27 87 27 1288 114 1701
Volume Left 5 22 0 27 0 114 0
Volume Right 22 0 87 0 43 0 11
cSH 5 2 206 374 1700 559 1700
Volume to Capacity 6.73 16.92 0.42 0.07 0.76 0.20 1.00
Queue Length 95th (ft) Err Err 48 6 0 19 0
Control Delay (s) Err Err 34.6 15.4 0.0 13.1 0.0
Lane LOS F F D C B
Approach Delay (s) Err 2407.1 0.3 0.8
Approach LOS F F

Intersection Summary
Average Delay 183.9
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/29/2011
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 100 115 145 90 85 195 120 995 205 1420
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 39.0 39.0 39.0 39.0 39.0 39.0 17.0 94.0 7.0 84.0
Total Split (%) 27.9% 27.9% 27.9% 27.9% 27.9% 27.9% 12.1% 67.1% 5.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 48 (34%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 115 145 90 85 195 120 995 115 205 1420 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.99
Flt Protected 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1820 1583 1816 1583 1770 3484 1770 3516
Flt Permitted 0.58 1.00 0.47 1.00 0.07 1.00 0.19 1.00
Satd. Flow (perm) 1072 1583 873 1583 130 3484 355 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 125 158 98 92 212 130 1082 125 223 1543 71
RTOR Reduction (vph) 0 0 89 0 0 88 0 6 0 0 2 0
Lane Group Flow (vph) 0 234 69 0 190 124 130 1201 0 223 1612 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 32.0 32.0 32.0 32.0 98.0 91.0 87.6 84.6
Effective Green, g (s) 32.0 32.0 32.0 32.0 98.0 91.0 87.6 84.6
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.70 0.65 0.63 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 245 362 200 362 201 2265 252 2125
v/s Ratio Prot c0.04 0.34 0.02 0.46
v/s Ratio Perm c0.22 0.04 0.22 0.08 0.41 c0.53
v/c Ratio 0.96 0.19 0.95 0.34 0.65 0.53 0.88 0.76
Uniform Delay, d1 53.3 43.6 53.2 45.2 22.1 13.1 23.3 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.56 0.24
Incremental Delay, d2 44.7 0.3 48.8 0.6 5.3 0.9 18.6 1.5
Delay (s) 98.0 43.8 102.0 45.8 27.4 14.0 31.7 6.4
Level of Service F D F D C B C A
Approach Delay (s) 76.2 72.3 15.3 9.5
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 125 45 45 20 25 1080 165 1570
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 20.0 7.0 20.0
Total Split (s) 35.0 35.0 35.0 35.0 8.0 81.0 24.0 97.0
Total Split (%) 25.0% 25.0% 25.0% 25.0% 5.7% 57.9% 17.1% 69.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 137 (98%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 125 45 40 45 20 120 25 1080 75 165 1570 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 0.91 1.00 0.99 1.00 0.98
Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 1651 1770 3489 1770 3479
Flt Permitted 0.57 0.87 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1031 1451 1770 3489 1770 3479
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 49 43 49 22 130 27 1174 82 179 1707 217
RTOR Reduction (vph) 0 6 0 0 47 0 0 3 0 0 7 0
Lane Group Flow (vph) 0 222 0 0 154 0 27 1253 0 179 1917 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 30.0 30.0 2.4 79.0 17.0 93.6
Effective Green, g (s) 30.0 30.0 2.4 79.0 17.0 93.6
Actuated g/C Ratio 0.21 0.21 0.02 0.56 0.12 0.67
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 221 311 30 1969 215 2326
v/s Ratio Prot 0.02 0.36 c0.10 c0.55
v/s Ratio Perm c0.22 0.11
v/c Ratio 1.00 0.49 0.90 0.64 0.83 0.82
Uniform Delay, d1 55.0 48.3 68.7 20.7 60.1 17.1
Progression Factor 1.00 1.09 0.92 1.26 1.37 0.14
Incremental Delay, d2 61.4 0.5 109.3 1.3 8.1 1.1
Delay (s) 116.4 53.0 172.5 27.4 90.7 3.5
Level of Service F D F C F A
Approach Delay (s) 116.4 53.0 30.5 11.0
Approach LOS F D C B

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 175 270 105 150 285 50 1250 240 1765
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 32.0 9.0 29.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 10.0 32.0 11.0 33.0 33.0 9.0 64.0 33.0 88.0
Total Split (%) 7.1% 22.9% 7.9% 23.6% 23.6% 6.4% 45.7% 23.6% 62.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 270 55 105 150 285 50 1250 70 240 1765 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1796 1767 1863 1583 1770 3504 1770 3510
Flt Permitted 0.53 1.00 0.14 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 986 1796 266 1863 1583 1770 3504 1770 3510
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 190 293 60 114 163 310 54 1359 76 261 1918 92
RTOR Reduction (vph) 0 6 0 0 0 245 0 3 0 0 2 0
Lane Group Flow (vph) 190 347 0 114 163 65 54 1432 0 261 2008 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 32.0 27.0 34.0 28.0 28.0 5.0 63.9 24.1 83.0
Effective Green, g (s) 32.0 27.0 34.0 28.0 28.0 5.0 63.9 24.1 83.0
Actuated g/C Ratio 0.23 0.19 0.24 0.20 0.20 0.04 0.46 0.17 0.59
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 253 346 129 373 317 63 1599 305 2081
v/s Ratio Prot 0.03 c0.19 c0.04 0.09 0.03 0.41 c0.15 c0.57
v/s Ratio Perm 0.14 0.18 0.04
v/c Ratio 0.75 1.00 0.88 0.44 0.21 0.86 0.90 0.86 0.96
Uniform Delay, d1 50.7 56.5 48.5 49.1 46.7 67.1 35.0 56.3 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.97 0.52 1.30 0.27
Incremental Delay, d2 11.8 49.4 45.7 1.1 0.4 52.5 6.5 2.2 1.9
Delay (s) 62.5 105.9 94.2 50.2 47.2 117.6 24.7 75.2 9.1
Level of Service E F F D D F C E A
Approach Delay (s) 90.7 57.1 28.1 16.7
Approach LOS F E C B

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Timings
6: Honoapiilani Highway & Papalaua Street/Papalua Street 12/29/2011

 5:00 pm  Baseline Synchro 8 Report
Page 8

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 300 105 85 165 150 70 1500 390 1780
Turn Type Perm NA custom Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 5 8
Detector Phase 4 4 4 5 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 29.0 29.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 47.0 47.0 47.0 47.0 11.0 62.0 31.0 82.0
Total Split (%) 33.6% 33.6% 33.6% 33.6% 7.9% 44.3% 22.1% 58.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 127 (91%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalaua Street/Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 105 85 165 150 305 70 1500 165 390 1780 210
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.93 1.00 0.99 1.00 0.98
Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1796 1543 1704 1770 3467 1770 3472
Flt Permitted 0.35 1.00 0.28 0.95 1.00 0.95 1.00
Satd. Flow (perm) 643 1543 480 1770 3467 1770 3472
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 114 92 179 163 332 76 1630 179 424 1935 228
RTOR Reduction (vph) 0 0 5 0 25 0 0 6 0 0 6 0
Lane Group Flow (vph) 0 440 87 0 649 0 76 1803 0 424 2157 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type Perm NA custom Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 5 8
Actuated Green, G (s) 42.0 54.0 42.0 7.0 57.0 27.0 77.0
Effective Green, g (s) 42.0 54.0 42.0 7.0 57.0 27.0 77.0
Actuated g/C Ratio 0.30 0.39 0.30 0.05 0.41 0.19 0.55
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 193 595 144 89 1412 341 1910
v/s Ratio Prot 0.04 c0.52 c0.24 0.62
v/s Ratio Perm 0.68 0.06 c1.35
v/c Ratio 2.28 0.15 4.51 0.85 1.28 1.24 1.13
Uniform Delay, d1 49.0 28.0 49.0 66.0 41.5 56.5 31.5
Progression Factor 1.00 1.00 0.99 0.88 0.84 0.89 1.03
Incremental Delay, d2 592.1 0.1 1593.4 32.2 127.8 121.6 61.9
Delay (s) 641.1 28.1 1641.7 90.0 162.7 171.7 94.4
Level of Service F C F F F F F
Approach Delay (s) 535.1 1641.7 159.8 107.1
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 346.8 HCM Level of Service F
HCM Volume to Capacity ratio 2.35
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 132.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 130 125 2050 135 2330
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 95.0 16.0 111.0
Total Split (%) 20.7% 67.9% 11.4% 79.3%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 26 (19%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 125 2050 110 135 2330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1551 3512 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1551 3512 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 136 2228 120 147 2533
RTOR Reduction (vph) 0 7 2 0 0 0
Lane Group Flow (vph) 141 129 2346 0 147 2533
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 16.4 32.4 98.6 12.0 114.6
Effective Green, g (s) 16.4 32.4 98.6 12.0 114.6
Actuated g/C Ratio 0.12 0.23 0.70 0.09 0.82
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 207 359 2473 152 2897
v/s Ratio Prot c0.08 c0.67 0.08 c0.72
v/s Ratio Perm 0.08
v/c Ratio 0.68 0.36 0.95 0.97 0.87
Uniform Delay, d1 59.3 45.1 18.4 63.8 8.1
Progression Factor 1.00 1.00 0.51 0.98 0.99
Incremental Delay, d2 8.9 0.6 1.1 14.7 0.4
Delay (s) 68.2 45.7 10.6 77.5 8.4
Level of Service E D B E A
Approach Delay (s) 57.2 10.6 12.2
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 90 95 255 55 735 100 1910 260 615 2105
Turn Type NA custom Split NA custom Prot NA Perm Prot NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 4 5 8 1 2
Detector Phase 4 4 5 8 8 8 1 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 7.0 26.0 26.0 7.0 26.0
Total Split (s) 13.0 33.0 33.0 9.0 61.0 61.0 33.0 85.0
Total Split (%) 9.3% 23.6% 23.6% 6.4% 43.6% 43.6% 23.6% 60.7%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 44 (31%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 90 95 255 55 735 100 1910 260 615 2105 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1820 1559 1770 1863 1562 1770 3539 1561 1770 3519
Flt Permitted 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1820 1559 1770 1863 1562 1770 3539 1561 1770 3519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 98 103 277 60 799 109 2076 283 668 2288 71
RTOR Reduction (vph) 0 0 37 0 0 11 0 0 38 0 2 0
Lane Group Flow (vph) 0 185 66 277 60 788 109 2076 245 668 2357 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Split NA custom Split NA custom Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 5 8 1 2
Actuated Green, G (s) 8.0 13.0 28.0 28.0 62.0 5.0 56.0 56.0 29.0 80.0
Effective Green, g (s) 8.0 13.0 29.0 28.0 62.0 5.0 56.0 56.0 29.0 80.0
Actuated g/C Ratio 0.06 0.09 0.21 0.20 0.44 0.04 0.40 0.40 0.21 0.57
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 104 145 367 373 692 63 1416 624 367 2011
v/s Ratio Prot c0.10 0.16 0.03 0.06 c0.59 c0.38 0.67
v/s Ratio Perm 0.04 c0.50 0.16
v/c Ratio 1.78 0.45 0.75 0.16 1.14 1.73 1.47 0.39 1.82 1.17
Uniform Delay, d1 66.0 60.1 52.2 46.3 39.0 67.5 42.0 29.9 55.5 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.93 0.87 0.92 1.00 1.00
Incremental Delay, d2 386.3 2.2 8.5 0.2 79.5 356.8 211.5 0.8 379.7 83.2
Delay (s) 452.3 62.4 60.7 46.5 118.5 419.4 248.2 28.4 435.2 113.2
Level of Service F E E D F F F C F F
Approach Delay (s) 312.9 100.6 230.5 184.2
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 192.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 120.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 560 20 40 420 20 20 5 70 20 5 95
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 609 22 43 457 22 22 5 76 22 5 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83
vC, conflicting volume 478 630 1280 1185 620 1253 1185 467
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 452 1235 1120 439 1202 1120 467
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 95 78 97 85 80 97 83
cM capacity (veh/h) 1084 920 99 163 513 107 163 596

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 630 522 103 27 103
Volume Left 0 43 22 22 0
Volume Right 22 22 76 0 103
cSH 1700 920 257 115 596
Volume to Capacity 0.37 0.05 0.40 0.24 0.17
Queue Length 95th (ft) 0 4 46 22 16
Control Delay (s) 0.0 1.3 28.1 45.7 12.3
Lane LOS A D E B
Approach Delay (s) 0.0 1.3 28.1 19.3
Approach LOS D C

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 180 445 370 45 55 120
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 196 484 402 49 60 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked 0.87
vC, conflicting volume 451 1302 427
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 451 1272 427
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 82 55 79
cM capacity (veh/h) 1109 133 628

Direction, Lane # EB 1 WB 1 SB 1 SB 2
Volume Total 679 451 60 130
Volume Left 196 0 60 0
Volume Right 0 49 0 130
cSH 1109 1700 133 628
Volume to Capacity 0.18 0.27 0.45 0.21
Queue Length 95th (ft) 16 0 50 19
Control Delay (s) 4.1 0.0 52.7 12.2
Lane LOS A F B
Approach Delay (s) 4.1 0.0 24.9
Approach LOS C

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 85 520 700 120 80 60
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 92 565 761 130 87 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1056
pX, platoon unblocked
vC, conflicting volume 891 1293 446
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 891 1293 446
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 88 36 88
cM capacity (veh/h) 756 135 560

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 92 283 283 507 384 87 65
Volume Left 92 0 0 0 0 87 0
Volume Right 0 0 0 0 130 0 65
cSH 756 1700 1700 1700 1700 135 560
Volume to Capacity 0.12 0.17 0.17 0.30 0.23 0.64 0.12
Queue Length 95th (ft) 10 0 0 0 0 86 10
Control Delay (s) 10.4 0.0 0.0 0.0 0.0 70.0 12.3
Lane LOS B F B
Approach Delay (s) 1.5 0.0 45.3
Approach LOS E

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 60 5 40 30 5 0 40 150 20 5 100 145
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 5 43 33 5 0 43 163 22 5 109 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 462 470 188 505 538 174 266 185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 462 470 188 505 538 174 266 185
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 87 99 95 93 99 100 97 100
cM capacity (veh/h) 491 473 855 436 433 870 1298 1390

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 65 49 38 228 272
Volume Left 65 0 33 43 5
Volume Right 0 43 0 22 158
cSH 491 784 436 1298 1390
Volume to Capacity 0.13 0.06 0.09 0.03 0.00
Queue Length 95th (ft) 11 5 7 3 0
Control Delay (s) 13.5 9.9 14.1 1.7 0.2
Lane LOS B A B A A
Approach Delay (s) 11.9 14.1 1.7 0.2
Approach LOS B B

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 65 170 20 0 120 0 10 0 0 0 0 40
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 71 185 22 0 130 0 11 0 0 0 0 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 109 43 22 136 65 0 43 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 109 43 22 136 65 0 43 0
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 78 98 100 84 100 99 100
cM capacity (veh/h) 760 842 1055 676 820 1085 1565 1623

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 71 207 130 11 0 0 43
Volume Left 71 0 0 11 0 0 0
Volume Right 0 22 0 0 0 0 43
cSH 760 861 820 1565 1700 1700 1700
Volume to Capacity 0.09 0.24 0.16 0.01 0.00 0.00 0.03
Queue Length 95th (ft) 8 23 14 1 0 0 0
Control Delay (s) 10.2 10.5 10.2 7.3 0.0 0.0 0.0
Lane LOS B B B A
Approach Delay (s) 10.4 10.2 7.3 0.0
Approach LOS B B

Intersection Summary
Average Delay 9.3
Intersection Capacity Utilization 24.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 1023 1085 1623

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 0 0 0 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 85 85 1165 1545 25
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 92 92 1266 1679 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 3144 1693 1707
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3144 1693 1707
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 40 20 75
cM capacity (veh/h) 9 115 372

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 98 92 1266 1707
Volume Left 5 92 0 0
Volume Right 92 0 0 27
cSH 70 372 1700 1700
Volume to Capacity 1.40 0.25 0.74 1.00
Queue Length 95th (ft) 201 24 0 0
Control Delay (s) 348.1 17.8 0.0 0.0
Lane LOS F C
Approach Delay (s) 348.1 1.2 0.0
Approach LOS F

Intersection Summary
Average Delay 11.3
Intersection Capacity Utilization 95.0% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 140 690 90 20 790 45 110 15 10 10 20 145
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 152 750 98 22 859 49 120 16 11 11 22 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 353
pX, platoon unblocked
vC, conflicting volume 908 848 1745 2054 424 1625 2079 454
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 908 848 1745 2054 424 1625 2079 454
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 80 97 0 61 98 72 47 72
cM capacity (veh/h) 746 785 19 42 579 39 41 553

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 152 500 348 22 572 335 120 27 33 158
Volume Left 152 0 0 22 0 0 120 0 11 0
Volume Right 0 0 98 0 0 49 0 11 0 158
cSH 746 1700 1700 785 1700 1700 19 67 40 553
Volume to Capacity 0.20 0.29 0.20 0.03 0.34 0.20 6.20 0.40 0.81 0.28
Queue Length 95th (ft) 19 0 0 2 0 0 Err 39 76 29
Control Delay (s) 11.1 0.0 0.0 9.7 0.0 0.0 Err 90.9 237.4 14.1
Lane LOS B A F F F B
Approach Delay (s) 1.7 0.2 8164.2 52.4
Approach LOS F F

Intersection Summary
Average Delay 533.8
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
89: Keawe Street & LGate DW 2 12/29/2011

 5:00 pm  Baseline Synchro 8 Report
Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 80 595 35 10 760 20 25 5 5 10 0 90
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 87 647 38 11 826 22 27 5 5 11 0 98
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 603
pX, platoon unblocked
vC, conflicting volume 848 685 1372 1709 342 1364 1717 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 848 685 1372 1709 342 1364 1717 424
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 89 99 66 93 99 88 100 83
cM capacity (veh/h) 785 905 79 79 654 91 78 579

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 87 431 254 11 551 297 33 5 11 98
Volume Left 87 0 0 11 0 0 27 0 11 0
Volume Right 0 0 38 0 0 22 0 5 0 98
cSH 785 1700 1700 905 1700 1700 79 654 91 579
Volume to Capacity 0.11 0.25 0.15 0.01 0.32 0.17 0.41 0.01 0.12 0.17
Queue Length 95th (ft) 9 0 0 1 0 0 41 1 10 15
Control Delay (s) 10.2 0.0 0.0 9.0 0.0 0.0 79.4 10.6 50.0 12.5
Lane LOS B A F B E B
Approach Delay (s) 1.1 0.1 69.5 16.2
Approach LOS F C

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: LBP & Keawe St 12/29/2011

 5:00 pm  Baseline Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 470 135 15 645 200 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 511 147 16 701 217 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1287
pX, platoon unblocked
vC, conflicting volume 658 967 329
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 658 967 329
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 12 96
cM capacity (veh/h) 926 247 667

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 341 317 16 351 351 217 27
Volume Left 0 0 16 0 0 217 0
Volume Right 0 147 0 0 0 0 27
cSH 1700 1700 926 1700 1700 247 667
Volume to Capacity 0.20 0.19 0.02 0.21 0.21 0.88 0.04
Queue Length 95th (ft) 0 0 1 0 0 184 3
Control Delay (s) 0.0 0.0 9.0 0.0 0.0 73.0 10.6
Lane LOS A F B
Approach Delay (s) 0.0 0.2 66.1
Approach LOS F

Intersection Summary
Average Delay 10.1
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
92: Kuhua Street & Project  2 12/29/2011

 5:00 pm  Baseline Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 195 15 5 5 90 65 35 5 35 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 212 16 5 5 98 71 38 5 38 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 345 356 41 446 340 90 43 109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 345 356 41 446 340 90 43 109
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 79 96 99 99 94 100
cM capacity (veh/h) 571 532 1030 391 544 968 1565 1482

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 223 27 207 49
Volume Left 5 16 98 5
Volume Right 212 5 38 5
cSH 1083 474 1565 1482
Volume to Capacity 0.21 0.06 0.06 0.00
Queue Length 95th (ft) 19 5 5 0
Control Delay (s) 9.5 13.0 3.8 0.9
Lane LOS A B A A
Approach Delay (s) 9.5 13.0 3.8 0.9
Approach LOS A B

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
94: Honoapiilani Highway & Prison 12/29/2011

 5:00 pm  Baseline Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 5 5 1255 5 0 1665 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 5 5 1364 5 0 1810 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1283
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 2514 3193 908 2291 3193 685 1815 1370
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2421 3230 908 2156 3230 244 1815 1059
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 30 98 43 30 99 98 100
cM capacity (veh/h) 6 8 278 9 8 636 334 549

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 16 5 909 460 1207 609
Volume Left 0 5 5 0 0 0 0
Volume Right 5 5 0 0 5 0 5
cSH 15 13 334 1700 1700 1700 1700
Volume to Capacity 0.72 1.28 0.02 0.53 0.27 0.71 0.36
Queue Length 95th (ft) 44 68 1 0 0 0 0
Control Delay (s) 465.0 760.6 16.0 0.0 0.0 0.0 0.0
Lane LOS F F C
Approach Delay (s) 465.0 760.6 0.1 0.0
Approach LOS F F

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 5 35 5 130 10 990 10 55 900 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 5 38 5 141 11 1076 11 60 978 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2207 2204 986 2209 2217 1082 995 1076
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2207 2204 986 2209 2217 1082 995 1076
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 55 86 98 0 86 47 98 91
cM capacity (veh/h) 12 40 300 26 39 265 696 648

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 16 43 141 11 1087 60 995
Volume Left 5 38 0 11 0 60 0
Volume Right 5 0 141 0 11 0 16
cSH 27 27 265 696 1700 648 1700
Volume to Capacity 0.60 1.63 0.53 0.02 0.64 0.09 0.59
Queue Length 95th (ft) 47 130 72 1 0 8 0
Control Delay (s) 257.9 624.9 33.2 10.3 0.0 11.1 0.0
Lane LOS F F D B B
Approach Delay (s) 257.9 172.4 0.1 0.6
Approach LOS F F

Intersection Summary
Average Delay 15.7
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 45 35 105 85 175 75 1085 95 860
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 11.0 65.0 15.0 69.0
Total Split (%) 33.3% 33.3% 33.3% 33.3% 33.3% 33.3% 9.2% 54.2% 12.5% 57.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 113 (94%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street



HCM Signalized Intersection Capacity Analysis
3: Honoapiilani Highway & Shaw Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 45 35 105 85 175 75 1085 50 95 860 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1811 1583 1813 1583 1770 3516 1770 3516
Flt Permitted 0.51 1.00 0.71 1.00 0.25 1.00 0.16 1.00
Satd. Flow (perm) 956 1583 1332 1583 472 3516 307 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 49 38 114 92 190 82 1179 54 103 935 43
RTOR Reduction (vph) 0 0 31 0 0 94 0 2 0 0 2 0
Lane Group Flow (vph) 0 114 7 0 206 96 82 1231 0 103 976 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 23.2 23.2 23.2 23.2 81.2 76.2 84.4 77.8
Effective Green, g (s) 23.2 23.2 23.2 23.2 81.2 76.2 84.4 77.8
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.64 0.70 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 185 306 258 306 373 2233 296 2280
v/s Ratio Prot 0.01 c0.35 c0.02 0.28
v/s Ratio Perm 0.12 0.00 c0.15 0.06 0.14 0.23
v/c Ratio 0.62 0.02 0.80 0.31 0.22 0.55 0.35 0.43
Uniform Delay, d1 44.3 39.2 46.2 41.6 7.1 12.3 8.1 10.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.60 0.52
Incremental Delay, d2 6.0 0.0 15.7 0.6 0.1 1.0 0.2 0.5
Delay (s) 50.3 39.3 61.9 42.1 7.2 13.3 5.1 5.8
Level of Service D D E D A B A A
Approach Delay (s) 47.5 52.4 12.9 5.8
Approach LOS D D B A

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Honoapiilani Highway & Dickenson Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 70 55 55 20 15 1360 60 970
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 20.0 7.0 20.0
Total Split (s) 34.0 34.0 34.0 34.0 9.0 72.0 14.0 77.0
Total Split (%) 28.3% 28.3% 28.3% 28.3% 7.5% 60.0% 11.7% 64.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street



HCM Signalized Intersection Capacity Analysis
4: Honoapiilani Highway & Dickenson Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 55 20 55 20 140 15 1360 75 60 970 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.91 1.00 0.99 1.00 0.99
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1776 1652 1770 3500 1770 3487
Flt Permitted 0.53 0.83 0.95 1.00 0.95 1.00
Satd. Flow (perm) 970 1397 1770 3500 1770 3487
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 60 22 60 22 152 16 1478 82 65 1054 114
RTOR Reduction (vph) 0 5 0 0 61 0 0 3 0 0 5 0
Lane Group Flow (vph) 0 153 0 0 173 0 16 1557 0 65 1163 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 19.9 19.9 2.0 79.1 7.0 84.1
Effective Green, g (s) 19.9 19.9 2.0 79.1 7.0 84.1
Actuated g/C Ratio 0.17 0.17 0.02 0.66 0.06 0.70
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 161 232 30 2307 103 2444
v/s Ratio Prot 0.01 c0.44 c0.04 0.33
v/s Ratio Perm c0.16 0.12
v/c Ratio 0.95 0.75 0.53 0.68 0.63 0.48
Uniform Delay, d1 49.6 47.6 58.5 12.6 55.2 8.1
Progression Factor 1.00 1.02 1.23 0.56 1.26 0.38
Incremental Delay, d2 55.7 10.8 8.0 1.4 7.1 0.5
Delay (s) 105.3 59.5 79.8 8.5 76.5 3.6
Level of Service F E E A E A
Approach Delay (s) 105.3 59.5 9.2 7.5
Approach LOS F E A A

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
5: Honoapiilani Highway & Lahainaluna Road 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 80 255 110 190 290 20 1385 150 990
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Detector Phase 7 4 3 8 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 9.0 29.0 7.0 26.0 7.0 26.0
Total Split (s) 9.0 33.0 13.0 37.0 9.0 58.0 16.0 65.0
Total Split (%) 7.5% 27.5% 10.8% 30.8% 7.5% 48.3% 13.3% 54.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road



HCM Signalized Intersection Capacity Analysis
5: Honoapiilani Highway & Lahainaluna Road 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 255 25 110 190 290 20 1385 75 150 990 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1829 1762 1863 1583 1770 3508 1770 3524
Flt Permitted 0.38 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 711 1829 477 1863 1583 1770 3508 1770 3524
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 87 277 27 179 310 630 22 1505 82 163 1076 27
RTOR Reduction (vph) 0 3 0 0 0 24 0 3 0 0 1 0
Lane Group Flow (vph) 87 301 0 179 310 606 22 1584 0 163 1102 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Actuated Green, G (s) 32.0 28.0 40.0 32.0 49.0 3.0 53.0 12.0 62.0
Effective Green, g (s) 32.0 28.0 40.0 32.0 49.0 3.0 53.0 12.0 62.0
Actuated g/C Ratio 0.27 0.23 0.33 0.27 0.41 0.02 0.44 0.10 0.52
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 225 427 245 497 646 44 1549 177 1821
v/s Ratio Prot 0.01 0.16 c0.05 0.17 0.01 c0.45 0.09 0.31
v/s Ratio Perm 0.09 0.20 c0.38
v/c Ratio 0.39 0.70 0.73 0.62 0.94 0.50 1.02 0.92 0.60
Uniform Delay, d1 35.2 42.2 32.9 38.7 34.0 57.8 33.5 53.5 20.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 0.76 0.95 0.73
Incremental Delay, d2 1.1 4.3 10.7 2.8 21.4 2.4 25.6 36.4 1.1
Delay (s) 36.3 46.5 43.6 41.5 55.5 61.8 51.1 87.3 15.9
Level of Service D D D D E E D F B
Approach Delay (s) 44.2 49.7 51.2 25.1
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 42.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Timings
6: Honoapiilani Highway & Papalua Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 235 65 45 35 80 1620 135 1145
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 29.0 29.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 35.0 35.0 35.0 35.0 16.0 65.0 20.0 69.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 13.3% 54.2% 16.7% 57.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street



HCM Signalized Intersection Capacity Analysis
6: Honoapiilani Highway & Papalua Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 235 65 70 45 35 115 80 1620 70 135 1145 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.92 0.92 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1768 1697 1678 1770 3510 1770 3483
Flt Permitted 0.51 1.00 0.89 0.95 1.00 0.95 1.00
Satd. Flow (perm) 946 1697 1518 1770 3510 1770 3483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 255 71 76 49 38 125 87 1761 76 147 1245 120
RTOR Reduction (vph) 0 32 0 0 43 0 0 3 0 0 6 0
Lane Group Flow (vph) 255 115 0 0 169 0 87 1835 0 147 1359 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 30.0 30.0 30.0 9.7 60.0 16.0 66.3
Effective Green, g (s) 31.0 30.0 30.0 9.7 60.0 16.0 66.3
Actuated g/C Ratio 0.26 0.25 0.25 0.08 0.50 0.13 0.55
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 244 424 380 143 1755 236 1924
v/s Ratio Prot 0.07 0.05 c0.52 c0.08 0.39
v/s Ratio Perm c0.27 0.11
v/c Ratio 1.05 0.27 0.45 0.61 1.05 0.62 0.71
Uniform Delay, d1 44.5 36.2 38.0 53.3 30.0 49.1 19.7
Progression Factor 1.00 1.00 0.99 0.81 1.38 0.90 1.02
Incremental Delay, d2 69.9 0.3 0.8 1.3 25.4 10.5 2.0
Delay (s) 114.4 36.5 38.5 44.4 66.7 54.8 22.0
Level of Service F D D D E D C
Approach Delay (s) 85.9 38.5 65.7 25.2
Approach LOS F D E C

Intersection Summary
HCM Average Control Delay 51.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Honoapiilani Highway & Hinau Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 45 65 1815 50 1440
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 80.0 11.0 91.0
Total Split (%) 24.2% 66.7% 9.2% 75.8%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 69 (58%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street



HCM Signalized Intersection Capacity Analysis
7: Honoapiilani Highway & Hinau Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 45 65 1815 70 50 1440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1553 3520 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1553 3520 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 71 1973 76 54 1565
RTOR Reduction (vph) 0 13 1 0 0 0
Lane Group Flow (vph) 49 58 2048 0 54 1565
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 8.2 17.8 93.2 5.6 102.8
Effective Green, g (s) 8.2 17.8 93.2 5.6 102.8
Actuated g/C Ratio 0.07 0.15 0.78 0.05 0.86
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 121 230 2734 83 3032
v/s Ratio Prot c0.03 c0.58 0.03 c0.44
v/s Ratio Perm 0.04
v/c Ratio 0.40 0.25 0.75 0.65 0.52
Uniform Delay, d1 53.6 45.2 7.2 56.2 2.2
Progression Factor 1.00 1.00 2.71 0.69 2.47
Incremental Delay, d2 2.2 0.6 0.2 12.6 0.5
Delay (s) 55.8 45.8 19.6 51.5 5.9
Level of Service E D B D A
Approach Delay (s) 49.9 19.6 7.4
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
8: Honoapiilani Highway & Keawe Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 35 50 60 140 45 520 50 1680 155 555 1385
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 33.0 33.0 33.0 10.0 10.0 10.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 7.0 41.0 41.0 13.0 47.0
Total Split (%) 27.5% 27.5% 27.5% 27.5% 27.5% 27.5% 5.8% 34.2% 34.2% 10.8% 39.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street



HCM Signalized Intersection Capacity Analysis
8: Honoapiilani Highway & Keawe Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 50 60 140 45 520 50 1680 155 555 1385 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1681 1472 1483 1770 3539 1562 3433 3528
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1681 1472 1483 1770 3539 1562 3433 3528
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 54 65 152 49 565 54 1826 168 603 1505 27
RTOR Reduction (vph) 0 0 61 0 129 259 0 0 20 0 1 0
Lane Group Flow (vph) 38 54 4 137 189 52 54 1826 148 603 1531 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 7.8 7.8 7.8 20.2 20.2 20.2 3.0 64.0 64.0 9.0 70.0
Effective Green, g (s) 8.8 7.8 7.8 21.2 20.2 20.2 3.0 64.0 64.0 9.0 70.0
Actuated g/C Ratio 0.07 0.06 0.06 0.18 0.17 0.17 0.02 0.53 0.53 0.08 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 130 121 102 297 248 250 44 1887 833 257 2058
v/s Ratio Prot 0.02 c0.03 0.08 c0.13 0.03 c0.52 c0.18 0.43
v/s Ratio Perm 0.00 0.04 0.09
v/c Ratio 0.29 0.45 0.04 0.46 0.76 0.21 1.23 0.97 0.18 2.35 0.74
Uniform Delay, d1 52.7 54.0 52.6 44.3 47.6 43.0 58.5 27.0 14.4 55.5 18.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.31 0.51 0.28 1.00 1.00
Incremental Delay, d2 1.3 2.6 0.2 1.1 13.0 0.4 186.1 11.2 0.3 617.8 2.5
Delay (s) 53.9 56.6 52.8 45.4 60.6 43.4 262.8 24.8 4.4 673.3 20.9
Level of Service D E D D E D F C A F C
Approach Delay (s) 54.4 50.9 29.4 205.2
Approach LOS D D C F

Intersection Summary
HCM Average Control Delay 106.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
80: Mill Street/Project 1 & Lahainaluna Road 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 455 20 60 665 5 10 5 110 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 495 22 65 1446 5 11 5 120 5 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86
vC, conflicting volume 1451 516 1405 2120 505 2228 2128 726
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1451 358 1390 2220 345 2346 2229 726
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 94 84 84 79 49 84 97
cM capacity (veh/h) 463 1031 69 33 561 11 33 367

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 16 516 65 964 487 136 11 11
Volume Left 16 0 65 0 0 11 5 0
Volume Right 0 22 0 0 5 120 0 11
cSH 463 1700 1031 1700 1700 255 16 367
Volume to Capacity 0.04 0.30 0.06 0.57 0.29 0.53 0.68 0.03
Queue Length 95th (ft) 3 0 5 0 0 72 43 2
Control Delay (s) 13.1 0.0 8.7 0.0 0.0 34.2 430.2 15.1
Lane LOS B A D F C
Approach Delay (s) 0.4 0.4 34.2 222.6
Approach LOS D F

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
81: Lahainaluna Road & Kuhua Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 60 445 585 20 25 145
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 484 954 22 27 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked 0.98
vC, conflicting volume 976 1579 965
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 976 1580 965
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 75 49
cM capacity (veh/h) 707 107 309

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 65 484 976 27 158
Volume Left 65 0 0 27 0
Volume Right 0 0 22 0 158
cSH 707 1700 1700 107 309
Volume to Capacity 0.09 0.28 0.57 0.25 0.51
Queue Length 95th (ft) 8 0 0 23 68
Control Delay (s) 10.6 0.0 0.0 49.8 28.1
Lane LOS B E D
Approach Delay (s) 1.3 0.0 31.3
Approach LOS D

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
82: Keawe St 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 60 590 540 55 120 85
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 641 587 60 130 92
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1049
pX, platoon unblocked
vC, conflicting volume 647 1068 323
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 647 1068 323
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 35 86
cM capacity (veh/h) 935 202 672

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 65 321 321 391 255 130 92
Volume Left 65 0 0 0 0 130 0
Volume Right 0 0 0 0 60 0 92
cSH 935 1700 1700 1700 1700 202 672
Volume to Capacity 0.07 0.19 0.19 0.23 0.15 0.65 0.14
Queue Length 95th (ft) 6 0 0 0 0 96 12
Control Delay (s) 9.1 0.0 0.0 0.0 0.0 50.7 11.2
Lane LOS A F B
Approach Delay (s) 0.8 0.0 34.4
Approach LOS D

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
83: Kuhua Street & Papalua Street/Aki Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 5 10 75 5 5 15 45 20 5 80 65
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 5 11 82 5 5 16 49 22 5 87 71
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 234 236 122 239 261 60 158 71
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 234 236 122 239 261 60 158 71
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 99 99 88 99 99 99 100
cM capacity (veh/h) 704 654 929 694 634 1006 1422 1530

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 22 16 92 87 163
Volume Left 22 0 82 16 5
Volume Right 0 11 5 22 71
cSH 704 815 703 1422 1530
Volume to Capacity 0.03 0.02 0.13 0.01 0.00
Queue Length 95th (ft) 2 2 11 1 0
Control Delay (s) 10.3 9.5 10.9 1.5 0.3
Lane LOS B A B A A
Approach Delay (s) 9.9 10.9 1.5 0.3
Approach LOS A B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
85: Mill St Extension & Shaw Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 70 10 0 175 0 20 0 0 0 0 60
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 76 11 0 190 0 22 0 0 0 0 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 171 76 33 92 109 0 65 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 171 76 33 92 109 0 65 0
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 97 91 99 100 75 100 99 100
cM capacity (veh/h) 635 803 1041 809 770 1085 1537 1623

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 22 87 190 22 0 0 65
Volume Left 22 0 0 22 0 0 0
Volume Right 0 11 0 0 0 0 65
cSH 635 826 770 1537 1700 1700 1700
Volume to Capacity 0.03 0.11 0.25 0.01 0.00 0.00 0.04
Queue Length 95th (ft) 3 9 24 1 0 0 0
Control Delay (s) 10.9 9.9 11.2 7.4 0.0 0.0 0.0
Lane LOS B A B A
Approach Delay (s) 10.1 11.2 7.4 0.0
Approach LOS B B

Intersection Summary
Average Delay 8.8
Intersection Capacity Utilization 31.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
86: Mill St Extension & Aholo Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 1023 1085 1623

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 0 0 0 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
87: Honoapiilani Hwy & Front Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 10 40 65 1015 860 10
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 43 71 1103 935 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2185 940 946
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2185 940 946
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 76 86 90
cM capacity (veh/h) 45 320 726

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 54 71 1103 946
Volume Left 11 71 0 0
Volume Right 43 0 0 11
cSH 145 726 1700 1700
Volume to Capacity 0.38 0.10 0.65 0.56
Queue Length 95th (ft) 40 8 0 0
Control Delay (s) 44.1 10.5 0.0 0.0
Lane LOS E B
Approach Delay (s) 44.1 0.6 0.0
Approach LOS E

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
88: Keawe Street & LGate DW 1 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 45 655 30 10 655 15 20 5 5 5 5 30
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 49 712 33 11 712 16 22 5 5 5 5 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 320
pX, platoon unblocked
vC, conflicting volume 728 745 1239 1576 372 1204 1584 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 728 745 1239 1576 372 1204 1584 364
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 99 81 95 99 96 95 95
cM capacity (veh/h) 871 859 114 101 625 126 100 633

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 49 475 270 11 475 254 22 11 11 33
Volume Left 49 0 0 11 0 0 22 0 5 0
Volume Right 0 0 33 0 0 16 0 5 0 33
cSH 871 1700 1700 859 1700 1700 114 174 112 633
Volume to Capacity 0.06 0.28 0.16 0.01 0.28 0.15 0.19 0.06 0.10 0.05
Queue Length 95th (ft) 4 0 0 1 0 0 17 5 8 4
Control Delay (s) 9.4 0.0 0.0 9.2 0.0 0.0 44.1 27.0 40.7 11.0
Lane LOS A A E D E B
Approach Delay (s) 0.6 0.1 38.4 18.4
Approach LOS E C

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
89: Keawe Street & LGate DW 2 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 25 630 10 5 625 10 35 0 10 5 0 20
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 685 11 5 679 11 38 0 11 5 0 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 628
pX, platoon unblocked
vC, conflicting volume 690 696 1117 1446 348 1103 1446 345
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 690 696 1117 1446 348 1103 1446 345
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 99 75 100 98 97 100 97
cM capacity (veh/h) 900 896 152 126 648 159 126 651

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 27 457 239 5 453 237 38 11 5 22
Volume Left 27 0 0 5 0 0 38 0 5 0
Volume Right 0 0 11 0 0 11 0 11 0 22
cSH 900 1700 1700 896 1700 1700 152 648 159 651
Volume to Capacity 0.03 0.27 0.14 0.01 0.27 0.14 0.25 0.02 0.03 0.03
Queue Length 95th (ft) 2 0 0 0 0 0 23 1 3 3
Control Delay (s) 9.1 0.0 0.0 9.0 0.0 0.0 36.3 10.6 28.5 10.7
Lane LOS A A E B D B
Approach Delay (s) 0.3 0.1 30.6 14.3
Approach LOS D B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: LBP & Keawe St 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 485 230 30 510 100 15
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 527 250 33 554 109 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1293
pX, platoon unblocked
vC, conflicting volume 777 995 389
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 777 995 389
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 53 97
cM capacity (veh/h) 835 232 610

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 351 426 33 277 277 109 16
Volume Left 0 0 33 0 0 109 0
Volume Right 0 250 0 0 0 0 16
cSH 1700 1700 835 1700 1700 232 610
Volume to Capacity 0.21 0.25 0.04 0.16 0.16 0.47 0.03
Queue Length 95th (ft) 0 0 3 0 0 57 2
Control Delay (s) 0.0 0.0 9.5 0.0 0.0 33.4 11.1
Lane LOS A D B
Approach Delay (s) 0.0 0.5 30.5
Approach LOS D

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
92: Kuhua Street & Project 2/Keone St 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 40 50 5 5 30 20 10 5 60 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 43 54 5 5 33 22 11 5 65 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 179 177 68 217 174 27 71 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 179 177 68 217 174 27 71 33
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 99 96 92 99 99 98 100
cM capacity (veh/h) 759 699 995 689 702 1048 1530 1579

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 11 43 65 65 76
Volume Left 5 0 54 33 5
Volume Right 0 43 5 11 5
cSH 728 995 711 1530 1579
Volume to Capacity 0.01 0.04 0.09 0.02 0.00
Queue Length 95th (ft) 1 3 8 2 0
Control Delay (s) 10.0 8.8 10.6 3.8 0.5
Lane LOS B A B A A
Approach Delay (s) 9.0 10.6 3.8 0.5
Approach LOS A B

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
94: Honoapiilani Highway & Prison Street 12/29/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-am HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 5 5 1345 5 0 1045 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 5 5 1462 5 0 1136 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1283
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1889 2617 571 2052 2617 734 1141 1467
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1622 2525 571 1824 2525 190 1141 1100
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 75 99 82 75 99 99 100
cM capacity (veh/h) 44 22 464 31 22 661 608 509

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 16 5 975 493 757 384
Volume Left 0 5 5 0 0 0 0
Volume Right 5 5 0 0 5 0 5
cSH 42 38 608 1700 1700 1700 1700
Volume to Capacity 0.26 0.43 0.01 0.57 0.29 0.45 0.23
Queue Length 95th (ft) 22 37 1 0 0 0 0
Control Delay (s) 119.2 160.2 11.0 0.0 0.0 0.0 0.0
Lane LOS F F B
Approach Delay (s) 119.2 160.2 0.0 0.0
Approach LOS F F

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 5 20 20 5 80 25 1145 40 105 1555 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 22 22 5 87 27 1245 43 114 1690 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 3226 3223 1696 3264 3250 1266 1701 1245
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3226 3223 1696 3264 3250 1266 1701 1245
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 24 81 0 21 58 93 80
cM capacity (veh/h) 1 7 115 1 7 206 374 559

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 33 27 87 27 1288 114 1701
Volume Left 5 22 0 27 0 114 0
Volume Right 22 0 87 0 43 0 11
cSH 5 2 206 374 1700 559 1700
Volume to Capacity 6.73 16.92 0.42 0.07 0.76 0.20 1.00
Queue Length 95th (ft) Err Err 48 6 0 19 0
Control Delay (s) Err Err 34.6 15.4 0.0 13.1 0.0
Lane LOS F F D C B
Approach Delay (s) Err 2407.1 0.3 0.8
Approach LOS F F

Intersection Summary
Average Delay 183.9
Intersection Capacity Utilization 100.1% ICU Level of Service G
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 100 115 145 90 85 195 120 995 205 1420
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 38.0 38.0 38.0 38.0 38.0 38.0 17.0 95.0 7.0 85.0
Total Split (%) 27.1% 27.1% 27.1% 27.1% 27.1% 27.1% 12.1% 67.9% 5.0% 60.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max
Act Effct Green (s) 31.9 31.9 31.9 31.9 98.9 91.1 88.9 84.9
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.71 0.65 0.64 0.61
v/c Ratio 0.96 0.35 0.96 0.47 0.65 0.53 0.87 0.76
Control Delay 101.6 16.4 107.3 24.7 30.2 14.0 31.2 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.6 16.4 107.3 24.7 30.2 14.0 31.2 5.4
LOS F B F C C B C A
Approach Delay 67.3 63.7 15.6 8.6
Approach LOS E E B A

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 106 (76%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Honoapiilani Highway & Shaw Street



HCM Signalized Intersection Capacity Analysis
3: Honoapiilani Highway & Shaw Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 115 145 90 85 195 120 995 115 205 1420 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.99
Flt Protected 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1820 1583 1816 1583 1770 3484 1770 3516
Flt Permitted 0.57 1.00 0.47 1.00 0.07 1.00 0.19 1.00
Satd. Flow (perm) 1070 1583 871 1583 132 3484 355 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 125 158 98 92 212 130 1082 125 223 1543 71
RTOR Reduction (vph) 0 0 88 0 0 87 0 6 0 0 2 0
Lane Group Flow (vph) 0 234 70 0 190 125 130 1201 0 223 1612 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 31.9 31.9 31.9 31.9 98.1 91.1 87.9 84.9
Effective Green, g (s) 31.9 31.9 31.9 31.9 98.1 91.1 87.9 84.9
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.70 0.65 0.63 0.61
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 244 361 198 361 200 2267 253 2132
v/s Ratio Prot c0.04 0.34 0.02 0.46
v/s Ratio Perm c0.22 0.04 0.22 0.08 0.41 c0.53
v/c Ratio 0.96 0.19 0.96 0.35 0.65 0.53 0.88 0.76
Uniform Delay, d1 53.4 43.7 53.4 45.3 21.9 13.0 23.1 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.42 0.19
Incremental Delay, d2 45.7 0.3 51.7 0.6 5.6 0.9 18.1 1.5
Delay (s) 99.1 43.9 105.1 45.9 27.6 13.9 27.9 5.2
Level of Service F D F D C B C A
Approach Delay (s) 76.9 73.9 15.3 8.0
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Honoapiilani Highway & Dickenson Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 125 45 45 20 25 1080 165 1570
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 20.0 7.0 20.0
Total Split (s) 44.0 44.0 44.0 44.0 8.0 68.0 28.0 88.0
Total Split (%) 31.4% 31.4% 31.4% 31.4% 5.7% 48.6% 20.0% 62.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 31.3 31.3 4.0 76.9 17.8 93.9
Actuated g/C Ratio 0.22 0.22 0.03 0.55 0.13 0.67
v/c Ratio 0.95 0.54 0.53 0.65 0.79 0.82
Control Delay 97.0 38.3 85.4 31.6 86.1 5.4
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.3
Total Delay 97.0 38.3 85.4 31.6 86.1 5.6
LOS F D F C F A
Approach Delay 97.0 38.3 32.7 12.5
Approach LOS F D C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 69 (49%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street



HCM Signalized Intersection Capacity Analysis
4: Honoapiilani Highway & Dickenson Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 125 45 40 45 20 120 25 1080 75 165 1570 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 0.91 1.00 0.99 1.00 0.98
Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1750 1651 1770 3489 1770 3479
Flt Permitted 0.58 0.87 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1046 1452 1770 3489 1770 3479
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 136 49 43 49 22 130 27 1174 82 179 1707 217
RTOR Reduction (vph) 0 6 0 0 50 0 0 3 0 0 6 0
Lane Group Flow (vph) 0 222 0 0 151 0 27 1253 0 179 1918 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 31.3 31.3 2.4 76.9 17.8 92.3
Effective Green, g (s) 31.3 31.3 2.4 76.9 17.8 92.3
Actuated g/C Ratio 0.22 0.22 0.02 0.55 0.13 0.66
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 234 325 30 1916 225 2294
v/s Ratio Prot 0.02 0.36 c0.10 c0.55
v/s Ratio Perm c0.21 0.10
v/c Ratio 0.95 0.46 0.90 0.65 0.80 0.84
Uniform Delay, d1 53.5 47.1 68.7 22.2 59.3 18.1
Progression Factor 1.00 1.07 0.82 1.22 1.32 0.18
Incremental Delay, d2 43.6 0.4 109.1 1.5 5.5 1.2
Delay (s) 97.2 51.0 165.7 28.6 84.1 4.5
Level of Service F D F C F A
Approach Delay (s) 97.2 51.0 31.5 11.3
Approach LOS F D C B

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
5: Honoapiilani Highway & Lahainaluna Road 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
Page 6

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 175 270 105 150 285 50 1250 240 1765
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 32.0 9.0 29.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 12.0 32.0 12.0 32.0 32.0 11.0 67.0 29.0 85.0
Total Split (%) 8.6% 22.9% 8.6% 22.9% 22.9% 7.9% 47.9% 20.7% 60.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max None C-Max
Act Effct Green (s) 34.0 27.0 34.0 27.0 27.0 6.6 64.0 23.0 82.2
Actuated g/C Ratio 0.24 0.19 0.24 0.19 0.19 0.05 0.46 0.16 0.59
v/c Ratio 0.71 1.00 0.81 0.45 0.58 0.64 0.89 0.90 0.97
Control Delay 59.7 103.4 79.8 54.7 12.5 86.1 30.9 73.3 22.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 23.4
Total Delay 59.7 103.4 79.8 54.7 12.5 86.1 30.9 73.3 45.5
LOS E F E D B F C E D
Approach Delay 88.1 37.3 32.9 48.7
Approach LOS F D C D

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 57 (41%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 46.9 Intersection LOS: D
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 270 55 105 150 285 50 1250 70 240 1765 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1796 1766 1863 1583 1770 3507 1770 3510
Flt Permitted 0.50 1.00 0.15 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 936 1796 275 1863 1583 1770 3507 1770 3510
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 190 293 60 114 163 310 54 1359 76 261 1918 92
RTOR Reduction (vph) 0 6 0 0 0 228 0 3 0 0 3 0
Lane Group Flow (vph) 190 347 0 114 163 82 54 1432 0 261 2007 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 34.0 27.0 34.0 27.0 27.0 5.6 64.0 23.0 81.4
Effective Green, g (s) 34.0 27.0 34.0 27.0 27.0 5.6 64.0 23.0 81.4
Actuated g/C Ratio 0.24 0.19 0.24 0.19 0.19 0.04 0.46 0.16 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 269 346 141 359 305 71 1603 291 2041
v/s Ratio Prot 0.04 c0.19 c0.04 0.09 0.03 0.41 c0.15 c0.57
v/s Ratio Perm 0.14 0.16 0.05
v/c Ratio 0.71 1.00 0.81 0.45 0.27 0.76 0.89 0.90 0.98
Uniform Delay, d1 48.2 56.5 45.6 50.0 48.1 66.5 34.9 57.3 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.92 0.68 1.22 0.66
Incremental Delay, d2 8.2 49.4 27.7 1.2 0.7 27.9 6.5 3.6 3.3
Delay (s) 56.4 105.9 73.4 51.2 48.8 89.3 30.0 73.4 22.2
Level of Service E F E D D F C E C
Approach Delay (s) 88.5 54.2 32.2 28.1
Approach LOS F D C C

Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 95.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Timings
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 300 105 165 150 70 1500 390 1780
Turn Type pm+pt NA pm+pt NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8
Detector Phase 7 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 9.0 29.0 9.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 16.0 29.0 21.0 34.0 10.0 62.0 28.0 80.0
Total Split (%) 11.4% 20.7% 15.0% 24.3% 7.1% 44.3% 20.0% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max Max C-Max
Act Effct Green (s) 45.0 45.0 29.0 6.0 57.0 24.0 75.0
Actuated g/C Ratio 0.32 0.32 0.21 0.04 0.41 0.17 0.54
v/c Ratio 1.25 0.36 2.04 1.00 1.28 1.40 1.16
Control Delay 177.6 34.0 506.4 149.4 152.0 231.7 102.8
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.0 11.5
Total Delay 177.6 34.0 506.4 149.4 152.4 231.7 114.3
LOS F C F F F F F
Approach Delay 122.0 506.4 152.3 133.5
Approach LOS F F F F

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 69 (49%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.04
Intersection Signal Delay: 182.9 Intersection LOS: F
Intersection Capacity Utilization 137.4% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     6: Honoapiilani Highway & Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 105 85 165 150 305 70 1500 165 390 1780 210
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 0.93 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1718 1700 1770 3467 1770 3472
Flt Permitted 0.27 1.00 0.84 0.95 1.00 0.95 1.00
Satd. Flow (perm) 497 1718 1449 1770 3467 1770 3472
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 114 92 179 163 332 76 1630 179 424 1935 228
RTOR Reduction (vph) 0 17 0 0 29 0 0 6 0 0 7 0
Lane Group Flow (vph) 326 189 0 0 645 0 76 1803 0 424 2157 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type pm+pt NA pm+pt NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 45.0 45.0 29.0 6.0 57.0 24.0 75.0
Effective Green, g (s) 45.0 45.0 29.0 6.0 57.0 24.0 75.0
Actuated g/C Ratio 0.32 0.32 0.21 0.04 0.41 0.17 0.54
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 260 552 300 76 1412 303 1860
v/s Ratio Prot c0.10 0.11 0.04 c0.52 c0.24 0.62
v/s Ratio Perm 0.30 c0.44
v/c Ratio 1.25 0.34 2.15 1.00 1.28 1.40 1.16
Uniform Delay, d1 47.9 36.2 55.5 67.0 41.5 58.0 32.5
Progression Factor 1.00 1.00 1.00 1.13 0.56 1.02 0.86
Incremental Delay, d2 141.8 0.4 528.0 77.0 127.8 189.5 75.1
Delay (s) 189.7 36.6 583.7 153.0 151.0 248.4 103.1
Level of Service F D F F F F F
Approach Delay (s) 130.4 583.7 151.1 126.9
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 189.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 137.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 130 125 2050 135 2330
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 93.0 18.0 111.0
Total Split (%) 20.7% 66.4% 12.9% 79.3%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max
Act Effct Green (s) 16.4 34.0 97.0 13.6 114.6
Actuated g/C Ratio 0.12 0.24 0.69 0.10 0.82
v/c Ratio 0.68 0.36 0.96 0.85 0.87
Control Delay 75.1 42.9 13.6 49.7 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.1
Total Delay 75.1 42.9 13.6 49.7 23.9
LOS E D B D C
Approach Delay 59.3 13.6 25.3
Approach LOS E B C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 80 (57%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 125 2050 110 135 2330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1551 3512 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1551 3512 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 136 2228 120 147 2533
RTOR Reduction (vph) 0 6 2 0 0 0
Lane Group Flow (vph) 141 130 2346 0 147 2533
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 16.4 34.0 97.0 13.6 114.6
Effective Green, g (s) 16.4 34.0 97.0 13.6 114.6
Actuated g/C Ratio 0.12 0.24 0.69 0.10 0.82
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 207 377 2433 172 2897
v/s Ratio Prot c0.08 c0.67 0.08 c0.72
v/s Ratio Perm 0.08
v/c Ratio 0.68 0.34 0.96 0.85 0.87
Uniform Delay, d1 59.3 43.8 19.9 62.2 8.1
Progression Factor 1.00 1.00 0.51 0.70 2.51
Incremental Delay, d2 8.9 0.6 1.6 4.0 0.4
Delay (s) 68.2 44.3 11.8 47.4 20.7
Level of Service E D B D C
Approach Delay (s) 56.5 11.8 22.2
Approach LOS E B C

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 80 90 95 255 55 735 100 1910 260 615 2105
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 33.0 33.0 33.0 10.0 10.0 10.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 9.0 56.0 56.0 18.0 65.0
Total Split (%) 23.6% 23.6% 23.6% 23.6% 23.6% 23.6% 6.4% 40.0% 40.0% 12.9% 46.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max C-Max None C-Max
Act Effct Green (s) 13.7 12.7 12.7 29.0 28.0 28.0 5.0 66.3 66.3 14.0 75.3
Actuated g/C Ratio 0.10 0.09 0.09 0.21 0.20 0.20 0.04 0.47 0.47 0.10 0.54
v/c Ratio 0.50 0.58 0.46 0.72 1.12 0.79 1.73 1.24 0.37 1.95 1.25
Control Delay 69.1 74.0 22.2 64.3 118.3 25.5 396.0 132.6 6.9 468.5 145.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.1 74.0 22.2 64.3 118.3 25.5 396.0 132.6 6.9 468.5 145.8
LOS E E C E F C F F A F F
Approach Delay 54.0 70.6 129.8 217.0
Approach LOS D E F F

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.95
Intersection Signal Delay: 155.1 Intersection LOS: F
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 90 95 255 55 735 100 1910 260 615 2105 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1681 1470 1484 1770 3539 1562 3433 3519
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1681 1470 1484 1770 3539 1562 3433 3519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 98 103 277 60 799 109 2076 283 668 2288 71
RTOR Reduction (vph) 0 0 80 0 105 258 0 0 32 0 1 0
Lane Group Flow (vph) 87 98 23 249 343 181 109 2076 251 668 2358 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Split NA Perm Split NA Perm Prot NA Perm Prot NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 12.7 12.7 12.7 28.0 28.0 28.0 5.0 66.3 66.3 14.0 75.3
Effective Green, g (s) 13.7 12.7 12.7 29.0 28.0 28.0 5.0 66.3 66.3 14.0 75.3
Actuated g/C Ratio 0.10 0.09 0.09 0.21 0.20 0.20 0.04 0.47 0.47 0.10 0.54
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 173 169 142 348 294 297 63 1676 740 343 1893
v/s Ratio Prot 0.05 c0.05 0.15 c0.23 0.06 0.59 c0.19 c0.67
v/s Ratio Perm 0.01 0.12 0.16
v/c Ratio 0.50 0.58 0.16 0.72 1.17 0.61 1.73 1.24 0.34 1.95 1.25
Uniform Delay, d1 59.9 61.1 58.7 51.7 56.0 51.0 67.5 36.9 23.1 63.0 32.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.56 0.34 1.00 1.00
Incremental Delay, d2 2.3 4.8 0.5 6.8 105.7 3.5 355.5 109.7 0.5 436.9 115.1
Delay (s) 62.2 65.9 59.3 58.5 161.7 54.5 434.2 130.3 8.3 499.9 147.4
Level of Service E E E E F D F F A F F
Approach Delay (s) 62.4 97.7 129.7 225.2
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 163.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 107.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 40 540 20 40 420 20 20 5 70 20 5 95
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 587 22 43 913 22 22 5 76 22 5 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 351
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 935 609 1334 1707 598 1764 1707 467
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 935 433 1301 1747 420 1816 1747 467
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 95 68 91 84 27 91 81
cM capacity (veh/h) 728 938 69 64 486 30 64 542

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 43 609 43 609 326 103 27 103
Volume Left 43 0 43 0 0 22 22 0
Volume Right 0 22 0 0 22 76 0 103
cSH 728 1700 938 1700 1700 185 33 542
Volume to Capacity 0.06 0.36 0.05 0.36 0.19 0.56 0.82 0.19
Queue Length 95th (ft) 5 0 4 0 0 73 71 17
Control Delay (s) 10.3 0.0 9.0 0.0 0.0 46.4 277.1 13.2
Lane LOS B A E F B
Approach Delay (s) 0.7 0.4 46.4 68.2
Approach LOS E F

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
81: Lahainaluna Road & Kuhua Street 12/28/2011
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 180 445 370 45 55 120
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 196 484 603 49 60 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 737
pX, platoon unblocked
vC, conflicting volume 652 1503 628
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 652 1503 628
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 79 44 73
cM capacity (veh/h) 934 106 483

Direction, Lane # EB 1 EB 2 WB 1 SB 1 SB 2
Volume Total 196 484 652 60 130
Volume Left 196 0 0 60 0
Volume Right 0 0 49 0 130
cSH 934 1700 1700 106 483
Volume to Capacity 0.21 0.28 0.38 0.56 0.27
Queue Length 95th (ft) 20 0 0 67 27
Control Delay (s) 9.9 0.0 0.0 76.1 15.2
Lane LOS A F C
Approach Delay (s) 2.8 0.0 34.3
Approach LOS D

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 85 520 700 120 80 60
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 92 565 761 130 87 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1056
pX, platoon unblocked
vC, conflicting volume 891 1293 446
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 891 1293 446
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 88 36 88
cM capacity (veh/h) 756 135 560

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 92 283 283 507 384 87 65
Volume Left 92 0 0 0 0 87 0
Volume Right 0 0 0 0 130 0 65
cSH 756 1700 1700 1700 1700 135 560
Volume to Capacity 0.12 0.17 0.17 0.30 0.23 0.64 0.12
Queue Length 95th (ft) 10 0 0 0 0 86 10
Control Delay (s) 10.4 0.0 0.0 0.0 0.0 70.0 12.3
Lane LOS B F B
Approach Delay (s) 1.5 0.0 45.3
Approach LOS E

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
83: Kuhua Street & Papalua Street/Aki Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 60 0 40 30 0 0 40 150 20 5 100 145
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 0 43 33 0 0 43 163 22 5 109 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 459 470 188 503 538 174 266 185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 459 470 188 503 538 174 266 185
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 87 100 95 93 100 100 97 100
cM capacity (veh/h) 498 473 855 442 433 870 1298 1390

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 65 43 33 228 272
Volume Left 65 0 33 43 5
Volume Right 0 43 0 22 158
cSH 498 855 442 1298 1390
Volume to Capacity 0.13 0.05 0.07 0.03 0.00
Queue Length 95th (ft) 11 4 6 3 0
Control Delay (s) 13.3 9.4 13.8 1.7 0.2
Lane LOS B A B A A
Approach Delay (s) 11.8 13.8 1.7 0.2
Approach LOS B B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
85: Mill St Extension & Shaw Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 65 170 20 0 120 0 10 0 0 0 0 40
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 71 185 22 0 130 0 11 0 0 0 0 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 109 43 22 136 65 0 43 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 109 43 22 136 65 0 43 0
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 91 78 98 100 84 100 99 100
cM capacity (veh/h) 760 842 1055 676 820 1085 1565 1623

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 71 207 130 11 0 0 43
Volume Left 71 0 0 11 0 0 0
Volume Right 0 22 0 0 0 0 43
cSH 760 861 820 1565 1700 1700 1700
Volume to Capacity 0.09 0.24 0.16 0.01 0.00 0.00 0.03
Queue Length 95th (ft) 8 23 14 1 0 0 0
Control Delay (s) 10.2 10.5 10.2 7.3 0.0 0.0 0.0
Lane LOS B B B A
Approach Delay (s) 10.4 10.2 7.3 0.0
Approach LOS B B

Intersection Summary
Average Delay 9.3
Intersection Capacity Utilization 24.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
86: Mill St Extension & Aholo Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 0 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 1023 1085 1623

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 0 0 0 0
Volume Left 0 0 0 0
Volume Right 0 0 0 0
cSH 1700 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00 0.00
Queue Length 95th (ft) 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 0.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
87: Honoapiilani Hwy 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 85 85 1165 1545 25
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 92 92 1266 1679 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 3144 1693 1707
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3144 1693 1707
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 40 20 75
cM capacity (veh/h) 9 115 372

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 98 92 1266 1707
Volume Left 5 92 0 0
Volume Right 92 0 0 27
cSH 70 372 1700 1700
Volume to Capacity 1.40 0.25 0.74 1.00
Queue Length 95th (ft) 201 24 0 0
Control Delay (s) 348.1 17.8 0.0 0.0
Lane LOS F C
Approach Delay (s) 348.1 1.2 0.0
Approach LOS F

Intersection Summary
Average Delay 11.3
Intersection Capacity Utilization 95.0% ICU Level of Service F
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
88: Keawe Street & LGate DW 1 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 140 690 90 20 790 45 110 15 10 10 20 145
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 152 750 98 22 859 49 120 16 11 11 22 158
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 320
pX, platoon unblocked
vC, conflicting volume 908 848 1745 2054 424 1625 2079 454
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 908 848 1745 2054 424 1625 2079 454
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 80 97 0 61 98 72 47 72
cM capacity (veh/h) 746 785 19 42 579 39 41 553

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 152 500 348 22 572 335 120 27 33 158
Volume Left 152 0 0 22 0 0 120 0 11 0
Volume Right 0 0 98 0 0 49 0 11 0 158
cSH 746 1700 1700 785 1700 1700 19 67 40 553
Volume to Capacity 0.20 0.29 0.20 0.03 0.34 0.20 6.20 0.40 0.81 0.28
Queue Length 95th (ft) 19 0 0 2 0 0 Err 39 76 29
Control Delay (s) 11.1 0.0 0.0 9.7 0.0 0.0 Err 90.9 237.4 14.1
Lane LOS B A F F F B
Approach Delay (s) 1.7 0.2 8164.2 52.4
Approach LOS F F

Intersection Summary
Average Delay 533.8
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
89: Keawe Street & LGate DW 2 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 80 595 35 10 760 20 25 5 5 10 0 90
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 87 647 38 11 826 22 27 5 5 11 0 98
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 599
pX, platoon unblocked
vC, conflicting volume 848 685 1372 1709 342 1364 1717 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 848 685 1372 1709 342 1364 1717 424
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 89 99 66 93 99 88 100 83
cM capacity (veh/h) 785 905 79 79 654 91 78 579

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 87 431 254 11 551 297 33 5 11 98
Volume Left 87 0 0 11 0 0 27 0 11 0
Volume Right 0 0 38 0 0 22 0 5 0 98
cSH 785 1700 1700 905 1700 1700 79 654 91 579
Volume to Capacity 0.11 0.25 0.15 0.01 0.32 0.17 0.41 0.01 0.12 0.17
Queue Length 95th (ft) 9 0 0 1 0 0 41 1 10 15
Control Delay (s) 10.2 0.0 0.0 9.0 0.0 0.0 79.4 10.6 50.0 12.5
Lane LOS B A F B E B
Approach Delay (s) 1.1 0.1 69.5 16.2
Approach LOS F C

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: LBP & Keawe St 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 470 135 15 645 200 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 511 147 16 701 217 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1293
pX, platoon unblocked
vC, conflicting volume 658 967 329
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 658 967 329
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 12 96
cM capacity (veh/h) 926 247 667

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 341 317 16 351 351 217 27
Volume Left 0 0 16 0 0 217 0
Volume Right 0 147 0 0 0 0 27
cSH 1700 1700 926 1700 1700 247 667
Volume to Capacity 0.20 0.19 0.02 0.21 0.21 0.88 0.04
Queue Length 95th (ft) 0 0 1 0 0 184 3
Control Delay (s) 0.0 0.0 9.0 0.0 0.0 73.0 10.6
Lane LOS A F B
Approach Delay (s) 0.0 0.2 66.1
Approach LOS F

Intersection Summary
Average Delay 10.1
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
92: Kuhua Street & Project 2/Keone St 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 0 195 15 5 5 90 65 35 5 35 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 0 212 16 5 5 98 71 38 5 38 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 345 356 41 549 340 90 43 109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 345 356 41 549 340 90 43 109
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 100 79 95 99 99 94 100
cM capacity (veh/h) 571 532 1030 337 544 968 1565 1482

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total 5 212 27 207 49
Volume Left 5 0 16 98 5
Volume Right 0 212 5 38 5
cSH 571 1030 424 1565 1482
Volume to Capacity 0.01 0.21 0.06 0.06 0.00
Queue Length 95th (ft) 1 19 5 5 0
Control Delay (s) 11.4 9.4 14.1 3.8 0.9
Lane LOS B A B A A
Approach Delay (s) 9.4 14.1 3.8 0.9
Approach LOS A B

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
94: Honoapiilani Highway & Prison Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\BY 2020\BY with Mitigation\BY MIT 2020-pm HHFDC.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 5 5 1255 5 0 1665 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 5 5 1364 5 0 1810 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1283
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 2514 3193 908 2291 3193 685 1815 1370
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2421 3230 908 2156 3230 245 1815 1060
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 30 98 43 30 99 98 100
cM capacity (veh/h) 6 8 278 9 8 635 334 549

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 16 5 909 460 1207 609
Volume Left 0 5 5 0 0 0 0
Volume Right 5 5 0 0 5 0 5
cSH 15 13 334 1700 1700 1700 1700
Volume to Capacity 0.72 1.28 0.02 0.53 0.27 0.71 0.36
Queue Length 95th (ft) 44 68 1 0 0 0 0
Control Delay (s) 464.5 760.0 16.0 0.0 0.0 0.0 0.0
Lane LOS F F C
Approach Delay (s) 464.5 760.0 0.1 0.0
Approach LOS F F

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

HCM Unsignalized Intersection Capacity Analysis X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-am Rev.syn
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 5 0 0 60 0 810 5 0 680 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 5 0 0 65 0 880 5 0 739 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 951
pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86
vC, conflicting volume 1188 1628 378 1255 1636 440 755 880
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 887 1400 378 966 1410 16 755 529
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 100 100 93 100 100
cM capacity (veh/h) 190 119 620 178 118 908 851 887

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 5 65 440 440 5 493 263
Volume Left 0 0 0 0 0 0 0
Volume Right 5 65 0 0 5 0 16
cSH 620 908 1700 1700 1700 1700 1700
Volume to Capacity 0.01 0.07 0.26 0.26 0.00 0.29 0.15
Queue Length 95th (ft) 1 6 0 0 0 0 0
Control Delay (s) 10.9 9.3 0.0 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.9 9.3 0.0 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
2: Honoapiilani Highway & Prison Street 12/28/2011

HCM Unsignalized Intersection Capacity Analysis X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-am Rev.syn
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 15 5 1075 15 0 835 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 16 5 1168 16 0 908 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1267
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 1524 2106 457 1649 2101 592 913 1185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1413 2039 457 1548 2033 411 913 1048
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 89 99 92 90 97 99 100
cM capacity (veh/h) 81 52 551 65 52 548 742 613

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 11 27 590 601 605 308
Volume Left 0 5 5 0 0 0
Volume Right 5 16 0 16 0 5
cSH 94 125 742 1700 1700 1700
Volume to Capacity 0.12 0.22 0.01 0.35 0.36 0.18
Queue Length 95th (ft) 9 20 1 0 0 0
Control Delay (s) 48.0 41.6 0.2 0.0 0.0 0.0
Lane LOS E E A
Approach Delay (s) 48.0 41.6 0.1 0.0
Approach LOS E E

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/28/2011

Timings X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-am Rev.syn
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 35 35 35 75 110 75 855 70 705
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 38.0 38.0 38.0 38.0 38.0 38.0 11.0 69.0 13.0 71.0
Total Split (%) 31.7% 31.7% 31.7% 31.7% 31.7% 31.7% 9.2% 57.5% 10.8% 59.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 23 (19%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street



HCM Signalized Intersection Capacity Analysis
3: Honoapiilani Highway & Shaw Street 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-am Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 35 35 35 75 110 75 855 15 70 705 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.97 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1806 1583 1834 1583 1770 3530 1770 3511
Flt Permitted 0.61 1.00 0.79 1.00 0.33 1.00 0.28 1.00
Satd. Flow (perm) 1127 1583 1464 1583 606 3530 515 3511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 38 38 38 82 120 82 929 16 76 766 43
RTOR Reduction (vph) 0 0 34 0 0 106 0 1 0 0 2 0
Lane Group Flow (vph) 0 103 4 0 120 14 82 944 0 76 807 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 14.2 14.2 14.2 14.2 91.9 87.1 91.7 87.0
Effective Green, g (s) 14.2 14.2 14.2 14.2 91.9 87.1 91.7 87.0
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.73 0.76 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 133 187 173 187 511 2562 443 2545
v/s Ratio Prot 0.01 c0.27 c0.01 0.23
v/s Ratio Perm c0.09 0.00 0.08 0.01 0.12 0.12
v/c Ratio 0.77 0.02 0.69 0.08 0.16 0.37 0.17 0.32
Uniform Delay, d1 51.3 46.8 50.8 47.1 3.6 6.2 3.8 5.9
Progression Factor 1.00 1.00 1.09 1.45 1.00 1.00 0.93 1.13
Incremental Delay, d2 24.0 0.1 11.4 0.2 0.1 0.4 0.1 0.3
Delay (s) 75.3 46.8 66.9 68.5 3.6 6.6 3.5 7.0
Level of Service E D E E A A A A
Approach Delay (s) 67.6 67.7 6.3 6.7
Approach LOS E E A A

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 65 60 35 25 15 1070 45 780
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 23.5 7.0 23.5
Total Split (s) 31.0 31.0 31.0 31.0 9.0 74.0 15.0 80.0
Total Split (%) 25.8% 25.8% 25.8% 25.8% 7.5% 61.7% 12.5% 66.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 49 (41%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 65 60 20 35 25 70 15 1070 40 45 780 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.93 1.00 0.99 1.00 0.98
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1778 1682 1770 3514 1770 3476
Flt Permitted 0.68 0.83 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1232 1421 1770 3514 1770 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 65 22 38 27 76 16 1163 43 49 848 114
RTOR Reduction (vph) 0 5 0 0 38 0 0 2 0 0 6 0
Lane Group Flow (vph) 0 153 0 0 103 0 16 1204 0 49 956 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 17.7 17.7 2.0 81.9 6.4 86.3
Effective Green, g (s) 17.7 17.7 2.0 81.9 6.4 86.3
Actuated g/C Ratio 0.15 0.15 0.02 0.68 0.05 0.72
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 182 210 30 2398 94 2500
v/s Ratio Prot 0.01 c0.34 c0.03 0.27
v/s Ratio Perm c0.12 0.07
v/c Ratio 0.84 0.49 0.53 0.50 0.52 0.38
Uniform Delay, d1 49.8 47.0 58.5 9.2 55.3 6.5
Progression Factor 1.00 0.92 1.05 0.70 1.11 0.46
Incremental Delay, d2 26.9 0.7 8.5 0.7 2.0 0.4
Delay (s) 76.7 44.0 70.0 7.2 63.5 3.4
Level of Service E D E A E A
Approach Delay (s) 76.7 44.0 8.0 6.3
Approach LOS E D A A

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 250 105 185 110 20 1085 145 820
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Detector Phase 7 4 3 8 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 9.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 9.0 29.0 17.0 37.0 9.0 55.0 19.0 65.0
Total Split (%) 7.5% 24.2% 14.2% 30.8% 7.5% 45.8% 15.8% 54.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 53 (44%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 250 25 105 185 110 20 1085 50 145 820 25
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1828 1394 1471 1250 1770 3513 1770 3521
Flt Permitted 0.48 1.00 0.18 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 887 1828 263 1471 1250 1770 3513 1770 3521
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 65 272 27 171 302 239 22 1179 54 158 891 27
RTOR Reduction (vph) 0 3 0 0 0 37 0 3 0 0 2 0
Lane Group Flow (vph) 65 296 0 171 302 202 22 1230 0 158 916 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Actuated Green, G (s) 26.2 23.0 40.0 31.8 50.3 3.0 52.5 13.5 63.0
Effective Green, g (s) 26.2 23.0 40.0 31.8 50.3 3.0 52.5 13.5 63.0
Actuated g/C Ratio 0.22 0.19 0.33 0.27 0.42 0.02 0.44 0.11 0.52
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 217 350 201 390 524 44 1537 199 1849
v/s Ratio Prot 0.01 0.16 c0.09 0.21 0.01 c0.35 c0.09 0.26
v/s Ratio Perm 0.06 c0.20 0.16
v/c Ratio 0.30 0.85 0.85 0.77 0.39 0.50 0.80 0.79 0.50
Uniform Delay, d1 38.5 46.8 32.3 40.8 24.1 57.8 29.2 51.9 18.3
Progression Factor 1.00 1.00 1.58 1.20 0.91 1.12 0.67 1.34 0.62
Incremental Delay, d2 0.8 16.2 23.1 8.0 0.5 2.8 4.0 15.8 0.8
Delay (s) 39.3 63.0 74.3 57.0 22.5 67.5 23.6 85.5 12.2
Level of Service D E E E C E C F B
Approach Delay (s) 58.7 49.6 24.4 22.9
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 225 85 30 35 165 80 1200 125 965
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 9.0 29.0 9.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 14.0 34.0 9.0 29.0 29.0 16.0 57.0 20.0 61.0
Total Split (%) 11.7% 28.3% 7.5% 24.2% 24.2% 13.3% 47.5% 16.7% 50.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 63 (53%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 85 70 30 35 165 80 1200 45 125 965 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1768 1718 1759 1863 1562 1770 3516 1770 3474
Flt Permitted 0.56 1.00 0.65 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1046 1718 1205 1863 1562 1770 3516 1770 3474
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 245 92 76 33 38 179 87 1304 49 136 1049 120
RTOR Reduction (vph) 0 28 0 0 0 161 0 2 0 0 6 0
Lane Group Flow (vph) 245 140 0 33 38 18 87 1351 0 136 1163 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 26.2 18.8 14.6 12.2 12.2 9.7 63.8 16.0 70.1
Effective Green, g (s) 27.2 18.8 16.6 12.2 12.2 9.7 63.8 16.0 70.1
Actuated g/C Ratio 0.23 0.16 0.14 0.10 0.10 0.08 0.53 0.13 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 297 269 182 189 159 143 1869 236 2029
v/s Ratio Prot c0.07 0.08 0.01 0.02 0.05 c0.38 c0.08 0.33
v/s Ratio Perm c0.12 0.02 0.01
v/c Ratio 0.82 0.52 0.18 0.20 0.11 0.61 0.72 0.58 0.57
Uniform Delay, d1 43.2 46.5 45.4 49.4 49.0 53.3 21.4 48.8 15.6
Progression Factor 1.00 1.00 1.01 1.00 1.06 1.17 0.28 1.11 0.55
Incremental Delay, d2 16.8 1.8 0.5 0.5 0.3 3.5 1.7 9.1 1.1
Delay (s) 60.0 48.3 46.3 49.8 52.3 65.7 7.7 63.3 9.7
Level of Service E D D D D E A E A
Approach Delay (s) 55.2 51.1 11.2 15.3
Approach LOS E D B B

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 45 65 1460 50 1245
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 78.0 13.0 91.0
Total Split (%) 24.2% 65.0% 10.8% 75.8%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 100 (83%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 45 65 1460 70 50 1245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1553 3515 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1553 3515 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 71 1587 76 54 1353
RTOR Reduction (vph) 0 27 2 0 0 0
Lane Group Flow (vph) 49 44 1661 0 54 1353
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 7.6 18.5 92.5 6.9 103.4
Effective Green, g (s) 7.6 18.5 92.5 6.9 103.4
Actuated g/C Ratio 0.06 0.15 0.77 0.06 0.86
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 112 239 2709 102 3049
v/s Ratio Prot c0.03 c0.47 0.03 c0.38
v/s Ratio Perm 0.03
v/c Ratio 0.44 0.18 0.61 0.53 0.44
Uniform Delay, d1 54.1 44.2 6.0 55.0 1.9
Progression Factor 1.00 1.00 0.44 0.76 1.16
Incremental Delay, d2 2.7 0.4 0.7 3.8 0.4
Delay (s) 56.9 44.6 3.4 45.6 2.5
Level of Service E D A D A
Approach Delay (s) 49.6 3.4 4.2
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 5.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 35 50 60 75 45 760 50 1390 80 570 1255
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 10.0 33.0 33.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 13.0 33.0 33.0 13.0 33.0 33.0 12.0 45.0 45.0 29.0 62.0
Total Split (%) 10.8% 27.5% 27.5% 10.8% 27.5% 27.5% 10.0% 37.5% 37.5% 24.2% 51.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 120
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 50 60 75 45 760 50 1390 80 570 1255 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1770 1516 1484 1770 3539 1562 3433 3526
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1770 1516 1484 1770 3539 1562 3433 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 54 65 82 49 826 54 1511 87 620 1364 27
RTOR Reduction (vph) 0 0 55 0 259 333 0 0 16 0 1 0
Lane Group Flow (vph) 38 54 10 82 178 105 54 1511 71 620 1390 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.8 18.2 18.2 6.4 19.8 19.8 6.1 52.5 52.5 23.9 70.3
Effective Green, g (s) 5.8 18.2 18.2 7.4 19.8 19.8 6.1 52.5 52.5 23.9 70.3
Actuated g/C Ratio 0.05 0.15 0.15 0.06 0.17 0.17 0.05 0.44 0.44 0.20 0.59
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 86 283 237 109 250 245 90 1548 683 684 2066
v/s Ratio Prot 0.02 0.03 c0.05 c0.12 0.03 c0.43 c0.18 0.39
v/s Ratio Perm 0.01 0.07 0.05
v/c Ratio 0.44 0.19 0.04 0.75 0.71 0.43 0.60 0.98 0.10 0.91 0.67
Uniform Delay, d1 55.5 44.5 43.5 55.4 47.4 45.0 55.8 33.1 19.9 47.0 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.13 0.57 0.49 1.07 1.07
Incremental Delay, d2 3.6 0.3 0.1 25.0 9.2 1.2 5.8 15.8 0.2 12.5 1.4
Delay (s) 59.1 44.8 43.5 80.4 56.6 46.2 69.0 34.7 10.0 62.6 19.5
Level of Service E D D F E D E C A E B
Approach Delay (s) 47.7 53.9 34.5 32.8
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 38.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 420 20 60 490 15 10 5 20 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 457 22 65 799 16 11 5 22 5 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 290 280
pX, platoon unblocked 0.85 0.85 0.92 0.92 0.85 0.92 0.92 0.85
vC, conflicting volume 815 478 1043 1446 467 1451 1448 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 422 303 398 835 290 841 838 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 94 98 98 96 97 98 99
cM capacity (veh/h) 961 1071 452 257 603 212 256 919

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 16 478 65 533 283 38 11 11
Volume Left 16 0 65 0 0 11 5 0
Volume Right 0 22 0 0 16 22 0 11
cSH 961 1700 1071 1700 1700 468 232 919
Volume to Capacity 0.02 0.28 0.06 0.31 0.17 0.08 0.05 0.01
Queue Length 95th (ft) 1 0 5 0 0 7 4 1
Control Delay (s) 8.8 0.0 8.6 0.0 0.0 13.4 21.3 9.0
Lane LOS A A B C A
Approach Delay (s) 0.3 0.6 13.4 15.1
Approach LOS B C

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 30 350 65 525 15 380 125 30 355
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.0 25.0 25.0 25.0 9.0 25.0 25.0 9.0 25.0
Total Split (s) 68.0 68.0 68.0 68.0 9.0 43.0 43.0 9.0 43.0
Total Split (%) 56.7% 56.7% 56.7% 56.7% 7.5% 35.8% 35.8% 7.5% 35.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode C-Max C-Max C-Max C-Max None None None None None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     81: Mill St Extension/Kuhua Street & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 350 10 65 525 20 15 380 125 30 355 25
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1855 2774 1770 1863 1583 1770 1844
Flt Permitted 0.24 1.00 0.88 0.20 1.00 1.00 0.18 1.00
Satd. Flow (perm) 445 1855 2452 367 1863 1583 329 1844
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 100% 150% 100% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 33 380 11 71 856 22 16 413 136 33 386 27
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 53 0 2 0
Lane Group Flow (vph) 33 390 0 0 948 0 16 413 83 33 411 0
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 71.2 71.2 71.2 35.0 33.4 33.4 36.6 34.2
Effective Green, g (s) 71.2 71.2 71.2 35.0 33.4 33.4 36.6 34.2
Actuated g/C Ratio 0.59 0.59 0.59 0.29 0.28 0.28 0.31 0.29
Clearance Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 1101 1455 126 519 441 129 526
v/s Ratio Prot 0.21 0.00 0.22 c0.01 c0.22
v/s Ratio Perm 0.07 c0.39 0.04 0.05 0.07
v/c Ratio 0.12 0.35 0.65 0.13 0.80 0.19 0.26 0.78
Uniform Delay, d1 10.7 12.6 16.2 32.2 40.1 33.0 31.7 39.5
Progression Factor 0.48 0.40 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.6 2.3 0.5 8.3 0.2 1.1 7.4
Delay (s) 5.8 5.7 18.5 32.7 48.4 33.2 32.8 46.9
Level of Service A A B C D C C D
Approach Delay (s) 5.7 18.5 44.3 45.8
Approach LOS A B D D

Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 25 440 30 525 305 90 80 200
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 9.0 29.0 9.0 29.0
Total Split (s) 23.0 23.0 23.0 23.0 13.0 33.0 9.0 29.0
Total Split (%) 35.4% 35.4% 35.4% 35.4% 20.0% 50.8% 13.8% 44.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max None Min None None

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     82: Kuhua Street & Keawe St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 440 150 30 525 40 305 90 40 80 200 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.95 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3404 1770 3502 1770 1778 1770 1817
Flt Permitted 0.37 1.00 0.35 1.00 0.35 1.00 0.67 1.00
Satd. Flow (perm) 684 3404 654 3502 654 1778 1243 1817
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 478 163 33 571 43 332 98 43 87 217 43
RTOR Reduction (vph) 0 42 0 0 7 0 0 30 0 0 13 0
Lane Group Flow (vph) 27 599 0 33 607 0 332 111 0 87 247 0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 26.9 26.9 26.9 26.9 27.9 19.9 18.3 15.1
Effective Green, g (s) 26.9 26.9 26.9 26.9 27.9 19.9 18.3 15.1
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.43 0.31 0.28 0.23
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 1409 271 1449 418 544 376 422
v/s Ratio Prot c0.18 0.17 c0.10 0.06 0.01 0.14
v/s Ratio Perm 0.04 0.05 c0.24 0.05
v/c Ratio 0.10 0.42 0.12 0.42 0.79 0.20 0.23 0.59
Uniform Delay, d1 11.6 13.5 11.8 13.5 14.2 16.7 17.6 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 0.9 0.9 10.0 0.2 0.3 2.1
Delay (s) 12.3 14.5 12.7 14.4 24.2 16.9 18.0 24.2
Level of Service B B B B C B B C
Approach Delay (s) 14.4 14.3 22.0 22.7
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
83: Kuhua Street & Aki Street 12/28/2011

HCM Unsignalized Intersection Capacity Analysis X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-am Rev.syn
Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 5 25 75 5 10 30 370 20 5 305 120
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 5 27 82 5 11 33 402 22 5 332 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 832
pX, platoon unblocked 0.82 0.82 0.82 0.82 0.82 0.82
vC, conflicting volume 889 897 397 851 951 413 462 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 754 764 397 708 831 174 462 188
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 87 98 96 69 98 98 97 100
cM capacity (veh/h) 251 264 653 263 242 713 1099 1137

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 33 98 33 424 5 462
Volume Left 33 0 82 33 0 5 0
Volume Right 0 27 11 0 22 0 130
cSH 251 524 282 1099 1700 1137 1700
Volume to Capacity 0.13 0.06 0.35 0.03 0.25 0.00 0.27
Queue Length 95th (ft) 11 5 37 2 0 0 0
Control Delay (s) 21.4 12.3 24.4 8.4 0.0 8.2 0.0
Lane LOS C B C A A
Approach Delay (s) 16.9 24.4 0.6 0.1
Approach LOS C C

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 110 5 45 5 10 15 40 395 40 10 405 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 120 5 49 5 11 16 43 429 43 11 440 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 803
pX, platoon unblocked 0.80 0.80 0.80 0.80 0.80 0.80
vC, conflicting volume 1008 1030 448 1052 1016 451 457 473
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 886 913 187 940 896 451 197 473
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 37 97 93 97 95 97 96 99
cM capacity (veh/h) 191 208 685 171 213 608 1102 1089

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 120 54 5 27 43 473 11 457
Volume Left 120 0 5 0 43 0 11 0
Volume Right 0 49 0 16 0 43 0 16
cSH 191 557 171 349 1102 1700 1089 1700
Volume to Capacity 0.63 0.10 0.03 0.08 0.04 0.28 0.01 0.27
Queue Length 95th (ft) 89 8 2 6 3 0 1 0
Control Delay (s) 50.9 12.2 26.7 16.2 8.4 0.0 8.3 0.0
Lane LOS F B D C A A
Approach Delay (s) 38.8 17.9 0.7 0.2
Approach LOS E C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 55 20 30 85 75 45 295 15 15 370 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 60 22 33 92 82 49 321 16 16 402 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1008 897 429 913 916 329 457 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1008 897 429 913 916 329 457 337
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 92 77 97 83 64 89 96 99
cM capacity (veh/h) 134 264 626 194 257 713 1104 1222

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 92 207 49 337 16 457
Volume Left 11 33 49 0 16 0
Volume Right 22 82 0 16 0 54
cSH 270 322 1104 1700 1222 1700
Volume to Capacity 0.34 0.64 0.04 0.20 0.01 0.27
Queue Length 95th (ft) 37 104 3 0 1 0
Control Delay (s) 25.2 34.3 8.4 0.0 8.0 0.0
Lane LOS D D A A
Approach Delay (s) 25.2 34.3 1.1 0.3
Approach LOS D D

Intersection Summary
Average Delay 8.6
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 5 20 300 445 20
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 5 22 326 484 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 990
pX, platoon unblocked
vC, conflicting volume 864 495 505
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 864 495 505
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 99 98
cM capacity (veh/h) 318 575 1059

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 11 22 326 505
Volume Left 5 22 0 0
Volume Right 5 0 0 22
cSH 409 1059 1700 1700
Volume to Capacity 0.03 0.02 0.19 0.30
Queue Length 95th (ft) 2 2 0 0
Control Delay (s) 14.0 8.5 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.0 0.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 620 20 15 860 35 20 5 5 5 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 674 22 16 935 38 22 5 5 5 5 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 357 692
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 973 696 1280 1755 348 1397 1747 486
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 831 696 1159 1668 348 1284 1659 310
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 98 82 94 99 95 94 96
cM capacity (veh/h) 745 896 122 84 648 102 85 641

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 33 449 246 16 623 350 27 5 11 27
Volume Left 33 0 0 16 0 0 22 0 5 0
Volume Right 0 0 22 0 0 38 0 5 0 27
cSH 745 1700 1700 896 1700 1700 112 648 93 641
Volume to Capacity 0.04 0.26 0.14 0.02 0.37 0.21 0.24 0.01 0.12 0.04
Queue Length 95th (ft) 3 0 0 1 0 0 22 1 10 3
Control Delay (s) 10.1 0.0 0.0 9.1 0.0 0.0 47.1 10.6 48.9 10.9
Lane LOS B A E B E B
Approach Delay (s) 0.5 0.1 41.0 21.7
Approach LOS E C

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 605 10 5 860 10 35 0 10 10 0 15
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 658 11 5 935 11 38 0 11 11 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 619 430
pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90
vC, conflicting volume 946 668 1201 1663 334 1334 1663 473
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 712 668 996 1511 334 1145 1511 185
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 99 78 100 98 92 100 98
cM capacity (veh/h) 793 917 170 103 662 133 103 741

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 22 438 230 5 623 322 38 11 11 16
Volume Left 22 0 0 5 0 0 38 0 11 0
Volume Right 0 0 11 0 0 11 0 11 0 16
cSH 793 1700 1700 917 1700 1700 170 662 133 741
Volume to Capacity 0.03 0.26 0.14 0.01 0.37 0.19 0.22 0.02 0.08 0.02
Queue Length 95th (ft) 2 0 0 0 0 0 21 1 7 2
Control Delay (s) 9.7 0.0 0.0 8.9 0.0 0.0 32.2 10.5 34.4 10.0
Lane LOS A A D B D A
Approach Delay (s) 0.3 0.1 27.4 19.8
Approach LOS D C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 330 230 30 495 100 15
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 359 250 33 538 109 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 247
pX, platoon unblocked 0.91 0.91 0.91
vC, conflicting volume 609 818 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 372 602 37
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 71 98
cM capacity (veh/h) 1077 381 934

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 239 370 33 269 269 109 16
Volume Left 0 0 33 0 0 109 0
Volume Right 0 250 0 0 0 0 16
cSH 1700 1700 1077 1700 1700 381 934
Volume to Capacity 0.14 0.22 0.03 0.16 0.16 0.29 0.02
Queue Length 95th (ft) 0 0 2 0 0 29 1
Control Delay (s) 0.0 0.0 8.4 0.0 0.0 18.2 8.9
Lane LOS A C A
Approach Delay (s) 0.0 0.5 17.0
Approach LOS C

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 20 45 395 10 15 370
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 49 429 11 16 402
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 1181
pX, platoon unblocked
vC, conflicting volume 870 435 440
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 870 435 440
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 92 99
cM capacity (veh/h) 317 621 1120

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 71 440 16 402
Volume Left 22 0 16 0
Volume Right 49 11 0 0
cSH 897 1700 1120 1700
Volume to Capacity 0.08 0.26 0.01 0.24
Queue Length 95th (ft) 6 0 1 0
Control Delay (s) 13.1 0.0 8.3 0.0
Lane LOS B A
Approach Delay (s) 13.1 0.0 0.3
Approach LOS B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 25 5 15 50 5 5 15 380 10 5 365 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 5 16 54 5 5 16 413 11 5 397 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1251
pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90
vC, conflicting volume 875 878 410 878 886 418 424 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 805 808 410 808 817 297 424 303
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 98 97 79 98 99 99 100
cM capacity (veh/h) 260 278 641 255 274 668 1135 1131

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 16 65 16 424 5 424
Volume Left 27 0 54 16 0 5 0
Volume Right 0 16 5 0 11 0 27
cSH 263 641 270 1135 1700 1131 1700
Volume to Capacity 0.12 0.03 0.24 0.01 0.25 0.00 0.25
Queue Length 95th (ft) 10 2 23 1 0 0 0
Control Delay (s) 20.6 10.8 22.5 8.2 0.0 8.2 0.0
Lane LOS C B C A A
Approach Delay (s) 17.3 22.5 0.3 0.1
Approach LOS C C

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 65 10 75 25 105 15 45 5 15 20 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 71 11 82 27 114 16 49 5 16 22 5 27
Pedestrians 50
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 408
pX, platoon unblocked
vC, conflicting volume 130 142 441 428 102 348 460 122
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 130 142 441 428 102 348 460 122
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 98 89 99 98 96 99 97
cM capacity (veh/h) 1455 1380 446 464 914 543 445 929

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 71 92 27 130 49 22 22 33
Volume Left 71 0 27 0 49 0 22 0
Volume Right 0 82 0 16 0 16 0 27
cSH 1455 1700 1380 1700 446 736 543 786
Volume to Capacity 0.05 0.05 0.02 0.08 0.11 0.03 0.04 0.04
Queue Length 95th (ft) 4 0 2 0 9 2 3 3
Control Delay (s) 7.6 0.0 7.7 0.0 14.1 10.0 11.9 9.8
Lane LOS A A B B B A
Approach Delay (s) 3.3 1.3 12.8 10.6
Approach LOS B B

Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 10 5 50 0 95 5 355 10 70 380 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 11 5 54 0 103 5 386 11 76 413 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1068 976 416 978 973 391 418 397
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1068 976 416 978 973 391 418 397
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 95 99 74 100 84 100 93
cM capacity (veh/h) 159 234 637 208 235 657 1141 1162

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 158 5 397 76 418
Volume Left 16 54 5 0 76 0
Volume Right 5 103 0 11 0 5
cSH 207 377 1141 1700 1162 1700
Volume to Capacity 0.16 0.42 0.00 0.23 0.07 0.25
Queue Length 95th (ft) 14 50 0 0 5 0
Control Delay (s) 25.6 21.3 8.2 0.0 8.3 0.0
Lane LOS D C A A
Approach Delay (s) 25.6 21.3 0.1 1.3
Approach LOS D C

Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 70 75 280 25 15 400
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 82 304 27 16 435
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 785 318 332
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 785 318 332
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 79 89 99
cM capacity (veh/h) 356 723 1228

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 158 332 451
Volume Left 76 0 16
Volume Right 82 27 0
cSH 483 1700 1228
Volume to Capacity 0.33 0.20 0.01
Queue Length 95th (ft) 35 0 1
Control Delay (s) 16.0 0.0 0.4
Lane LOS C A
Approach Delay (s) 16.0 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 10 435 35 75 800 290 30 605
Turn Type NA Split NA pm+pt NA Perm pm+pt NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 2 2 6
Detector Phase 4 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 29.0 29.0 9.0 26.0 26.0 9.0 26.0
Total Split (s) 13.0 33.0 33.0 10.0 55.0 55.0 9.0 54.0
Total Split (%) 11.8% 30.0% 30.0% 9.1% 50.0% 50.0% 8.2% 49.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     97: Honoapiilani Hwy & Front Street/Mill St Extension
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 10 40 435 35 5 75 800 290 30 605 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frt 0.92 1.00 1.00 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1689 1681 1694 1770 3539 1583 1770 3530
Flt Permitted 0.99 0.95 0.96 0.34 1.00 1.00 0.27 1.00
Satd. Flow (perm) 1689 1681 1694 624 3539 1583 495 3530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 11 43 473 38 5 82 870 315 33 658 11
RTOR Reduction (vph) 0 41 0 0 1 0 0 0 145 0 1 0
Lane Group Flow (vph) 0 29 0 255 260 0 82 870 170 33 668 0
Turn Type Split NA Split NA pm+pt NA Perm pm+pt NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 2 6
Actuated Green, G (s) 5.8 22.4 22.4 63.4 59.4 59.4 60.2 57.8
Effective Green, g (s) 5.8 22.4 22.4 63.4 59.4 59.4 60.2 57.8
Actuated g/C Ratio 0.05 0.20 0.20 0.58 0.54 0.54 0.55 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 89 342 345 401 1911 855 299 1855
v/s Ratio Prot c0.02 0.15 c0.15 c0.01 c0.25 0.00 0.19
v/s Ratio Perm 0.11 0.11 0.06
v/c Ratio 0.33 0.75 0.75 0.20 0.46 0.20 0.11 0.36
Uniform Delay, d1 50.2 41.1 41.2 10.8 15.4 13.0 12.0 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 8.6 9.0 0.3 0.8 0.5 0.2 0.5
Delay (s) 52.4 49.7 50.2 11.0 16.2 13.6 12.2 15.8
Level of Service D D D B B B B B
Approach Delay (s) 52.4 50.0 15.2 15.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 15 120 60 5 25 30
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 130 65 5 27 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 204
pX, platoon unblocked
vC, conflicting volume 71 231 68
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 71 231 68
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1530 749 995

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 147 71 60
Volume Left 16 0 27
Volume Right 0 5 33
cSH 1530 1700 866
Volume to Capacity 0.01 0.04 0.07
Queue Length 95th (ft) 1 0 6
Control Delay (s) 0.9 0.0 9.5
Lane LOS A A
Approach Delay (s) 0.9 0.0 9.5
Approach LOS A

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 20 0 0 30 0 915 15 0 1240 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 22 0 0 33 0 995 16 0 1348 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 951
pX, platoon unblocked 0.82 0.82 0.82 0.82 0.82 0.82
vC, conflicting volume 1851 2348 679 1690 2353 497 1359 995
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1607 2209 679 1412 2216 0 1359 569
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 94 100 100 96 100 100
cM capacity (veh/h) 56 36 394 76 36 895 502 824

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 22 33 497 497 16 899 460
Volume Left 0 0 0 0 0 0 0
Volume Right 22 33 0 0 16 0 11
cSH 394 895 1700 1700 1700 1700 1700
Volume to Capacity 0.06 0.04 0.29 0.29 0.01 0.53 0.27
Queue Length 95th (ft) 4 3 0 0 0 0 0
Control Delay (s) 14.7 9.2 0.0 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.7 9.2 0.0 0.0
Approach LOS B A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 44.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 10 5 930 30 0 1195 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 11 5 1011 33 0 1299 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1267
pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91
vC, conflicting volume 1832 2356 652 1696 2342 522 1304 1043
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1721 2295 652 1572 2280 288 1304 859
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 84 99 91 85 98 99 100
cM capacity (veh/h) 45 35 410 59 36 648 527 711

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 11 22 511 538 866 438
Volume Left 0 5 5 0 0 0
Volume Right 5 11 0 33 0 5
cSH 64 83 527 1700 1700 1700
Volume to Capacity 0.17 0.26 0.01 0.32 0.51 0.26
Queue Length 95th (ft) 14 24 1 0 0 0
Control Delay (s) 72.3 63.3 0.3 0.0 0.0 0.0
Lane LOS F F A
Approach Delay (s) 72.3 63.3 0.1 0.0
Approach LOS F F

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 100 85 145 40 100 125 120 785 125 1050
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 19.0 89.0 11.0 81.0
Total Split (%) 28.6% 28.6% 28.6% 28.6% 28.6% 28.6% 13.6% 63.6% 7.9% 57.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 135 (96%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 85 145 40 100 125 120 785 40 125 1050 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.97 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 1583 1837 1583 1770 3514 1770 3508
Flt Permitted 0.60 1.00 0.68 1.00 0.17 1.00 0.28 1.00
Satd. Flow (perm) 1126 1583 1274 1583 323 3514 519 3508
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 92 158 43 109 136 130 853 43 136 1141 71
RTOR Reduction (vph) 0 0 108 0 0 74 0 2 0 0 2 0
Lane Group Flow (vph) 0 201 50 0 152 62 130 894 0 136 1210 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 27.7 27.7 27.7 27.7 99.3 91.7 97.3 90.7
Effective Green, g (s) 27.7 27.7 27.7 27.7 99.3 91.7 97.3 90.7
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.71 0.66 0.69 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 223 313 252 313 308 2302 420 2273
v/s Ratio Prot c0.02 0.25 0.02 c0.34
v/s Ratio Perm c0.18 0.03 0.12 0.04 0.28 0.21
v/c Ratio 0.90 0.16 0.60 0.20 0.42 0.39 0.32 0.53
Uniform Delay, d1 54.8 46.5 51.1 46.9 9.1 11.2 7.6 13.2
Progression Factor 1.00 1.00 1.01 1.02 1.00 1.00 0.27 0.22
Incremental Delay, d2 34.7 0.2 4.0 0.3 0.3 0.5 0.1 0.7
Delay (s) 89.6 46.7 55.8 48.3 9.4 11.7 2.2 3.7
Level of Service F D E D A B A A
Approach Delay (s) 70.7 52.2 11.4 3.5
Approach LOS E D B A

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 70 30 55 25 810 125 1125
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 23.5 7.0 23.5
Total Split (s) 47.0 47.0 47.0 47.0 10.0 74.0 19.0 83.0
Total Split (%) 33.6% 33.6% 33.6% 33.6% 7.1% 52.9% 13.6% 59.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 87 (62%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 70 40 30 55 55 25 810 35 125 1125 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.95 1.00 0.99 1.00 0.98
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1761 1727 1770 3509 1770 3459
Flt Permitted 0.67 0.88 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1202 1528 1770 3509 1770 3459
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 76 43 33 60 60 27 880 38 136 1223 217
RTOR Reduction (vph) 0 6 0 0 19 0 0 2 0 0 8 0
Lane Group Flow (vph) 0 227 0 0 134 0 27 916 0 136 1432 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 29.0 29.0 3.6 83.7 13.3 93.4
Effective Green, g (s) 29.0 29.0 3.6 83.7 13.3 93.4
Actuated g/C Ratio 0.21 0.21 0.03 0.60 0.10 0.67
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 249 317 46 2098 168 2308
v/s Ratio Prot 0.02 0.26 c0.08 c0.41
v/s Ratio Perm c0.19 0.09
v/c Ratio 0.91 0.42 0.59 0.44 0.81 0.62
Uniform Delay, d1 54.2 48.2 67.5 15.3 62.1 13.2
Progression Factor 1.00 0.85 0.83 1.28 1.35 0.21
Incremental Delay, d2 33.6 0.3 11.0 0.6 16.1 0.8
Delay (s) 87.8 41.5 66.7 20.3 99.8 3.6
Level of Service F D E C F A
Approach Delay (s) 87.8 41.5 21.6 11.9
Approach LOS F D C B

Intersection Summary
HCM Average Control Delay 22.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 205 85 140 230 50 840 325 1310
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Detector Phase 7 4 3 8 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 9.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 13.0 30.0 14.0 31.0 13.0 54.0 42.0 83.0
Total Split (%) 9.3% 21.4% 10.0% 22.1% 9.3% 38.6% 30.0% 59.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 92 (66%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 205 55 85 140 230 50 840 25 325 1310 85
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1779 1393 1471 1250 1770 3522 1770 3501
Flt Permitted 0.53 1.00 0.17 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 980 1779 249 1471 1250 1770 3522 1770 3501
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 223 60 92 152 250 54 913 27 353 1424 92
RTOR Reduction (vph) 0 7 0 0 0 48 0 1 0 0 3 0
Lane Group Flow (vph) 114 276 0 92 152 202 54 939 0 353 1513 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Actuated Green, G (s) 31.8 23.8 33.4 24.6 61.3 6.8 56.7 31.7 81.6
Effective Green, g (s) 31.8 23.8 33.4 24.6 61.3 6.8 56.7 31.7 81.6
Actuated g/C Ratio 0.23 0.17 0.24 0.18 0.44 0.05 0.41 0.23 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 268 302 131 258 547 86 1426 401 2041
v/s Ratio Prot 0.02 c0.16 c0.04 0.10 0.03 0.27 c0.20 c0.43
v/s Ratio Perm 0.07 0.12 0.16
v/c Ratio 0.43 0.92 0.70 0.59 0.37 0.63 0.66 0.88 0.74
Uniform Delay, d1 44.8 57.1 44.7 53.1 26.4 65.4 33.8 52.3 21.4
Progression Factor 1.00 1.00 1.20 1.16 1.33 1.07 0.57 1.30 0.36
Incremental Delay, d2 1.1 30.1 15.2 3.9 0.6 9.0 2.2 10.8 1.3
Delay (s) 45.9 87.2 68.6 65.6 35.6 78.8 21.4 78.9 8.9
Level of Service D F E E D E C E A
Approach Delay (s) 75.3 51.0 24.5 22.2
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 265 170 110 150 195 70 1070 360 1470
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 9.0 29.0 8.0 29.0 29.0 9.0 23.0 19.0 23.0
Total Split (s) 22.0 38.0 13.0 29.0 29.0 12.0 53.0 36.0 77.0
Total Split (%) 15.7% 27.1% 9.3% 20.7% 20.7% 8.6% 37.9% 25.7% 55.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 3.0 5.0 3.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 85 (61%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 265 170 85 110 150 195 70 1070 90 360 1470 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 5.0 3.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1755 1765 1863 1562 1770 3488 1770 3471
Flt Permitted 0.35 1.00 0.38 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 646 1755 708 1863 1562 1770 3488 1770 3471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 288 185 92 120 163 212 76 1163 98 391 1598 190
RTOR Reduction (vph) 0 14 0 0 0 176 0 4 0 0 6 0
Lane Group Flow (vph) 288 263 0 120 163 36 76 1257 0 391 1782 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 39.6 26.7 26.6 17.7 17.7 7.7 54.4 32.0 78.7
Effective Green, g (s) 40.6 26.7 28.6 17.7 17.7 7.7 54.4 32.0 78.7
Actuated g/C Ratio 0.29 0.19 0.20 0.13 0.13 0.06 0.39 0.23 0.56
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 339 335 219 236 197 97 1355 405 1951
v/s Ratio Prot c0.11 0.15 0.04 0.09 0.04 0.36 c0.22 c0.51
v/s Ratio Perm c0.13 0.07 0.02
v/c Ratio 0.85 0.79 0.55 0.69 0.18 0.78 0.93 0.97 0.91
Uniform Delay, d1 42.8 53.9 47.7 58.5 54.7 65.3 40.9 53.5 27.6
Progression Factor 1.00 1.00 1.02 1.01 1.06 0.91 0.64 0.86 0.78
Incremental Delay, d2 17.7 11.5 2.8 8.4 0.4 26.5 10.7 29.2 5.7
Delay (s) 60.5 65.4 51.3 67.7 58.6 86.0 37.0 75.0 27.4
Level of Service E E D E E F D E C
Approach Delay (s) 62.9 59.8 39.8 35.9
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Honoapiilani Highway & Hinau Street 12/28/2011

Timings X:\2008\08-013\Synchro\FRONT Street Alt\For report\Front 2020 HHFDC-pm Rev.syn
Page 11

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 130 125 1545 135 1970
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 89.0 22.0 111.0
Total Split (%) 20.7% 63.6% 15.7% 79.3%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 109 (78%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 125 1545 110 135 1970
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1551 3504 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1551 3504 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 136 1679 120 147 2141
RTOR Reduction (vph) 0 18 3 0 0 0
Lane Group Flow (vph) 141 118 1796 0 147 2141
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 16.4 36.0 95.0 15.6 114.6
Effective Green, g (s) 16.4 36.0 95.0 15.6 114.6
Actuated g/C Ratio 0.12 0.26 0.68 0.11 0.82
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 207 399 2378 197 2897
v/s Ratio Prot c0.08 0.51 0.08 c0.60
v/s Ratio Perm 0.08
v/c Ratio 0.68 0.30 0.76 0.75 0.74
Uniform Delay, d1 59.3 41.8 14.8 60.3 5.8
Progression Factor 1.00 1.00 0.32 0.74 1.99
Incremental Delay, d2 8.9 0.4 1.4 1.4 0.2
Delay (s) 68.2 42.2 6.0 45.8 11.7
Level of Service E D A D B
Approach Delay (s) 55.4 6.0 13.9
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 80 95 95 160 55 890 100 1495 135 750 1920
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 10.0 33.0 33.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 21.0 33.0 33.0 21.0 33.0 33.0 9.0 59.0 59.0 27.0 77.0
Total Split (%) 15.0% 23.6% 23.6% 15.0% 23.6% 23.6% 6.4% 42.1% 42.1% 19.3% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 95 95 160 55 890 100 1495 135 750 1920 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1770 1517 1484 1770 3539 1562 3433 3517
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1770 1517 1484 1770 3539 1562 3433 3517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 103 103 174 60 967 109 1625 147 815 2087 71
RTOR Reduction (vph) 0 0 69 0 194 250 0 0 25 0 2 0
Lane Group Flow (vph) 87 103 34 174 320 263 109 1625 122 815 2156 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 12.0 24.9 24.9 15.5 28.4 28.4 5.0 57.6 57.6 23.0 75.6
Effective Green, g (s) 13.0 24.9 24.9 16.5 28.4 28.4 5.0 57.6 57.6 23.0 75.6
Actuated g/C Ratio 0.09 0.18 0.18 0.12 0.20 0.20 0.04 0.41 0.41 0.16 0.54
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 164 331 278 209 308 301 63 1456 643 564 1899
v/s Ratio Prot 0.05 0.06 c0.10 c0.21 0.06 0.46 c0.24 c0.61
v/s Ratio Perm 0.02 0.18 0.08
v/c Ratio 0.53 0.31 0.12 0.83 1.04 0.88 1.73 1.12 0.19 1.45 1.14
Uniform Delay, d1 60.6 50.1 48.4 60.4 55.8 54.1 67.5 41.2 26.3 58.5 32.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.23 0.69 0.53 1.00 1.00
Incremental Delay, d2 3.3 0.5 0.2 23.7 62.0 23.5 370.9 59.6 0.5 210.1 68.1
Delay (s) 63.9 50.6 48.6 84.1 117.8 77.5 454.0 87.9 14.4 268.6 100.3
Level of Service E D D F F E F F B F F
Approach Delay (s) 53.8 95.7 103.3 146.4
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 119.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 35 460 20 40 355 35 20 5 15 20 5 95
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 500 22 43 386 38 22 5 16 22 5 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 290 280
pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88
vC, conflicting volume 424 522 973 1098 511 1087 1090 212
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 424 393 903 1045 381 1033 1036 212
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 96 87 97 97 85 97 87
cM capacity (veh/h) 1132 1027 165 186 545 148 188 793

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 38 522 43 257 167 43 27 103
Volume Left 38 0 43 0 0 22 22 0
Volume Right 0 22 0 0 38 16 0 103
cSH 1132 1700 1027 1700 1700 227 154 793
Volume to Capacity 0.03 0.31 0.04 0.15 0.10 0.19 0.18 0.13
Queue Length 95th (ft) 3 0 3 0 0 17 15 11
Control Delay (s) 8.3 0.0 8.7 0.0 0.0 24.5 33.2 10.2
Lane LOS A A C D B
Approach Delay (s) 0.6 0.8 24.5 15.0
Approach LOS C C

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 65 405 50 310 40 540 105 95 480
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.0 25.0 25.0 25.0 9.0 25.0 25.0 9.0 25.0
Total Split (s) 62.0 62.0 62.0 62.0 9.0 66.0 66.0 12.0 69.0
Total Split (%) 44.3% 44.3% 44.3% 44.3% 6.4% 47.1% 47.1% 8.6% 49.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode C-Max C-Max C-Max C-Max None None None None None

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 58 (41%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated

Splits and Phases:     81: Mill St Extension/Kuhua Street & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 65 405 80 50 310 45 40 540 105 95 480 35
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1817 2731 1770 1863 1583 1770 1844
Flt Permitted 0.45 1.00 0.74 0.20 1.00 1.00 0.12 1.00
Satd. Flow (perm) 831 1817 2026 372 1863 1583 218 1844
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 440 87 54 337 49 43 587 114 103 522 38
RTOR Reduction (vph) 0 5 0 0 6 0 0 0 28 0 2 0
Lane Group Flow (vph) 71 522 0 0 434 0 43 587 86 103 558 0
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 66.9 66.9 66.9 56.3 53.1 53.1 63.9 56.9
Effective Green, g (s) 66.9 66.9 66.9 56.3 53.1 53.1 63.9 56.9
Actuated g/C Ratio 0.48 0.48 0.48 0.40 0.38 0.38 0.46 0.41
Clearance Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 397 868 968 182 707 600 177 749
v/s Ratio Prot c0.29 0.01 c0.32 c0.03 c0.30
v/s Ratio Perm 0.09 0.21 0.09 0.05 0.24
v/c Ratio 0.18 0.60 0.45 0.24 0.83 0.14 0.58 0.75
Uniform Delay, d1 20.9 26.8 24.3 29.0 39.4 28.5 29.1 35.4
Progression Factor 0.32 0.34 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.3 1.5 0.7 8.2 0.1 4.8 4.0
Delay (s) 7.5 11.3 25.8 29.6 47.6 28.6 33.9 39.4
Level of Service A B C C D C C D
Approach Delay (s) 10.9 25.8 43.6 38.6
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 40 405 60 555 420 195 55 135
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 4
Detector Phase 2 2 6 6 3 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 9.0 29.0 23.0 29.0
Total Split (s) 24.0 24.0 24.0 24.0 23.0 29.0 23.0 29.0
Total Split (%) 31.6% 31.6% 31.6% 31.6% 30.3% 38.2% 30.3% 38.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max Min Min None None

Intersection Summary
Cycle Length: 76
Actuated Cycle Length: 76
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     82: Kuhua Street & Keawe St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 405 325 60 555 80 420 195 25 55 135 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3303 1770 3472 1770 1831 1770 1819
Flt Permitted 0.30 1.00 0.24 1.00 0.42 1.00 0.61 1.00
Satd. Flow (perm) 559 3303 455 3472 788 1831 1136 1819
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 440 353 65 603 87 457 212 27 60 147 27
RTOR Reduction (vph) 0 155 0 0 12 0 0 6 0 0 11 0
Lane Group Flow (vph) 43 638 0 65 678 0 457 233 0 60 163 0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 29.5 29.5 29.5 29.5 36.5 27.0 18.6 14.1
Effective Green, g (s) 29.5 29.5 29.5 29.5 36.5 27.0 18.6 14.1
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.48 0.36 0.24 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 1282 177 1348 603 650 316 337
v/s Ratio Prot 0.19 c0.20 c0.17 0.13 0.01 0.09
v/s Ratio Perm 0.08 0.14 c0.19 0.04
v/c Ratio 0.20 0.50 0.37 0.50 0.76 0.36 0.19 0.48
Uniform Delay, d1 15.4 17.6 16.6 17.7 14.3 18.1 22.4 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.4 5.8 1.3 5.4 0.3 0.3 1.1
Delay (s) 17.4 19.0 22.4 19.0 19.7 18.4 22.7 28.8
Level of Service B B C B B B C C
Approach Delay (s) 18.9 19.3 19.3 27.2
Approach LOS B B B C

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 5 95 30 5 5 95 520 20 5 480 45
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 98 5 103 33 5 5 103 565 22 5 522 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 832
pX, platoon unblocked 0.74 0.74 0.74 0.74 0.74 0.74
vC, conflicting volume 1337 1351 546 1421 1364 576 571 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1280 1298 546 1394 1317 253 571 267
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 95 81 48 95 99 90 99
cM capacity (veh/h) 92 107 537 63 104 582 1002 960

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 98 109 43 103 587 5 571
Volume Left 98 0 33 103 0 5 0
Volume Right 0 103 5 0 22 0 49
cSH 92 447 75 1002 1700 960 1700
Volume to Capacity 1.06 0.24 0.58 0.10 0.35 0.01 0.34
Queue Length 95th (ft) 160 24 63 9 0 0 0
Control Delay (s) 194.7 15.6 105.2 9.0 0.0 8.8 0.0
Lane LOS F C F A A
Approach Delay (s) 100.5 105.2 1.3 0.1
Approach LOS F F

Intersection Summary
Average Delay 17.3
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 110 5 120 5 5 20 25 545 40 55 500 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 120 5 130 5 5 22 27 592 43 60 543 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 803
pX, platoon unblocked 0.75 0.75 0.75 0.75 0.75 0.75
vC, conflicting volume 1361 1380 571 1465 1386 614 598 636
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1316 1341 265 1453 1348 614 301 636
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 95 78 90 95 96 97 94
cM capacity (veh/h) 87 104 582 57 103 492 948 948

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 120 136 5 27 27 636 60 598
Volume Left 120 0 5 0 27 0 60 0
Volume Right 0 130 0 22 0 43 0 54
cSH 87 492 57 281 948 1700 948 1700
Volume to Capacity 1.38 0.28 0.10 0.10 0.03 0.37 0.06 0.35
Queue Length 95th (ft) 227 28 8 8 2 0 5 0
Control Delay (s) 313.9 15.1 75.3 19.2 8.9 0.0 9.1 0.0
Lane LOS F C F C A A
Approach Delay (s) 154.9 28.6 0.4 0.8
Approach LOS F D

Intersection Summary
Average Delay 25.7
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 100 15 25 70 75 25 435 25 55 360 55
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 109 16 27 76 82 27 473 27 60 391 60
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1188 1095 421 1122 1111 486 451 500
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1188 1095 421 1122 1111 486 451 500
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 77 45 97 71 60 86 98 94
cM capacity (veh/h) 93 197 632 95 192 581 1109 1064

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 147 185 27 500 60 451
Volume Left 22 27 27 0 60 0
Volume Right 16 82 0 27 0 60
cSH 180 225 1109 1700 1064 1700
Volume to Capacity 0.81 0.82 0.02 0.29 0.06 0.27
Queue Length 95th (ft) 140 155 2 0 4 0
Control Delay (s) 78.1 67.8 8.3 0.0 8.6 0.0
Lane LOS F F A A
Approach Delay (s) 78.1 67.8 0.4 1.0
Approach LOS F F

Intersection Summary
Average Delay 18.1
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 10 5 15 490 375 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 5 16 533 408 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 990
pX, platoon unblocked
vC, conflicting volume 981 416 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 981 416 424
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 99 99
cM capacity (veh/h) 273 637 1135

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 16 16 533 424
Volume Left 11 16 0 0
Volume Right 5 0 0 16
cSH 337 1135 1700 1700
Volume to Capacity 0.05 0.01 0.31 0.25
Queue Length 95th (ft) 4 1 0 0
Control Delay (s) 16.2 8.2 0.0 0.0
Lane LOS C A
Approach Delay (s) 16.2 0.2 0.0
Approach LOS C

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 95 785 65 50 905 110 100 15 20 20 20 140
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 103 853 71 54 984 120 109 16 22 22 22 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 357 687
pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91
vC, conflicting volume 1103 924 1859 2307 462 1815 2283 552
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 925 924 1752 2242 462 1704 2215 322
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 85 93 0 45 96 13 30 75
cM capacity (veh/h) 671 735 14 30 547 25 31 616

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 103 569 355 54 656 447 125 22 43 152
Volume Left 103 0 0 54 0 0 109 0 22 0
Volume Right 0 0 71 0 0 120 0 22 0 152
cSH 671 1700 1700 735 1700 1700 15 547 28 616
Volume to Capacity 0.15 0.33 0.21 0.07 0.39 0.26 8.38 0.04 1.57 0.25
Queue Length 95th (ft) 14 0 0 6 0 0 Err 3 129 24
Control Delay (s) 11.3 0.0 0.0 10.3 0.0 0.0 Err 11.9 591.9 12.7
Lane LOS B B F B F B
Approach Delay (s) 1.1 0.5 8519.4 141.4
Approach LOS F F

Intersection Summary
Average Delay 506.3
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 55 735 35 10 975 20 25 5 5 30 0 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 60 799 38 11 1060 22 27 5 5 33 0 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 619 425
pX, platoon unblocked 0.87 0.87 0.87 0.87 0.87 0.87
vC, conflicting volume 1082 837 1565 2041 418 1620 2049 541
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 802 837 1356 1901 418 1419 1910 183
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 92 99 65 90 99 55 100 89
cM capacity (veh/h) 713 793 78 54 583 72 53 723

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 60 533 304 11 707 375 33 5 33 76
Volume Left 60 0 0 11 0 0 27 0 33 0
Volume Right 0 0 38 0 0 22 0 5 0 76
cSH 713 1700 1700 793 1700 1700 73 583 72 723
Volume to Capacity 0.08 0.31 0.18 0.01 0.42 0.22 0.45 0.01 0.45 0.11
Queue Length 95th (ft) 7 0 0 1 0 0 45 1 46 9
Control Delay (s) 10.5 0.0 0.0 9.6 0.0 0.0 90.0 11.2 91.6 10.6
Lane LOS B A F B F B
Approach Delay (s) 0.7 0.1 78.7 34.9
Approach LOS F D

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 350 135 15 495 200 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 380 147 16 538 217 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 247
pX, platoon unblocked
vC, conflicting volume 527 755 264
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 527 755 264
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 36 96
cM capacity (veh/h) 1036 339 735

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 254 274 16 269 269 217 27
Volume Left 0 0 16 0 0 217 0
Volume Right 0 147 0 0 0 0 27
cSH 1700 1700 1036 1700 1700 339 735
Volume to Capacity 0.15 0.16 0.02 0.16 0.16 0.64 0.04
Queue Length 95th (ft) 0 0 1 0 0 105 3
Control Delay (s) 0.0 0.0 8.5 0.0 0.0 32.8 10.1
Lane LOS A D B
Approach Delay (s) 0.0 0.3 30.3
Approach LOS D

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 15 25 610 20 45 475
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 27 663 22 49 516
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 1178
pX, platoon unblocked
vC, conflicting volume 1288 674 685
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1288 674 685
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 94 95
cM capacity (veh/h) 171 455 909

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 43 685 49 516
Volume Left 16 0 49 0
Volume Right 27 22 0 0
cSH 456 1700 909 1700
Volume to Capacity 0.10 0.40 0.05 0.30
Queue Length 95th (ft) 8 0 4 0
Control Delay (s) 19.0 0.0 9.2 0.0
Lane LOS C A
Approach Delay (s) 19.0 0.0 0.8
Approach LOS C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 95 5 95 15 5 5 40 540 35 5 410 75
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 103 5 103 16 5 5 43 587 38 5 446 82
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1260
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1179 1209 486 1255 1231 606 527 625
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1105 1141 486 1198 1168 398 527 421
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 27 96 82 84 96 99 96 99
cM capacity (veh/h) 142 155 581 102 149 529 1040 923

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 109 103 27 43 625 5 527
Volume Left 103 0 16 43 0 5 0
Volume Right 0 103 5 0 38 0 82
cSH 142 581 131 1040 1700 923 1700
Volume to Capacity 0.76 0.18 0.21 0.04 0.37 0.01 0.31
Queue Length 95th (ft) 116 16 19 3 0 0 0
Control Delay (s) 84.6 12.5 39.5 8.6 0.0 8.9 0.0
Lane LOS F B E A A
Approach Delay (s) 49.5 39.5 0.6 0.1
Approach LOS E E

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 215 20 250 75 15 40 190 5 75 40 5 150
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 234 22 272 82 16 43 207 5 82 43 5 163
Pedestrians 50
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 408
pX, platoon unblocked
vC, conflicting volume 60 343 1020 898 208 774 1012 38
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 60 343 1020 898 208 774 1012 38
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 85 93 0 97 90 81 97 84
cM capacity (veh/h) 1544 1165 138 211 798 226 181 1034

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 234 293 82 60 207 87 43 168
Volume Left 234 0 82 0 207 0 43 0
Volume Right 0 272 0 43 0 82 0 163
cSH 1544 1700 1165 1700 138 680 226 897
Volume to Capacity 0.15 0.17 0.07 0.04 1.50 0.13 0.19 0.19
Queue Length 95th (ft) 13 0 6 0 352 11 17 17
Control Delay (s) 7.7 0.0 8.3 0.0 316.9 11.1 24.7 9.9
Lane LOS A A F B C A
Approach Delay (s) 3.4 4.8 226.3 13.0
Approach LOS F B

Intersection Summary
Average Delay 61.0
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 25 5 30 0 80 5 505 20 190 435 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 27 5 33 0 87 5 549 22 207 473 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1535 1470 476 1476 1462 560 478 571
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1535 1470 476 1476 1462 560 478 571
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 84 73 99 53 100 84 99 79
cM capacity (veh/h) 66 100 589 69 102 528 1084 1002

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 43 120 5 571 207 478
Volume Left 11 33 5 0 207 0
Volume Right 5 87 0 22 0 5
cSH 98 188 1084 1700 1002 1700
Volume to Capacity 0.44 0.64 0.01 0.34 0.21 0.28
Queue Length 95th (ft) 47 92 0 0 19 0
Control Delay (s) 68.1 52.6 8.3 0.0 9.5 0.0
Lane LOS F F A A
Approach Delay (s) 68.1 52.6 0.1 2.9
Approach LOS F F

Intersection Summary
Average Delay 7.9
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 40 70 420 70 45 355
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 76 457 76 49 386
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 978 495 533
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 978 495 533
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 87 95
cM capacity (veh/h) 265 575 1035

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 120 533 435
Volume Left 43 0 49
Volume Right 76 76 0
cSH 403 1700 1035
Volume to Capacity 0.30 0.31 0.05
Queue Length 95th (ft) 31 0 4
Control Delay (s) 17.7 0.0 1.4
Lane LOS C A
Approach Delay (s) 17.7 0.0 1.4
Approach LOS C

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 30 370 15 110 910 455 45 1190
Turn Type NA Split NA pm+pt NA Perm pm+pt NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 2 2 6
Detector Phase 4 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 29.0 29.0 9.0 26.0 26.0 9.0 26.0
Total Split (s) 18.0 35.0 35.0 14.0 58.0 58.0 9.0 53.0
Total Split (%) 15.0% 29.2% 29.2% 11.7% 48.3% 48.3% 7.5% 44.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 31 (26%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     97: Honoapiilani Hwy & Front Street/Mill St Extension
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 30 85 370 15 5 110 910 455 45 1190 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.92 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.91 1.00 1.00 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.99 0.95 0.96 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1689 1681 1686 1770 3539 1463 1770 3523
Flt Permitted 0.99 0.95 0.96 0.09 1.00 1.00 0.23 1.00
Satd. Flow (perm) 1689 1681 1686 166 3539 1463 431 3523
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 33 92 402 16 5 120 989 495 49 1293 27
RTOR Reduction (vph) 0 58 0 0 1 0 0 0 225 0 1 0
Lane Group Flow (vph) 0 83 0 213 209 0 120 989 270 49 1319 0
Confl. Peds. (#/hr) 20 20 20 20
Turn Type Split NA Split NA pm+pt NA Perm pm+pt NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 2 6
Actuated Green, G (s) 10.2 21.1 21.1 73.7 65.5 65.5 63.7 60.5
Effective Green, g (s) 10.2 21.1 21.1 73.7 65.5 65.5 63.7 60.5
Actuated g/C Ratio 0.08 0.18 0.18 0.61 0.55 0.55 0.53 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 296 296 212 1932 799 264 1776
v/s Ratio Prot c0.05 c0.13 0.12 c0.04 0.28 0.00 c0.37
v/s Ratio Perm 0.31 0.18 0.09
v/c Ratio 0.58 0.72 0.71 0.57 0.51 0.34 0.19 0.74
Uniform Delay, d1 52.8 46.7 46.5 18.0 17.2 15.2 14.3 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 8.1 7.5 3.4 1.0 1.1 0.3 2.9
Delay (s) 58.4 54.8 54.0 21.5 18.1 16.3 14.6 26.4
Level of Service E D D C B B B C
Approach Delay (s) 58.4 54.4 17.8 26.0
Approach LOS E D B C

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 15 185 75 5 20 20
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 201 82 5 22 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 204
pX, platoon unblocked
vC, conflicting volume 87 318 84
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 87 318 84
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 98
cM capacity (veh/h) 1509 668 975

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 217 87 43
Volume Left 16 0 22
Volume Right 0 5 22
cSH 1509 1700 793
Volume to Capacity 0.01 0.05 0.05
Queue Length 95th (ft) 1 0 4
Control Delay (s) 0.6 0.0 9.8
Lane LOS A A
Approach Delay (s) 0.6 0.0 9.8
Approach LOS A

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 10 435 35 65 65 790 30 650
Turn Type NA Split NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 29.0 29.0 29.0 9.0 26.0 9.0 26.0
Total Split (s) 22.0 35.0 35.0 35.0 13.0 52.0 11.0 50.0
Total Split (%) 18.3% 29.2% 29.2% 29.2% 10.8% 43.3% 9.2% 41.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 71 (59%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street



HCM Signalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

HCM Signalized Intersection Capacity Analysis X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-am HHFDC Rev.syn
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 10 5 435 35 65 65 790 5 30 650 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1779 1681 1697 1518 1762 3535 1764 3522
Flt Permitted 0.98 0.95 0.96 1.00 0.31 1.00 0.27 1.00
Satd. Flow (perm) 1779 1681 1697 1518 574 3535 510 3522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 11 5 473 38 71 71 859 5 33 707 16
RTOR Reduction (vph) 0 5 0 0 0 44 0 0 0 0 1 0
Lane Group Flow (vph) 0 27 0 255 256 27 71 864 0 33 722 0
Confl. Peds. (#/hr) 20 20 20 20 20
Turn Type Split NA Split NA Perm pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 5.1 24.1 24.1 24.1 73.1 67.2 68.5 64.9
Effective Green, g (s) 5.1 24.1 24.1 24.1 73.1 67.2 68.5 64.9
Actuated g/C Ratio 0.04 0.20 0.20 0.20 0.61 0.56 0.57 0.54
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 76 338 341 305 408 1980 329 1905
v/s Ratio Prot c0.02 c0.15 0.15 c0.01 c0.24 0.00 0.21
v/s Ratio Perm 0.02 0.10 0.05
v/c Ratio 0.36 0.75 0.75 0.09 0.17 0.44 0.10 0.38
Uniform Delay, d1 55.9 45.2 45.1 39.0 10.2 15.4 11.8 15.9
Progression Factor 1.00 0.79 0.79 0.47 1.00 1.00 0.53 0.85
Incremental Delay, d2 2.9 8.9 8.6 0.1 0.2 0.7 0.1 0.6
Delay (s) 58.7 44.4 44.2 18.5 10.4 16.1 6.3 14.0
Level of Service E D D B B B A B
Approach Delay (s) 58.7 41.1 15.6 13.7
Approach LOS E D B B

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 15 5 1075 15 0 835 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 16 5 1168 16 0 908 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1268
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 1524 2106 457 1649 2101 592 913 1185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1415 2040 457 1549 2034 414 913 1050
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 89 99 92 90 97 99 100
cM capacity (veh/h) 81 52 551 65 52 547 742 613

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 27 5 779 406 605 308
Volume Left 0 5 5 0 0 0 0
Volume Right 5 16 0 0 16 0 5
cSH 94 125 742 1700 1700 1700 1700
Volume to Capacity 0.12 0.22 0.01 0.46 0.24 0.36 0.18
Queue Length 95th (ft) 9 20 1 0 0 0 0
Control Delay (s) 48.0 41.6 9.9 0.0 0.0 0.0 0.0
Lane LOS E E A
Approach Delay (s) 48.0 41.6 0.0 0.0
Approach LOS E E

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 35 35 35 75 110 75 855 70 705
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 38.0 38.0 38.0 38.0 38.0 38.0 14.0 69.0 13.0 68.0
Total Split (%) 31.7% 31.7% 31.7% 31.7% 31.7% 31.7% 11.7% 57.5% 10.8% 56.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 13 (11%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 35 35 35 75 110 75 855 15 70 705 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.97 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1806 1583 1834 1583 1770 3530 1770 3511
Flt Permitted 0.61 1.00 0.79 1.00 0.33 1.00 0.28 1.00
Satd. Flow (perm) 1127 1583 1464 1583 606 3530 515 3511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 38 38 38 82 120 82 929 16 76 766 43
RTOR Reduction (vph) 0 0 34 0 0 106 0 1 0 0 2 0
Lane Group Flow (vph) 0 103 4 0 120 14 82 944 0 76 807 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 14.2 14.2 14.2 14.2 91.9 87.1 91.7 87.0
Effective Green, g (s) 14.2 14.2 14.2 14.2 91.9 87.1 91.7 87.0
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.77 0.73 0.76 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 133 187 173 187 511 2562 443 2545
v/s Ratio Prot 0.01 c0.27 c0.01 0.23
v/s Ratio Perm c0.09 0.00 0.08 0.01 0.12 0.12
v/c Ratio 0.77 0.02 0.69 0.08 0.16 0.37 0.17 0.32
Uniform Delay, d1 51.3 46.8 50.8 47.1 3.6 6.2 3.8 5.9
Progression Factor 1.00 1.00 0.94 0.93 0.46 1.27 0.82 0.86
Incremental Delay, d2 24.0 0.1 11.4 0.2 0.1 0.4 0.1 0.3
Delay (s) 75.3 46.8 59.2 44.1 1.7 8.2 3.2 5.4
Level of Service E D E D A A A A
Approach Delay (s) 67.6 51.7 7.7 5.2
Approach LOS E D A A

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 65 60 35 25 15 1070 45 780
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 23.5 7.0 23.5
Total Split (s) 31.0 31.0 31.0 31.0 14.0 74.0 15.0 75.0
Total Split (%) 25.8% 25.8% 25.8% 25.8% 11.7% 61.7% 12.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 41 (34%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 65 60 20 35 25 70 15 1070 40 45 780 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.93 1.00 0.99 1.00 0.98
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1778 1682 1770 3514 1770 3476
Flt Permitted 0.68 0.83 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1232 1421 1770 3514 1770 3476
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 65 22 38 27 76 16 1163 43 49 848 114
RTOR Reduction (vph) 0 5 0 0 38 0 0 2 0 0 6 0
Lane Group Flow (vph) 0 153 0 0 103 0 16 1204 0 49 956 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 17.7 17.7 2.5 81.9 6.4 85.8
Effective Green, g (s) 17.7 17.7 2.5 81.9 6.4 85.8
Actuated g/C Ratio 0.15 0.15 0.02 0.68 0.05 0.71
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 182 210 37 2398 94 2485
v/s Ratio Prot 0.01 c0.34 c0.03 c0.28
v/s Ratio Perm c0.12 0.07
v/c Ratio 0.84 0.49 0.43 0.50 0.52 0.38
Uniform Delay, d1 49.8 47.0 58.0 9.2 55.3 6.7
Progression Factor 1.00 0.91 1.20 0.49 1.00 0.66
Incremental Delay, d2 26.9 0.7 2.8 0.7 2.0 0.4
Delay (s) 76.7 43.4 72.7 5.2 57.4 4.8
Level of Service E D E A E A
Approach Delay (s) 76.7 43.4 6.1 7.4
Approach LOS E D A A

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 60 250 105 185 110 20 1085 145 820
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Detector Phase 7 4 3 8 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 9.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 9.0 29.0 17.0 37.0 9.0 55.0 19.0 65.0
Total Split (%) 7.5% 24.2% 14.2% 30.8% 7.5% 45.8% 15.8% 54.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 51 (43%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 250 25 105 185 110 20 1085 50 145 820 25
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1828 1394 1471 1250 1770 3513 1770 3521
Flt Permitted 0.48 1.00 0.18 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 887 1828 263 1471 1250 1770 3513 1770 3521
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 65 272 27 171 302 239 22 1179 54 158 891 27
RTOR Reduction (vph) 0 3 0 0 0 37 0 3 0 0 2 0
Lane Group Flow (vph) 65 296 0 171 302 202 22 1230 0 158 916 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Actuated Green, G (s) 26.2 23.0 40.0 31.8 50.3 3.0 52.5 13.5 63.0
Effective Green, g (s) 26.2 23.0 40.0 31.8 50.3 3.0 52.5 13.5 63.0
Actuated g/C Ratio 0.22 0.19 0.33 0.27 0.42 0.02 0.44 0.11 0.52
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 217 350 201 390 524 44 1537 199 1849
v/s Ratio Prot 0.01 0.16 c0.09 0.21 0.01 c0.35 c0.09 0.26
v/s Ratio Perm 0.06 c0.20 0.16
v/c Ratio 0.30 0.85 0.85 0.77 0.39 0.50 0.80 0.79 0.50
Uniform Delay, d1 38.5 46.8 32.3 40.8 24.1 57.8 29.2 51.9 18.3
Progression Factor 1.00 1.00 1.61 1.24 0.97 1.25 0.46 1.24 0.74
Incremental Delay, d2 0.8 16.2 23.1 8.0 0.5 2.8 4.0 15.2 0.8
Delay (s) 39.3 63.0 75.1 58.7 24.0 75.2 17.4 79.4 14.4
Level of Service D E E E C E B E B
Approach Delay (s) 58.7 51.0 18.4 23.9
Approach LOS E D B C

Intersection Summary
HCM Average Control Delay 31.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 225 85 30 35 165 80 1200 125 965
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 9.0 29.0 9.0 29.0 29.0 9.0 23.0 20.0 23.0
Total Split (s) 14.0 34.0 9.0 29.0 29.0 16.0 57.0 20.0 61.0
Total Split (%) 11.7% 28.3% 7.5% 24.2% 24.2% 13.3% 47.5% 16.7% 50.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 61 (51%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 225 85 70 30 35 165 80 1200 45 125 965 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1768 1718 1759 1863 1562 1770 3516 1770 3474
Flt Permitted 0.59 1.00 0.65 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1101 1718 1205 1863 1562 1770 3516 1770 3474
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 150% 150% 200% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 245 92 76 49 57 359 87 1304 49 136 1049 120
RTOR Reduction (vph) 0 27 0 0 0 190 0 2 0 0 6 0
Lane Group Flow (vph) 245 141 0 49 57 169 87 1351 0 136 1163 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 31.4 23.2 20.6 17.4 17.4 9.7 58.6 16.0 64.9
Effective Green, g (s) 32.4 23.2 22.6 17.4 17.4 9.7 58.6 16.0 64.9
Actuated g/C Ratio 0.27 0.19 0.19 0.14 0.14 0.08 0.49 0.13 0.54
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 353 332 246 270 226 143 1717 236 1879
v/s Ratio Prot c0.06 0.08 0.01 0.03 0.05 c0.38 c0.08 0.33
v/s Ratio Perm c0.13 0.03 0.11
v/c Ratio 0.69 0.43 0.20 0.21 0.75 0.61 0.79 0.58 0.62
Uniform Delay, d1 38.4 42.5 40.7 45.2 49.2 53.3 25.5 48.8 19.0
Progression Factor 1.00 1.00 0.99 0.99 0.96 1.26 0.31 0.97 0.67
Incremental Delay, d2 5.8 0.9 0.4 0.4 12.7 3.5 2.6 9.1 1.4
Delay (s) 44.2 43.4 40.7 45.0 59.9 70.7 10.6 56.4 14.1
Level of Service D D D D E E B E B
Approach Delay (s) 43.9 56.1 14.3 18.6
Approach LOS D E B B

Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Honoapiilani Highway & Hinau Street 12/28/2011

Timings X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-am HHFDC Rev.syn
Page 12

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 45 65 1460 50 1245
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 78.0 13.0 91.0
Total Split (%) 24.2% 65.0% 10.8% 75.8%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 96 (80%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 45 65 1460 70 50 1245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1553 3515 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1553 3515 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 71 1587 76 54 1353
RTOR Reduction (vph) 0 27 2 0 0 0
Lane Group Flow (vph) 49 44 1661 0 54 1353
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 7.6 18.5 92.5 6.9 103.4
Effective Green, g (s) 7.6 18.5 92.5 6.9 103.4
Actuated g/C Ratio 0.06 0.15 0.77 0.06 0.86
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 112 239 2709 102 3049
v/s Ratio Prot c0.03 c0.47 0.03 c0.38
v/s Ratio Perm 0.03
v/c Ratio 0.44 0.18 0.61 0.53 0.44
Uniform Delay, d1 54.1 44.2 6.0 55.0 1.9
Progression Factor 1.00 1.00 0.25 0.74 1.24
Incremental Delay, d2 2.7 0.4 0.7 3.8 0.4
Delay (s) 56.9 44.6 2.2 44.3 2.7
Level of Service E D A D A
Approach Delay (s) 49.6 2.2 4.3
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 4.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 35 50 60 75 45 760 50 1390 80 570 1255
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 10.0 33.0 33.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 13.0 33.0 33.0 13.0 33.0 33.0 12.0 45.0 45.0 29.0 62.0
Total Split (%) 10.8% 27.5% 27.5% 10.8% 27.5% 27.5% 10.0% 37.5% 37.5% 24.2% 51.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 120
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 50 60 75 45 760 50 1390 80 570 1255 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1770 1516 1484 1770 3539 1562 3433 3526
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1770 1516 1484 1770 3539 1562 3433 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 54 65 82 49 826 54 1511 87 620 1364 27
RTOR Reduction (vph) 0 0 55 0 259 333 0 0 16 0 1 0
Lane Group Flow (vph) 38 54 10 82 178 105 54 1511 71 620 1390 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 4.8 18.2 18.2 6.4 19.8 19.8 6.1 52.5 52.5 23.9 70.3
Effective Green, g (s) 5.8 18.2 18.2 7.4 19.8 19.8 6.1 52.5 52.5 23.9 70.3
Actuated g/C Ratio 0.05 0.15 0.15 0.06 0.17 0.17 0.05 0.44 0.44 0.20 0.59
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 86 283 237 109 250 245 90 1548 683 684 2066
v/s Ratio Prot 0.02 0.03 c0.05 c0.12 0.03 c0.43 c0.18 0.39
v/s Ratio Perm 0.01 0.07 0.05
v/c Ratio 0.44 0.19 0.04 0.75 0.71 0.43 0.60 0.98 0.10 0.91 0.67
Uniform Delay, d1 55.5 44.5 43.5 55.4 47.4 45.0 55.8 33.1 19.9 47.0 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.63 0.47 1.00 1.00
Incremental Delay, d2 3.6 0.3 0.1 25.0 9.2 1.2 5.8 15.8 0.2 15.3 1.8
Delay (s) 59.1 44.8 43.5 80.4 56.6 46.2 70.9 36.6 9.6 62.3 18.8
Level of Service E D D F E D E D A E B
Approach Delay (s) 47.7 53.9 36.3 32.2
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 38.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 420 20 60 490 15 10 5 20 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 457 22 65 799 16 11 5 22 5 5 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 290 280
pX, platoon unblocked 0.85 0.85 0.92 0.92 0.85 0.92 0.92 0.85
vC, conflicting volume 815 478 1037 1439 467 1445 1442 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 422 302 390 826 290 832 829 0
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 94 98 98 96 97 98 99
cM capacity (veh/h) 961 1071 460 261 603 216 260 919

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 13 478 65 533 283 38 11 11
Volume Left 13 0 65 0 0 11 5 0
Volume Right 0 22 0 0 16 22 0 11
cSH 961 1700 1071 1700 1700 472 236 919
Volume to Capacity 0.01 0.28 0.06 0.31 0.17 0.08 0.05 0.01
Queue Length 95th (ft) 1 0 5 0 0 7 4 1
Control Delay (s) 8.8 0.0 8.6 0.0 0.0 13.3 21.0 9.0
Lane LOS A A B C A
Approach Delay (s) 0.2 0.6 13.3 15.0
Approach LOS B B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 30 350 65 525 15 380 125 30 355
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 9.0 26.0 26.0 9.0 26.0
Total Split (s) 68.0 68.0 68.0 68.0 9.0 43.0 43.0 9.0 43.0
Total Split (%) 56.7% 56.7% 56.7% 56.7% 7.5% 35.8% 35.8% 7.5% 35.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode C-Max C-Max C-Max C-Max None None None None None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     81: Mill St Extension/Kuhua Street & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 350 10 65 525 20 15 380 125 30 355 25
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1855 2774 1770 1863 1583 1770 1844
Flt Permitted 0.24 1.00 0.88 0.20 1.00 1.00 0.18 1.00
Satd. Flow (perm) 445 1855 2452 367 1863 1583 329 1844
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor (vph) 100% 100% 100% 100% 150% 100% 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 33 380 11 71 856 22 16 413 136 33 386 27
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 53 0 2 0
Lane Group Flow (vph) 33 390 0 0 948 0 16 413 83 33 411 0
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 71.2 71.2 71.2 35.0 33.4 33.4 36.6 34.2
Effective Green, g (s) 71.2 71.2 71.2 35.0 33.4 33.4 36.6 34.2
Actuated g/C Ratio 0.59 0.59 0.59 0.29 0.28 0.28 0.31 0.29
Clearance Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 1101 1455 126 519 441 129 526
v/s Ratio Prot 0.21 0.00 0.22 c0.01 c0.22
v/s Ratio Perm 0.07 c0.39 0.04 0.05 0.07
v/c Ratio 0.12 0.35 0.65 0.13 0.80 0.19 0.26 0.78
Uniform Delay, d1 10.7 12.6 16.2 32.2 40.1 33.0 31.7 39.5
Progression Factor 0.36 0.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.6 2.3 0.5 8.3 0.2 1.1 7.4
Delay (s) 4.5 4.5 18.5 32.7 48.4 33.2 32.8 46.9
Level of Service A A B C D C C D
Approach Delay (s) 4.5 18.5 44.3 45.8
Approach LOS A B D D

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 25 440 30 525 305 90 80 200
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 9.0 29.0 9.0 29.0
Total Split (s) 23.0 23.0 23.0 23.0 13.0 33.0 9.0 29.0
Total Split (%) 35.4% 35.4% 35.4% 35.4% 20.0% 50.8% 13.8% 44.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max None None Min Min None None

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 4:EBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     82: Kuhua Street & Keawe St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 25 440 150 30 525 40 305 90 40 80 200 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.95 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3404 1770 3502 1770 1778 1770 1817
Flt Permitted 0.37 1.00 0.35 1.00 0.35 1.00 0.67 1.00
Satd. Flow (perm) 684 3404 654 3502 654 1778 1243 1817
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 478 163 33 571 43 332 98 43 87 217 43
RTOR Reduction (vph) 0 42 0 0 7 0 0 30 0 0 13 0
Lane Group Flow (vph) 27 599 0 33 607 0 332 111 0 87 247 0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 26.9 26.9 26.9 26.9 27.9 19.9 18.3 15.1
Effective Green, g (s) 26.9 26.9 26.9 26.9 27.9 19.9 18.3 15.1
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.43 0.31 0.28 0.23
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 1409 271 1449 418 544 376 422
v/s Ratio Prot c0.18 0.17 c0.10 0.06 0.01 0.14
v/s Ratio Perm 0.04 0.05 c0.24 0.05
v/c Ratio 0.10 0.42 0.12 0.42 0.79 0.20 0.23 0.59
Uniform Delay, d1 11.6 13.5 11.8 13.5 14.2 16.7 17.6 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 0.2 0.2 10.0 0.2 0.3 2.1
Delay (s) 12.3 14.5 12.0 13.7 24.2 16.9 18.0 24.2
Level of Service B B B B C B B C
Approach Delay (s) 14.4 13.6 22.0 22.7
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 5 25 75 5 10 30 370 20 5 305 120
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 5 27 82 3 11 33 402 22 5 332 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 832
pX, platoon unblocked 0.82 0.82 0.82 0.82 0.82 0.82
vC, conflicting volume 887 897 397 851 951 413 462 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 753 764 397 708 831 174 462 188
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 87 98 96 69 99 98 97 100
cM capacity (veh/h) 254 264 653 263 242 713 1099 1137

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 33 95 33 424 5 462
Volume Left 33 0 82 33 0 5 0
Volume Right 0 27 11 0 22 0 130
cSH 254 524 283 1099 1700 1137 1700
Volume to Capacity 0.13 0.06 0.34 0.03 0.25 0.00 0.27
Queue Length 95th (ft) 11 5 36 2 0 0 0
Control Delay (s) 21.2 12.3 24.0 8.4 0.0 8.2 0.0
Lane LOS C B C A A
Approach Delay (s) 16.8 24.0 0.6 0.1
Approach LOS C C

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 110 5 45 5 10 15 40 395 40 10 405 15
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 120 5 49 5 11 16 43 429 43 11 440 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 803
pX, platoon unblocked 0.80 0.80 0.80 0.80 0.80 0.80
vC, conflicting volume 1008 1030 448 1052 1016 451 457 473
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 886 913 187 940 896 451 197 473
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 37 97 93 97 95 97 96 99
cM capacity (veh/h) 191 208 685 171 213 608 1102 1089

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 120 54 5 27 43 473 11 457
Volume Left 120 0 5 0 43 0 11 0
Volume Right 0 49 0 16 0 43 0 16
cSH 191 557 171 349 1102 1700 1089 1700
Volume to Capacity 0.63 0.10 0.03 0.08 0.04 0.28 0.01 0.27
Queue Length 95th (ft) 89 8 2 6 3 0 1 0
Control Delay (s) 50.9 12.2 26.7 16.2 8.4 0.0 8.3 0.0
Lane LOS F B D C A A
Approach Delay (s) 38.8 17.9 0.7 0.2
Approach LOS E C

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 55 20 30 85 75 45 295 15 15 370 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 60 22 33 92 82 49 321 16 16 402 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1008 897 429 913 916 329 457 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1008 897 429 913 916 329 457 337
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 92 77 97 83 64 89 96 99
cM capacity (veh/h) 134 264 626 194 257 713 1104 1222

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 92 207 49 337 16 457
Volume Left 11 33 49 0 16 0
Volume Right 22 82 0 16 0 54
cSH 270 322 1104 1700 1222 1700
Volume to Capacity 0.34 0.64 0.04 0.20 0.01 0.27
Queue Length 95th (ft) 37 104 3 0 1 0
Control Delay (s) 25.2 34.3 8.4 0.0 8.0 0.0
Lane LOS D D A A
Approach Delay (s) 25.2 34.3 1.1 0.3
Approach LOS D D

Intersection Summary
Average Delay 8.6
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 5 0 20 300 0 465
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 0 22 326 0 505
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 370 0 505
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 370 0 505
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 98
cM capacity (veh/h) 618 1085 1059

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 5 22 326 505
Volume Left 5 22 0 0
Volume Right 0 0 0 505
cSH 618 1059 1700 1700
Volume to Capacity 0.01 0.02 0.19 0.30
Queue Length 95th (ft) 1 2 0 0
Control Delay (s) 10.9 8.5 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.9 0.5 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR
Lane Configurations
Volume (veh/h) 5 40 15 800 290 0 1040 10 0 0
Sign Control Stop Free Free Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 43 16 870 315 0 1130 11 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 951
pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90
vC, conflicting volume 2038 571 1141 870 1514 2043
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1935 310 942 870 1354 1941
tC, single (s) 6.5 6.9 4.1 4.1 7.5 6.5
tC, 2 stage (s)
tF (s) 4.0 3.3 2.2 2.2 3.5 4.0
p0 queue free % 91 93 98 100 100 100
cM capacity (veh/h) 57 619 654 771 83 57

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2
Volume Total 49 16 435 435 315 754 388
Volume Left 0 16 0 0 0 0 0
Volume Right 43 0 0 0 315 0 11
cSH 296 654 1700 1700 1700 1700 1700
Volume to Capacity 0.17 0.02 0.26 0.26 0.19 0.44 0.23
Queue Length 95th (ft) 15 2 0 0 0 0 0
Control Delay (s) 19.5 10.6 0.0 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 19.5 0.1 0.0
Approach LOS C

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 620 20 15 860 35 20 5 5 5 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 674 22 16 935 38 22 5 5 5 5 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 357 689
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 973 696 1280 1755 348 1397 1747 486
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 826 696 1155 1665 348 1281 1657 305
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 98 82 94 99 95 94 96
cM capacity (veh/h) 746 896 123 84 648 103 85 645

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 33 449 246 16 623 350 27 5 11 27
Volume Left 33 0 0 16 0 0 22 0 5 0
Volume Right 0 0 22 0 0 38 0 5 0 27
cSH 746 1700 1700 896 1700 1700 112 648 93 645
Volume to Capacity 0.04 0.26 0.14 0.02 0.37 0.21 0.24 0.01 0.12 0.04
Queue Length 95th (ft) 3 0 0 1 0 0 22 1 10 3
Control Delay (s) 10.0 0.0 0.0 9.1 0.0 0.0 46.9 10.6 48.8 10.8
Lane LOS B A E B E B
Approach Delay (s) 0.4 0.1 40.9 21.7
Approach LOS E C

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 605 10 5 860 10 35 0 10 10 0 15
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 658 11 5 935 11 38 0 11 11 0 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 619 427
pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90
vC, conflicting volume 946 668 1201 1663 334 1334 1663 473
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 709 668 994 1509 334 1142 1509 182
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 99 78 100 98 92 100 98
cM capacity (veh/h) 794 917 171 104 662 133 104 744

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 22 438 230 5 623 322 38 11 11 16
Volume Left 22 0 0 5 0 0 38 0 11 0
Volume Right 0 0 11 0 0 11 0 11 0 16
cSH 794 1700 1700 917 1700 1700 171 662 133 744
Volume to Capacity 0.03 0.26 0.14 0.01 0.37 0.19 0.22 0.02 0.08 0.02
Queue Length 95th (ft) 2 0 0 0 0 0 21 1 7 2
Control Delay (s) 9.7 0.0 0.0 8.9 0.0 0.0 32.1 10.5 34.4 9.9
Lane LOS A A D B D A
Approach Delay (s) 0.3 0.1 27.3 19.7
Approach LOS D C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 330 230 30 495 100 15
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 359 250 33 538 109 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 247
pX, platoon unblocked 0.91 0.91 0.91
vC, conflicting volume 609 818 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 372 602 37
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 71 98
cM capacity (veh/h) 1077 381 934

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 239 370 33 269 269 109 16
Volume Left 0 0 33 0 0 109 0
Volume Right 0 250 0 0 0 0 16
cSH 1700 1700 1077 1700 1700 381 934
Volume to Capacity 0.14 0.22 0.03 0.16 0.16 0.29 0.02
Queue Length 95th (ft) 0 0 2 0 0 29 1
Control Delay (s) 0.0 0.0 8.4 0.0 0.0 18.2 8.9
Lane LOS A C A
Approach Delay (s) 0.0 0.5 17.0
Approach LOS C

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 20 45 395 10 15 370
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 49 429 11 16 402
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 1161
pX, platoon unblocked
vC, conflicting volume 870 435 440
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 870 435 440
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 92 99
cM capacity (veh/h) 317 621 1120

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 71 440 16 402
Volume Left 22 0 16 0
Volume Right 49 11 0 0
cSH 897 1700 1120 1700
Volume to Capacity 0.08 0.26 0.01 0.24
Queue Length 95th (ft) 6 0 1 0
Control Delay (s) 13.1 0.0 8.3 0.0
Lane LOS B A
Approach Delay (s) 13.1 0.0 0.3
Approach LOS B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 25 5 15 50 5 5 15 380 10 5 365 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 5 16 54 5 5 16 413 11 5 397 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1289
pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90
vC, conflicting volume 875 878 410 878 886 418 424 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 809 812 410 812 821 304 424 310
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 98 97 79 98 99 99 100
cM capacity (veh/h) 260 278 641 255 274 665 1135 1131

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 16 65 16 424 5 424
Volume Left 27 0 54 16 0 5 0
Volume Right 0 16 5 0 11 0 27
cSH 263 641 270 1135 1700 1131 1700
Volume to Capacity 0.12 0.03 0.24 0.01 0.25 0.00 0.25
Queue Length 95th (ft) 10 2 23 1 0 0 0
Control Delay (s) 20.6 10.8 22.5 8.2 0.0 8.2 0.0
Lane LOS C B C A A
Approach Delay (s) 17.3 22.5 0.3 0.1
Approach LOS C C

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 65 10 75 25 105 15 45 5 15 20 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 71 11 82 27 114 16 49 5 16 22 5 27
Pedestrians 50
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 408
pX, platoon unblocked
vC, conflicting volume 130 142 441 428 102 348 460 122
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 130 142 441 428 102 348 460 122
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 98 89 99 98 96 99 97
cM capacity (veh/h) 1455 1380 446 464 914 543 445 929

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 71 92 27 130 49 22 22 33
Volume Left 71 0 27 0 49 0 22 0
Volume Right 0 82 0 16 0 16 0 27
cSH 1455 1700 1380 1700 446 736 543 786
Volume to Capacity 0.05 0.05 0.02 0.08 0.11 0.03 0.04 0.04
Queue Length 95th (ft) 4 0 2 0 9 2 3 3
Control Delay (s) 7.6 0.0 7.7 0.0 14.1 10.0 11.9 9.8
Lane LOS A A B B B A
Approach Delay (s) 3.3 1.3 12.8 10.6
Approach LOS B B

Intersection Summary
Average Delay 5.0
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 10 5 50 0 95 5 355 10 70 380 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 11 5 54 0 103 5 386 11 76 413 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1068 976 416 978 973 391 418 397
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1068 976 416 978 973 391 418 397
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 90 95 99 74 100 84 100 93
cM capacity (veh/h) 159 234 637 208 235 657 1141 1162

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 33 158 5 397 76 418
Volume Left 16 54 5 0 76 0
Volume Right 5 103 0 11 0 5
cSH 207 377 1141 1700 1162 1700
Volume to Capacity 0.16 0.42 0.00 0.23 0.07 0.25
Queue Length 95th (ft) 14 50 0 0 5 0
Control Delay (s) 25.6 21.3 8.2 0.0 8.3 0.0
Lane LOS D C A A
Approach Delay (s) 25.6 21.3 0.1 1.3
Approach LOS D C

Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 70 75 280 25 15 400
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 82 304 27 16 435
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 785 318 332
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 785 318 332
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 79 89 99
cM capacity (veh/h) 356 723 1228

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 158 332 451
Volume Left 76 0 16
Volume Right 82 27 0
cSH 483 1700 1228
Volume to Capacity 0.33 0.20 0.01
Queue Length 95th (ft) 35 0 1
Control Delay (s) 16.0 0.0 0.4
Lane LOS C A
Approach Delay (s) 16.0 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 15 120 60 5 25 30
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 130 65 5 27 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 204
pX, platoon unblocked
vC, conflicting volume 71 231 68
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 71 231 68
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1530 749 995

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 147 71 60
Volume Left 16 0 27
Volume Right 0 5 33
cSH 1530 1700 866
Volume to Capacity 0.01 0.04 0.07
Queue Length 95th (ft) 1 0 6
Control Delay (s) 0.9 0.0 9.5
Lane LOS A A
Approach Delay (s) 0.9 0.0 9.5
Approach LOS A

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15
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Timings
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Lane Group EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 30 370 15 35 95 895 45 1195
Turn Type NA Split NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 29.0 29.0 29.0 9.0 23.0 9.0 23.0
Total Split (s) 16.0 45.0 45.0 45.0 16.0 70.0 9.0 63.0
Total Split (%) 11.4% 32.1% 32.1% 32.1% 11.4% 50.0% 6.4% 45.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 31 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated

Splits and Phases:     1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street



HCM Signalized Intersection Capacity Analysis
1: Honoapiilani Hwy/Honoapiilani Highway & Aholo Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 30 20 370 15 35 95 895 15 45 1195 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.96 1.00 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.99 0.95 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1765 1681 1692 1510 1770 3525 1765 3532
Flt Permitted 0.99 0.95 0.96 1.00 0.12 1.00 0.25 1.00
Satd. Flow (perm) 1765 1681 1692 1510 217 3525 457 3532
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 16 33 22 402 16 38 103 973 16 49 1299 11
RTOR Reduction (vph) 0 12 0 0 0 27 0 1 0 0 0 0
Lane Group Flow (vph) 0 59 0 209 209 11 103 988 0 49 1310 0
Confl. Peds. (#/hr) 20 20 20 20 20
Turn Type Split NA Split NA Perm pm+pt NA pm+pt NA
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.1 23.8 23.8 23.8 93.1 84.9 82.6 79.4
Effective Green, g (s) 8.1 23.8 23.8 23.8 93.1 84.9 82.6 79.4
Actuated g/C Ratio 0.06 0.17 0.17 0.17 0.66 0.61 0.59 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 102 286 288 257 241 2138 300 2003
v/s Ratio Prot c0.03 c0.12 0.12 c0.03 0.28 0.00 c0.37
v/s Ratio Perm 0.01 0.26 0.09
v/c Ratio 0.58 0.73 0.73 0.04 0.43 0.46 0.16 0.65
Uniform Delay, d1 64.3 55.1 55.0 48.6 15.2 15.1 12.7 20.8
Progression Factor 1.00 1.07 1.07 1.32 1.00 1.00 1.02 0.72
Incremental Delay, d2 7.7 8.8 8.4 0.1 1.2 0.7 0.2 1.5
Delay (s) 71.9 67.6 67.1 64.0 16.4 15.8 13.2 16.4
Level of Service E E E E B B B B
Approach Delay (s) 71.9 67.0 15.8 16.3
Approach LOS E E B B

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
2: Honoapiilani Highway & Prison Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 5 5 5 5 10 5 930 30 0 1195 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 5 5 5 5 11 5 1011 33 0 1299 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1268
pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91
vC, conflicting volume 1832 2356 652 1696 2342 522 1304 1043
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1723 2296 652 1574 2281 291 1304 861
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 84 99 91 85 98 99 100
cM capacity (veh/h) 45 35 410 58 36 646 527 710

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 11 22 5 674 370 866 438
Volume Left 0 5 5 0 0 0 0
Volume Right 5 11 0 0 33 0 5
cSH 64 83 527 1700 1700 1700 1700
Volume to Capacity 0.17 0.26 0.01 0.40 0.22 0.51 0.26
Queue Length 95th (ft) 14 24 1 0 0 0 0
Control Delay (s) 72.3 63.4 11.9 0.0 0.0 0.0 0.0
Lane LOS F F B
Approach Delay (s) 72.3 63.4 0.1 0.0
Approach LOS F F

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15



Timings
3: Honoapiilani Highway & Shaw Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 100 85 145 40 100 125 120 785 125 1050
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phase 4 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 20.0 3.0 20.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 7.0 25.0 7.0 25.0
Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0 19.0 89.0 11.0 81.0
Total Split (%) 28.6% 28.6% 28.6% 28.6% 28.6% 28.6% 13.6% 63.6% 7.9% 57.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 13 (9%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     3: Honoapiilani Highway & Shaw Street



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 85 145 40 100 125 120 785 40 125 1050 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.97 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 1583 1837 1583 1770 3514 1770 3508
Flt Permitted 0.60 1.00 0.68 1.00 0.17 1.00 0.28 1.00
Satd. Flow (perm) 1126 1583 1274 1583 323 3514 519 3508
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 92 158 43 109 136 130 853 43 136 1141 71
RTOR Reduction (vph) 0 0 108 0 0 109 0 2 0 0 2 0
Lane Group Flow (vph) 0 201 50 0 152 27 130 894 0 136 1210 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 27.7 27.7 27.7 27.7 99.3 91.7 97.3 90.7
Effective Green, g (s) 27.7 27.7 27.7 27.7 99.3 91.7 97.3 90.7
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.71 0.66 0.69 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 2.0 5.0
Lane Grp Cap (vph) 223 313 252 313 308 2302 420 2273
v/s Ratio Prot c0.02 0.25 0.02 c0.34
v/s Ratio Perm c0.18 0.03 0.12 0.02 0.28 0.21
v/c Ratio 0.90 0.16 0.60 0.09 0.42 0.39 0.32 0.53
Uniform Delay, d1 54.8 46.5 51.1 45.8 9.1 11.2 7.6 13.2
Progression Factor 1.00 1.00 1.04 1.24 2.56 0.87 0.31 0.29
Incremental Delay, d2 34.7 0.2 4.0 0.1 0.3 0.5 0.1 0.7
Delay (s) 89.6 46.7 57.3 56.8 23.6 10.2 2.5 4.6
Level of Service F D E E C B A A
Approach Delay (s) 70.7 57.1 11.9 4.4
Approach LOS E E B A

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Timings
4: Honoapiilani Highway & Dickenson Street 12/28/2011
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 70 30 55 25 810 125 1125
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Detector Phase 8 8 4 4 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 10.0 10.0 29.0 29.0 7.0 23.5 7.0 23.5
Total Split (s) 47.0 47.0 47.0 47.0 13.0 74.0 19.0 80.0
Total Split (%) 33.6% 33.6% 33.6% 33.6% 9.3% 52.9% 13.6% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 98 (70%), Referenced to phase 2:SBT and 6:NBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     4: Honoapiilani Highway & Dickenson Street



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 70 40 30 55 55 25 810 35 125 1125 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.95 1.00 0.99 1.00 0.98
Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1761 1727 1770 3509 1770 3459
Flt Permitted 0.67 0.88 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1202 1528 1770 3509 1770 3459
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 76 43 33 60 60 27 880 38 136 1223 217
RTOR Reduction (vph) 0 6 0 0 19 0 0 2 0 0 7 0
Lane Group Flow (vph) 0 227 0 0 134 0 27 916 0 136 1433 0
Confl. Peds. (#/hr) 8 1 1 8 10
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 8 4 1 6 5 2
Permitted Phases 8 4
Actuated Green, G (s) 29.0 29.0 4.4 83.7 13.3 92.6
Effective Green, g (s) 29.0 29.0 4.4 83.7 13.3 92.6
Actuated g/C Ratio 0.21 0.21 0.03 0.60 0.10 0.66
Clearance Time (s) 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 2.0 2.0 1.5 5.0 1.5 5.0
Lane Grp Cap (vph) 249 317 56 2098 168 2288
v/s Ratio Prot 0.02 0.26 c0.08 c0.41
v/s Ratio Perm c0.19 0.09
v/c Ratio 0.91 0.42 0.48 0.44 0.81 0.63
Uniform Delay, d1 54.2 48.2 66.7 15.3 62.1 13.7
Progression Factor 1.00 0.80 1.00 0.70 1.36 0.22
Incremental Delay, d2 33.6 0.3 2.2 0.6 16.0 0.9
Delay (s) 87.8 38.7 68.9 11.3 100.3 3.8
Level of Service F D E B F A
Approach Delay (s) 87.8 38.7 12.9 12.1
Approach LOS F D B B

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 205 85 140 230 50 840 325 1310
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Detector Phase 7 4 3 8 8 1 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 3.0 15.0 3.0 15.0
Minimum Split (s) 9.0 29.0 9.0 29.0 7.0 30.0 7.0 30.0
Total Split (s) 12.0 30.0 14.0 32.0 14.0 54.0 42.0 82.0
Total Split (%) 8.6% 21.4% 10.0% 22.9% 10.0% 38.6% 30.0% 58.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 103 (74%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     5: Honoapiilani Highway & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 205 55 85 140 230 50 840 25 325 1310 85
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1779 1393 1471 1250 1770 3522 1770 3501
Flt Permitted 0.56 1.00 0.16 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1036 1779 239 1471 1250 1770 3522 1770 3501
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 223 60 92 152 250 54 913 27 353 1424 92
RTOR Reduction (vph) 0 7 0 0 0 44 0 1 0 0 3 0
Lane Group Flow (vph) 114 276 0 92 152 206 54 939 0 353 1513 0
Confl. Peds. (#/hr) 30 30 5 3
Turn Type pm+pt NA pm+pt NA custom Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8 1
Actuated Green, G (s) 30.8 23.8 34.4 25.6 62.3 7.2 56.7 31.7 81.2
Effective Green, g (s) 30.8 23.8 34.4 25.6 62.3 7.2 56.7 31.7 81.2
Actuated g/C Ratio 0.22 0.17 0.25 0.18 0.44 0.05 0.41 0.23 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 2.0 3.0 4.0 2.0 4.5 2.0 4.5
Lane Grp Cap (vph) 265 302 131 269 556 91 1426 401 2031
v/s Ratio Prot 0.02 c0.16 c0.04 0.10 0.03 0.27 c0.20 c0.43
v/s Ratio Perm 0.07 0.13 0.16
v/c Ratio 0.43 0.92 0.70 0.57 0.37 0.59 0.66 0.88 0.74
Uniform Delay, d1 45.8 57.1 44.0 52.1 25.8 65.0 33.8 52.3 21.7
Progression Factor 1.00 1.00 1.32 1.26 0.87 1.04 0.54 1.30 0.29
Incremental Delay, d2 1.1 30.1 15.2 3.2 0.6 6.1 2.2 10.9 1.3
Delay (s) 46.9 87.2 73.4 69.1 23.1 74.0 20.5 78.7 7.7
Level of Service D F E E C E C E A
Approach Delay (s) 75.6 46.6 23.4 21.1
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Volume (vph) 265 170 110 150 195 70 1070 360 1470
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Detector Phase 7 4 3 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 5.0 4.0 5.0 5.0 5.0 15.0 15.0 5.0
Minimum Split (s) 9.0 29.0 9.0 29.0 29.0 9.0 24.0 19.0 24.0
Total Split (s) 20.0 38.0 13.0 31.0 31.0 12.0 53.0 36.0 77.0
Total Split (%) 14.3% 27.1% 9.3% 22.1% 22.1% 8.6% 37.9% 25.7% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max Max C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 95 (68%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated

Splits and Phases:     6: Honoapiilani Highway & Papalua Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 265 170 85 110 150 195 70 1070 90 360 1470 175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1755 1766 1863 1562 1770 3488 1770 3471
Flt Permitted 0.35 1.00 0.33 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 657 1755 617 1863 1562 1770 3488 1770 3471
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 288 185 92 120 163 212 76 1163 98 391 1598 190
RTOR Reduction (vph) 0 14 0 0 0 177 0 4 0 0 6 0
Lane Group Flow (vph) 288 263 0 120 163 35 76 1257 0 391 1782 0
Confl. Peds. (#/hr) 1 8 8 1 10 3
Turn Type pm+pt NA pm+pt NA Perm Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 39.0 26.0 27.0 19.0 19.0 7.7 55.0 32.0 79.3
Effective Green, g (s) 40.0 26.0 29.0 19.0 19.0 7.7 55.0 32.0 79.3
Actuated g/C Ratio 0.29 0.19 0.21 0.14 0.14 0.06 0.39 0.23 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 2.0 6.0 6.0 3.0
Lane Grp Cap (vph) 315 326 202 253 212 97 1370 405 1966
v/s Ratio Prot c0.10 0.15 0.04 0.09 0.04 0.36 c0.22 c0.51
v/s Ratio Perm c0.16 0.09 0.02
v/c Ratio 0.91 0.81 0.59 0.64 0.16 0.78 0.92 0.97 0.91
Uniform Delay, d1 45.2 54.6 47.5 57.3 53.5 65.3 40.3 53.5 27.0
Progression Factor 1.00 1.00 1.02 1.01 1.07 0.93 0.68 0.82 0.86
Incremental Delay, d2 29.5 13.6 4.6 5.5 0.4 26.5 9.7 29.2 5.3
Delay (s) 74.7 68.2 52.9 63.7 57.8 87.1 37.1 73.2 28.6
Level of Service E E D E E F D E C
Approach Delay (s) 71.5 58.6 40.0 36.6
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 44.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Timings
7: Honoapiilani Highway & Hinau Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
Page 12

Lane Group WBL WBR NBT SBL SBT
Lane Configurations
Volume (vph) 130 125 1545 135 1970
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Detector Phase 8 8 1 2 1 6
Switch Phase
Minimum Initial (s) 7.0 15.0 4.0 15.0
Minimum Split (s) 29.0 23.0 9.0 20.0
Total Split (s) 29.0 89.0 22.0 111.0
Total Split (%) 20.7% 63.6% 15.7% 79.3%
Yellow Time (s) 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 117 (84%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated

Splits and Phases:     7: Honoapiilani Highway & Hinau Street
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 130 125 1545 110 135 1970
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1551 3504 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1551 3504 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 136 1679 120 147 2141
RTOR Reduction (vph) 0 18 3 0 0 0
Lane Group Flow (vph) 141 118 1796 0 147 2141
Confl. Peds. (#/hr) 5
Turn Type NA custom NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 1
Actuated Green, G (s) 16.4 36.0 95.0 15.6 114.6
Effective Green, g (s) 16.4 36.0 95.0 15.6 114.6
Actuated g/C Ratio 0.12 0.26 0.68 0.11 0.82
Clearance Time (s) 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 207 399 2378 197 2897
v/s Ratio Prot c0.08 0.51 0.08 c0.60
v/s Ratio Perm 0.08
v/c Ratio 0.68 0.30 0.76 0.75 0.74
Uniform Delay, d1 59.3 41.8 14.8 60.3 5.8
Progression Factor 1.00 1.00 0.31 0.81 1.60
Incremental Delay, d2 8.9 0.4 1.3 1.4 0.2
Delay (s) 68.2 42.2 5.9 50.5 9.5
Level of Service E D A D A
Approach Delay (s) 55.4 5.9 12.1
Approach LOS E A B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 80 95 95 160 55 890 100 1495 135 750 1920
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Detector Phase 7 4 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 15.0 15.0 3.0 15.0
Minimum Split (s) 10.0 33.0 33.0 10.0 33.0 33.0 7.0 29.0 29.0 7.0 29.0
Total Split (s) 21.0 33.0 33.0 21.0 33.0 33.0 9.0 59.0 59.0 27.0 77.0
Total Split (%) 15.0% 23.6% 23.6% 15.0% 23.6% 23.6% 6.4% 42.1% 42.1% 19.3% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection
Natural Cycle: 150
Control Type: Actuated-Coordinated

Splits and Phases:     8: Honoapiilani Highway & Keawe Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 95 95 160 55 890 100 1495 135 750 1920 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 0.99 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1863 1562 1770 1517 1484 1770 3539 1562 3433 3517
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1863 1562 1770 1517 1484 1770 3539 1562 3433 3517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 103 103 174 60 967 109 1625 147 815 2087 71
RTOR Reduction (vph) 0 0 69 0 194 250 0 0 25 0 2 0
Lane Group Flow (vph) 87 103 34 174 320 263 109 1625 122 815 2156 0
Confl. Peds. (#/hr) 1 1 1 1 1 7
Turn Type Prot NA Perm Prot NA Perm Prot NA Perm Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2
Actuated Green, G (s) 12.0 24.6 24.6 15.5 28.1 28.1 5.0 57.9 57.9 23.0 75.9
Effective Green, g (s) 13.0 24.6 24.6 16.5 28.1 28.1 5.0 57.9 57.9 23.0 75.9
Actuated g/C Ratio 0.09 0.18 0.18 0.12 0.20 0.20 0.04 0.41 0.41 0.16 0.54
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0
Lane Grp Cap (vph) 164 327 274 209 304 298 63 1464 646 564 1907
v/s Ratio Prot 0.05 0.06 c0.10 c0.21 0.06 0.46 c0.24 c0.61
v/s Ratio Perm 0.02 0.18 0.08
v/c Ratio 0.53 0.31 0.12 0.83 1.05 0.88 1.73 1.11 0.19 1.45 1.13
Uniform Delay, d1 60.6 50.3 48.6 60.4 56.0 54.3 67.5 41.0 26.1 58.5 32.0
Progression Factor 1.00 1.00 1.00 1.03 0.94 0.98 1.11 0.70 0.68 1.00 1.00
Incremental Delay, d2 3.3 0.6 0.2 21.8 63.3 23.0 370.9 57.1 0.5 210.1 66.1
Delay (s) 63.9 50.9 48.8 84.3 116.2 76.0 445.7 85.7 18.2 268.6 98.1
Level of Service E D D F F E F F B F F
Approach Delay (s) 54.0 94.4 101.3 144.9
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 118.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 103.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
80: Lahainaluna Road & Mill St 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 35 460 20 40 355 35 20 5 15 20 5 95
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 38 500 22 43 386 38 22 5 16 22 5 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 290 280
pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88
vC, conflicting volume 424 522 973 1098 511 1087 1090 212
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 424 393 903 1045 381 1033 1036 212
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 96 87 97 97 85 97 87
cM capacity (veh/h) 1132 1027 165 186 545 148 188 793

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 38 522 43 257 167 43 27 103
Volume Left 38 0 43 0 0 22 22 0
Volume Right 0 22 0 0 38 16 0 103
cSH 1132 1700 1027 1700 1700 227 154 793
Volume to Capacity 0.03 0.31 0.04 0.15 0.10 0.19 0.18 0.13
Queue Length 95th (ft) 3 0 3 0 0 17 15 11
Control Delay (s) 8.3 0.0 8.7 0.0 0.0 24.5 33.2 10.2
Lane LOS A A C D B
Approach Delay (s) 0.6 0.8 24.5 15.0
Approach LOS C C

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 65 405 50 310 40 540 105 95 480
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Detector Phase 2 2 6 6 3 8 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 9.0 26.0 26.0 9.0 26.0
Total Split (s) 62.0 62.0 62.0 62.0 9.0 66.0 66.0 12.0 69.0
Total Split (%) 44.3% 44.3% 44.3% 44.3% 6.4% 47.1% 47.1% 8.6% 49.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max None None None None None

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 140
Offset: 58 (41%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     81: Mill St Extension/Kuhua Street & Lahainaluna Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 65 405 80 50 310 45 40 540 105 95 480 35
Ideal Flow (vphpl) 1900 1900 1900 1500 1500 1500 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.98 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1817 2731 1770 1863 1583 1770 1844
Flt Permitted 0.45 1.00 0.74 0.20 1.00 1.00 0.12 1.00
Satd. Flow (perm) 831 1817 2026 372 1863 1583 218 1844
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 71 440 87 54 337 49 43 587 114 103 522 38
RTOR Reduction (vph) 0 5 0 0 6 0 0 0 28 0 2 0
Lane Group Flow (vph) 71 522 0 0 434 0 43 587 86 103 558 0
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 66.9 66.9 66.9 56.3 53.1 53.1 63.9 56.9
Effective Green, g (s) 66.9 66.9 66.9 56.3 53.1 53.1 63.9 56.9
Actuated g/C Ratio 0.48 0.48 0.48 0.40 0.38 0.38 0.46 0.41
Clearance Time (s) 4.0 4.0 4.0 5.0 4.0 4.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 397 868 968 182 707 600 177 749
v/s Ratio Prot c0.29 0.01 c0.32 c0.03 c0.30
v/s Ratio Perm 0.09 0.21 0.09 0.05 0.24
v/c Ratio 0.18 0.60 0.45 0.24 0.83 0.14 0.58 0.75
Uniform Delay, d1 20.9 26.8 24.3 29.0 39.4 28.5 29.1 35.4
Progression Factor 0.30 0.26 1.00 1.00 1.00 1.00 0.98 1.06
Incremental Delay, d2 0.7 2.3 1.5 0.7 8.2 0.1 4.7 4.0
Delay (s) 6.9 9.2 25.8 29.6 47.6 28.6 33.1 41.3
Level of Service A A C C D C C D
Approach Delay (s) 8.9 25.8 43.6 40.0
Approach LOS A C D D

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 40 405 60 555 420 195 55 135
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.0 23.0 23.0 23.0 9.0 29.0 9.0 29.0
Total Split (s) 24.0 24.0 24.0 24.0 17.0 29.0 17.0 29.0
Total Split (%) 34.3% 34.3% 34.3% 34.3% 24.3% 41.4% 24.3% 41.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max C-Max Min Min None None

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 5 (7%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     82: Kuhua Street & Keawe St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 405 325 60 555 80 420 195 25 55 135 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.98 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3303 1770 3472 1770 1831 1770 1819
Flt Permitted 0.32 1.00 0.27 1.00 0.44 1.00 0.61 1.00
Satd. Flow (perm) 596 3303 495 3472 812 1831 1136 1819
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 440 353 65 603 87 457 212 27 60 147 27
RTOR Reduction (vph) 0 164 0 0 13 0 0 7 0 0 11 0
Lane Group Flow (vph) 43 629 0 65 677 0 457 232 0 60 163 0
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 29.5 29.5 29.5 29.5 30.5 20.9 18.1 13.5
Effective Green, g (s) 29.5 29.5 29.5 29.5 30.5 20.9 18.1 13.5
Actuated g/C Ratio 0.42 0.42 0.42 0.42 0.44 0.30 0.26 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 251 1392 209 1463 518 547 335 351
v/s Ratio Prot 0.19 c0.20 c0.15 0.13 0.01 0.09
v/s Ratio Perm 0.07 0.13 c0.23 0.03
v/c Ratio 0.17 0.45 0.31 0.46 0.88 0.42 0.18 0.46
Uniform Delay, d1 12.6 14.5 13.5 14.6 16.2 19.7 19.9 25.0
Progression Factor 0.44 0.66 1.00 1.00 1.16 0.78 1.00 1.00
Incremental Delay, d2 0.1 0.1 3.8 1.1 15.0 0.5 0.3 1.0
Delay (s) 5.7 9.6 17.3 15.6 33.9 15.9 20.2 26.0
Level of Service A A B B C B C C
Approach Delay (s) 9.4 15.8 27.7 24.5
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 5 95 30 5 5 95 520 20 5 480 45
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 98 5 103 33 5 5 103 565 22 5 522 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 832
pX, platoon unblocked 0.74 0.74 0.74 0.74 0.74 0.74
vC, conflicting volume 1337 1351 546 1421 1364 576 571 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1280 1298 546 1394 1317 253 571 267
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 95 81 48 95 99 90 99
cM capacity (veh/h) 92 107 537 63 104 582 1002 960

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 98 109 43 103 587 5 571
Volume Left 98 0 33 103 0 5 0
Volume Right 0 103 5 0 22 0 49
cSH 92 447 75 1002 1700 960 1700
Volume to Capacity 1.06 0.24 0.58 0.10 0.35 0.01 0.34
Queue Length 95th (ft) 160 24 63 9 0 0 0
Control Delay (s) 194.7 15.6 105.2 9.0 0.0 8.8 0.0
Lane LOS F C F A A
Approach Delay (s) 100.5 105.2 1.3 0.1
Approach LOS F F

Intersection Summary
Average Delay 17.3
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 110 5 120 5 5 20 25 545 40 55 500 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 120 5 130 5 5 22 27 592 43 60 543 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 803
pX, platoon unblocked 0.75 0.75 0.75 0.75 0.75 0.75
vC, conflicting volume 1361 1380 571 1465 1386 614 598 636
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1316 1341 265 1453 1348 614 301 636
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 95 78 90 95 96 97 94
cM capacity (veh/h) 87 104 582 57 103 492 948 948

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 120 136 5 27 27 636 60 598
Volume Left 120 0 5 0 27 0 60 0
Volume Right 0 130 0 22 0 43 0 54
cSH 87 492 57 281 948 1700 948 1700
Volume to Capacity 1.38 0.28 0.10 0.10 0.03 0.37 0.06 0.35
Queue Length 95th (ft) 227 28 8 8 2 0 5 0
Control Delay (s) 313.9 15.1 75.3 19.2 8.9 0.0 9.1 0.0
Lane LOS F C F C A A
Approach Delay (s) 154.9 28.6 0.4 0.8
Approach LOS F D

Intersection Summary
Average Delay 25.7
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 100 15 25 70 75 25 435 25 55 360 55
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 109 16 27 76 82 27 473 27 60 391 60
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1188 1095 421 1122 1111 486 451 500
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1188 1095 421 1122 1111 486 451 500
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 77 45 97 71 60 86 98 94
cM capacity (veh/h) 93 197 632 95 192 581 1109 1064

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 147 185 27 500 60 451
Volume Left 22 27 27 0 60 0
Volume Right 16 82 0 27 0 60
cSH 180 225 1109 1700 1064 1700
Volume to Capacity 0.81 0.82 0.02 0.29 0.06 0.27
Queue Length 95th (ft) 140 155 2 0 4 0
Control Delay (s) 78.1 67.8 8.3 0.0 8.6 0.0
Lane LOS F F A A
Approach Delay (s) 78.1 67.8 0.4 1.0
Approach LOS F F

Intersection Summary
Average Delay 18.1
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 10 0 15 490 0 390
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 0 16 533 0 424
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 565 0 424
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 565 0 424
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 100 99
cM capacity (veh/h) 479 1085 1135

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 11 16 533 424
Volume Left 11 16 0 0
Volume Right 0 0 0 424
cSH 479 1135 1700 1700
Volume to Capacity 0.02 0.01 0.31 0.25
Queue Length 95th (ft) 2 1 0 0
Control Delay (s) 12.7 8.2 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.7 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR
Lane Configurations
Volume (veh/h) 5 85 20 910 455 0 1560 25 0 0
Sign Control Stop Free Free Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 92 22 989 495 0 1696 27 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 951
pX, platoon unblocked 0.73 0.73 0.73 0.73 0.73
vC, conflicting volume 2742 861 1723 989 1976 2755
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2647 75 1253 989 1599 2665
tC, single (s) 6.5 6.9 4.1 4.1 7.5 6.5
tC, 2 stage (s)
tF (s) 4.0 3.3 2.2 2.2 3.5 4.0
p0 queue free % 66 87 95 100 100 100
cM capacity (veh/h) 16 710 403 695 32 15

Direction, Lane # EB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2
Volume Total 98 22 495 495 495 1130 592
Volume Left 0 22 0 0 0 0 0
Volume Right 92 0 0 0 495 0 27
cSH 206 403 1700 1700 1700 1700 1700
Volume to Capacity 0.47 0.05 0.29 0.29 0.29 0.66 0.35
Queue Length 95th (ft) 58 4 0 0 0 0 0
Control Delay (s) 37.4 14.4 0.0 0.0 0.0 0.0 0.0
Lane LOS E B
Approach Delay (s) 37.4 0.2 0.0
Approach LOS E

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 95 785 65 50 905 110 100 15 20 20 20 140
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 103 853 71 54 984 120 109 16 22 22 22 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 357 687
pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93
vC, conflicting volume 1103 924 1859 2307 462 1815 2283 552
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 965 924 1775 2257 462 1729 2230 373
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 84 93 0 45 96 11 29 74
cM capacity (veh/h) 661 735 13 30 547 24 31 582

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 103 569 355 54 656 447 125 22 43 152
Volume Left 103 0 0 54 0 0 109 0 22 0
Volume Right 0 0 71 0 0 120 0 22 0 152
cSH 661 1700 1700 735 1700 1700 14 547 27 582
Volume to Capacity 0.16 0.33 0.21 0.07 0.39 0.26 8.80 0.04 1.60 0.26
Queue Length 95th (ft) 14 0 0 6 0 0 Err 3 130 26
Control Delay (s) 11.5 0.0 0.0 10.3 0.0 0.0 Err 11.9 608.9 13.4
Lane LOS B B F B F B
Approach Delay (s) 1.2 0.5 8519.4 145.7
Approach LOS F F

Intersection Summary
Average Delay 506.6
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
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 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 55 735 35 10 975 20 25 5 5 30 0 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 60 799 38 11 1060 22 27 5 5 33 0 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 619 425
pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88
vC, conflicting volume 1082 837 1565 2041 418 1620 2049 541
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 830 837 1377 1915 418 1439 1924 219
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 92 99 64 90 99 53 100 89
cM capacity (veh/h) 705 793 76 53 583 70 53 695

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1 SB 2
Volume Total 60 533 304 11 707 375 33 5 33 76
Volume Left 60 0 0 11 0 0 27 0 33 0
Volume Right 0 0 38 0 0 22 0 5 0 76
cSH 705 1700 1700 793 1700 1700 71 583 70 695
Volume to Capacity 0.08 0.31 0.18 0.01 0.42 0.22 0.46 0.01 0.47 0.11
Queue Length 95th (ft) 7 0 0 1 0 0 46 1 47 9
Control Delay (s) 10.6 0.0 0.0 9.6 0.0 0.0 93.4 11.2 94.9 10.8
Lane LOS B A F B F B
Approach Delay (s) 0.7 0.1 81.6 36.1
Approach LOS F E

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
90: Business Park & Keawe St 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 350 135 15 495 200 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 380 147 16 538 217 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 247
pX, platoon unblocked
vC, conflicting volume 527 755 264
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 527 755 264
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 36 96
cM capacity (veh/h) 1036 339 735

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 254 274 16 269 269 217 27
Volume Left 0 0 16 0 0 217 0
Volume Right 0 147 0 0 0 0 27
cSH 1700 1700 1036 1700 1700 339 735
Volume to Capacity 0.15 0.16 0.02 0.16 0.16 0.64 0.04
Queue Length 95th (ft) 0 0 1 0 0 105 3
Control Delay (s) 0.0 0.0 8.5 0.0 0.0 32.8 10.1
Lane LOS A D B
Approach Delay (s) 0.0 0.3 30.3
Approach LOS D

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
91: Kuhua Street & Kahoma 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 15 25 610 20 45 475
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 27 663 22 49 516
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 1179
pX, platoon unblocked
vC, conflicting volume 1288 674 685
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1288 674 685
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 94 95
cM capacity (veh/h) 171 455 909

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 43 685 49 516
Volume Left 16 0 49 0
Volume Right 27 22 0 0
cSH 456 1700 909 1700
Volume to Capacity 0.10 0.40 0.05 0.30
Queue Length 95th (ft) 8 0 4 0
Control Delay (s) 19.0 0.0 9.2 0.0
Lane LOS C A
Approach Delay (s) 19.0 0.0 0.8
Approach LOS C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
92: Kuhua Street & KLMC 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 95 5 95 15 5 5 40 540 35 5 410 75
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 103 5 103 16 5 5 43 587 38 5 446 82
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1281
pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81
vC, conflicting volume 1179 1209 486 1255 1231 606 527 625
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1106 1142 486 1199 1169 400 527 424
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 27 96 82 84 96 99 96 99
cM capacity (veh/h) 142 155 581 102 150 528 1040 923

Direction, Lane # EB 1 EB 2 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 109 103 27 43 625 5 527
Volume Left 103 0 16 43 0 5 0
Volume Right 0 103 5 0 38 0 82
cSH 142 581 131 1040 1700 923 1700
Volume to Capacity 0.76 0.18 0.21 0.04 0.37 0.01 0.31
Queue Length 95th (ft) 115 16 19 3 0 0 0
Control Delay (s) 84.4 12.5 39.4 8.6 0.0 8.9 0.0
Lane LOS F B E A A
Approach Delay (s) 49.4 39.4 0.6 0.1
Approach LOS E E

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
93: Safeway/KLMC & Papalua Street/Aki Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 215 20 250 75 15 40 190 5 75 40 5 150
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 234 22 272 82 16 43 207 5 82 43 5 163
Pedestrians 50
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 408
pX, platoon unblocked
vC, conflicting volume 60 343 1020 898 208 774 1012 38
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 60 343 1020 898 208 774 1012 38
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 85 93 0 97 90 81 97 84
cM capacity (veh/h) 1544 1165 138 211 798 226 181 1034

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 234 293 82 60 207 87 43 168
Volume Left 234 0 82 0 207 0 43 0
Volume Right 0 272 0 43 0 82 0 163
cSH 1544 1700 1165 1700 138 680 226 897
Volume to Capacity 0.15 0.17 0.07 0.04 1.50 0.13 0.19 0.19
Queue Length 95th (ft) 13 0 6 0 352 11 17 17
Control Delay (s) 7.7 0.0 8.3 0.0 316.9 11.1 24.7 9.9
Lane LOS A A F B C A
Approach Delay (s) 3.4 4.8 226.3 13.0
Approach LOS F B

Intersection Summary
Average Delay 61.0
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
94: Mill St Extension & Prison Street 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 25 5 30 0 80 5 505 20 190 435 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 27 5 33 0 87 5 549 22 207 473 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1535 1470 476 1476 1462 560 478 571
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1535 1470 476 1476 1462 560 478 571
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 84 73 99 53 100 84 99 79
cM capacity (veh/h) 66 100 589 69 102 528 1084 1002

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 11 33 33 87 5 571 207 478
Volume Left 11 0 33 0 5 0 207 0
Volume Right 0 5 0 87 0 22 0 5
cSH 66 117 69 528 1084 1700 1002 1700
Volume to Capacity 0.16 0.28 0.47 0.16 0.01 0.34 0.21 0.28
Queue Length 95th (ft) 14 26 47 15 0 0 19 0
Control Delay (s) 69.5 47.4 96.8 13.2 8.3 0.0 9.5 0.0
Lane LOS F E F B A A
Approach Delay (s) 53.0 36.0 0.1 2.9
Approach LOS F E

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
96: Mill St Extension 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 40 70 420 70 45 355
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 76 457 76 49 386
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 978 495 533
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 978 495 533
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 84 87 95
cM capacity (veh/h) 265 575 1035

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 120 533 435
Volume Left 43 0 49
Volume Right 76 76 0
cSH 403 1700 1035
Volume to Capacity 0.30 0.31 0.05
Queue Length 95th (ft) 31 0 4
Control Delay (s) 17.7 0.0 1.4
Lane LOS C A
Approach Delay (s) 17.7 0.0 1.4
Approach LOS C

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
100: Dickenson St 12/28/2011

 5:00 pm  Baseline X:\2008\08-013\Synchro\AHOLO Road Alt\Alt 2 2020-pm HHFDC Rev.syn
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 15 185 75 5 20 20
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 201 82 5 22 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 204
pX, platoon unblocked
vC, conflicting volume 87 318 84
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 87 318 84
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 98
cM capacity (veh/h) 1509 668 975

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 217 87 43
Volume Left 16 0 22
Volume Right 0 5 22
cSH 1509 1700 793
Volume to Capacity 0.01 0.05 0.05
Queue Length 95th (ft) 1 0 4
Control Delay (s) 0.6 0.0 9.8
Lane LOS A A
Approach Delay (s) 0.6 0.0 9.8
Approach LOS A

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15
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