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FINAL 
TRAFFIC IMPACT ASSESSMENT REPORT 

HONUAULA 
Wailea, Maui, Hawaii 

 
 
I. INTRODUCTION 

This report documents the findings of a traffic study conducted by Austin, 

Tsutsumi & Associates, Inc. (ATA) to evaluate the potential traffic impacts resulting from 

the proposed development of Honuaula (formally known as Wailea 670) in Wailea.  

Honuaula will be comprised of mixed uses, residential areas, neighborhood commercial 

areas, parks, bikeways, walkways and with an 18-hole golf course. 

A. Location 

Honuaula is situated on approximately 670 acres of land southeast of the  

Wailea Resort on Maui, which is more specifically identified as 

TMK: (2) 2-1-008:056 and 071.  Neighboring communities include Maui 

Meadows to the north, Makena Resort to the southwest, and Wailea Resort to 

the west.  Access to Honuaula is provided via the Piilani Highway/Wailea Ike 

Drive intersection to the north and via Kaukahi Drive to the west.  Figure 1 shows 

the location of Honuaula. 

B. Project Description 

The original plan for Honuaula included more than 2,000 new single-

family and multi-family residential units, two (2) 18-hole golf courses and a large 

commercial district.  Honuaula has since been scaled down and modified.  

Honuaula currently proposes 1,150 new single-family and multi-family residential 

units (including 450 workforce affordable homes in compliance with Chapter 2.96 
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of the Maui County Code), an 18-hole private homeowner golf course and up to 

100,000 square feet of commercial and office space.  

For the purpose of this study, it is assumed that Honuaula will be 

constructed in three (3) phases as shown in Table 1.  With Phase I of the Project, 

anticipated completion in Year 2016, the east leg of the Piilani Highway/Wailea 

Ike Drive intersection (forming a “tee”-intersection, with Piilani Highway being the 

stem of the tee) will be constructed and Kaukahi Street will be extended into the 

Project.  Since Kaukahi Street is a private street, it is planned to be gated within 

the Project site to address the concerns of current owners along Kaukahi Street.  

With Phase II of the Project, anticipated completion in Year 2018, Piilani Highway 

will be extended beyond Kaukahi Street, forming the south leg of the Piilani 

Highway/Wailea Ike Drive intersection.  Figure 2 shows the conceptual site plan 

for the Honuaula land uses. 

C. Study Methodology 

This study will address the following: 

1. Existing traffic operating conditions at key intersections within the study 

area. 

2. Traffic Projections for Base Year 2016, 2018, and 2022 (without the 

project) including traffic generated by an annual defacto growth rate, 

consistent with the Maui Travel Demand Forecasting Model, and other 

known developments in the vicinity of the Project.  These other known 

developments in consideration are projects that are currently under 

construction as well as known new/future developments that are expected 

to affect traffic demand and operations within the study area. 

3. Identification of potential traffic conditions for the Base Year 2016, 2018, 

and 2022. 

4. Trip generation and traffic conditions for the proposed Project. 

5. Determination of the impact of Project-generated traffic. 

6. Recommendations for roadway improvements or other mitigative 

measures, as appropriate, to reduce or eliminate the adverse impacts 

resulting from traffic generated by the Project. 





Land Use Units Quantity

Year 2016
VMX (Office Building) SF GFA 26,000
VMX (Commercial) SF GFA 74,000
MF Affordable DU 75
MF Market Rate DU 158
MF Townhouse DU 40
SF Lots DU 127

Year 2018
MF Affordable DU 200
MF Market Rate DU 30
MF Townhouse DU 60
SF Lots DU 110

Year 2022
MF Affordable DU 175
MF Market Rate DU 12
SF Lots DU 163

TOTAL VMX (SF GFA) 100,000
TOTAL RESIDENTIAL (DU) 1150

DU = Dwelling Units
SF = Single-Family
MF = Multi-Family
VMX = Village Mixed Use
SF GFA = Square Feet of Gross Floor Area

Table 1
Proposed Development for Honua'ula
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II. EXISTING CONDITIONS 

A. Roadway System 

The following are brief descriptions of the existing roadway network in the 

vicinity of the Project: 

Piilani Highway - is generally a four-lane, undivided, north/south State arterial 

highway providing access to Kihei and Wailea from areas north of Kihei.  Piilani 

Highway narrows to a two-lane highway at its intersection with Kilohana 

Drive/Mapu Place until its terminus at Wailea Ike Drive.  Piilani Highway begins 

at its intersection with South/North Kihei Road and ends at its intersection with 

Wailea Ike Drive, with provisions to extend the highway further south.  Left-turn 

storage lanes are generally provided at major intersections on Piilani Highway.  

The posted speed limit on Piilani Highway is generally 40 miles per hour (mph).  

The speed limit on Piilani Highway is 45 mph in the northbound direction from 

Wailea Ike Drive to Kilohana Drive; the southbound speed limit on this segment 

decreases from 45 mph to 25 mph as it approaches Wailea Ike Drive.   

South Kihei Road - is an undivided, north/south County collector roadway that is 

generally parallel to Piilani Highway.  South Kihei Road is a two-lane roadway in 

the vicinity of the study area.  South Kihei Road provides local access to 

shopping centers and visitor accommodations along the Kihei coastline.  The 

posted speed limit on South Kihei Road is generally 20 mph in the study area.   

Kilohana Drive - is a two-lane, undivided, east/west roadway that connects South 

Kihei Road with Piilani Highway, intersecting Piilani Highway across Mapu Place, 

which provides the north access to Maui Meadows residential subdivision.  The 

posted speed limit on Kilohana Drive is 25 mph. 

Mapu Place – is a two-lane, undivided, east/west roadway that provides one (1) 

of two (2) access points from Piilani Highway, to Maui Meadows residential 

subdivision.  The posted speed limit on Mapu Place is 25 mph. 

Wailea Alanui Drive - is a four-lane, divided, north/south collector roadway 

between Kaukahi Street to the south and Okolani Drive to the north.  North of 

Okolani Drive, Wailea Alanui Drive narrows to a two-lane, undivided, north/south 

County collector road to its intersection with Kilohana Drive.  South of its 
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intersection with Kaukahi Street, Wailea Alanui Drive becomes Makena Alanui 

Road.  The segment of Wailea Alanui Drive between Wailea Ike Drive and Kaukahi 

Street has a rolling profile and a meandering alignment.  The segment of Wailea 

Alanui Drive north of Wailea Ike Drive has a less pronounced rolling profile and 

meandering alignment.  The posted speed limit on Wailea Alanui Drive is 30 mph.   

Okolani Drive - is a four-lane, divided, east/west roadway between South Kihei 

Road and Wailea Alanui Drive.  Okolani Drive narrows to a two-lane undivided 

roadway east of Wailea Alanui Drive to its intersection with Piilani Highway directly 

across of Mikioi Place.  The posted speed limit on Okolani Drive is 30 mph. 

Mikioi Place – is a two-lane, undivided, east/west roadway that provides the 

southern access point from Piilani Highway, across Okolani Drive, to the Maui 

Meadows residential subdivision.  The posted speed limit on Mikioi Place is 25 mph. 

Wailea Ike Drive - is a four-lane, divided, east/west County collector roadway that 

narrows to a two-lane roadway just before its connection to Piilani Highway.  Wailea 

Ike Drive is the main entrance to the Wailea Resort and connects Piilani Highway 

with Wailea Alanui Drive.  Its vertical alignment is a relatively steep grade with a 

posted speed limit of 30 mph.  Wailea Ike Drive, from its intersection with Wailea 

Ekolu Place to Wailea Alanui Drive, has a major drainage channel in its median 

area. 

Kalai Waa Street - is a two-lane, undivided, north/south roadway between 

Kaukahi Street and Wailea Ike Drive.  Stop signs are provided at its terminus with 

Wailea Ike Drive and at its terminus at Kaukauhi Street. 

Kaukahi Street – is a two-lane, undivided, east/west roadway between Wailea 

Alanui Drive/Makena Alanui Road and Kalai Waa Street.  Kaukahi Street 

intersects Wailea Alanui Drive/Makena Alanui Road on the west end and 

terminates at the Wailea Resort property line on the east end.  The Project 

proposes to extend Kaukahi Street to intersect with the extended Piilani Highway.  

However, because Kaukahi Street is a private road, the extension of Kaukahi 

Street into the Project is planned to be a gated access to address the concerns 

of current owners along Kaukahi Street. 

Figure 3 shows the existing roadway system and lane configuration at the 

study intersections. 
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B. Existing Traffic Volumes 

Based on the proximity to the project site, the following intersections are 

studied: 

• Piilani Highway/Kilohana Drive/Mapu Place (Signalized)  

• Piilani Highway/Okolani Drive/Mikioi Place (Unsignalized)  

• Wailea Ike Drive/Kalai Waa Street (Unsignalized) 

• Wailea Alanui Drive/Wailea Ike Drive (Signalized) 

• Wailea Alanui Drive/Okolani Drive/South Kihei Road (Unsignalized) 

• South Kihei Road/Kilohana Drive (Unsignalized) 

• Wailea Alanui Drive/Grand Wailea Resort (Signalized) 

• Wailea Alanui Drive/Kaukahi Street (Unsignalized) 

The AM and PM Peak hour turning movement data utilized in this report 

were collected on Tuesday June 24, 2008 and Wednesday June 25, 2008.  

Based on traffic count data, the peak hours of traffic were determined to be from 

7:00 AM to 8:00 AM and 4:00 PM to 5:00 PM on the weekdays.  The traffic count 

data is provided in Appendix A.  

Traffic count data was taken when public schools were in summer break 

session for the following reasons: 

• Wailea is a resort community and caters to visitor traffic which is 

highest during the summer months. 

• The nearest school to Wailea is located more than a mile north of 

the Piilani Highway/Kilohana Drive intersection. 

• Existing peak hour volumes entering and exiting the Maui 

Meadows Subdivision (Piilani Highway/Kilohana Drive/Mapu Place 

and Piilani Highway/Okolani Drive/Mikioi Place intersections) 

during the AM peak hour of traffic were similar to the existing 

volumes obtained from the Traffic Impact Analysis Report for 

Wailea Resort 2005 Update (count data taken in October 2004).  

This comparison shows that for Maui Meadows, a local residential 
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subdivision with no recent expansion, traffic volumes are similar 

during the summer break session than the school session.  The 

PM peak hour of traffic occurred after school hours. 

C. Existing Traffic Conditions Analysis and Observations 

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 intersections are provided in 

Appendix B. 

Methodology 

Analysis for the study intersections were performed using the traffic 

analysis software Synchro, which is able to prepare Highway Capacity Manual 

(HCM) reports.  The reports contain quantitative delay results, as based on 

intersection lane geometry, signal timing, and hourly traffic volume. In addition, 

Synchro is able to estimate the queue lengths at the study intersections. 

Field Observations 

The general paths vehicles utilize when traveling between areas north of 

Wailea and south in Makena are Piilani Highway, Wailea Ike Drive, and Wailea 

Alanui Drive.  Therefore, at the Wailea Alanui Drive/Wailea Ike Drive intersection, 

the turning movement volumes are the higher volumes. 

During the AM peak hour of traffic, queuing was observed on the 

northbound through movement at the Piilani Highway/Kilohana Drive/Mapu Place 

intersection, however, all vehicles were able to clear the intersection within 

one (1) signal cycle length.  During the PM peak hour of traffic, the northbound 

and southbound through movement volumes were noticeably higher than the AM 

Peak hour of traffic at the Piilani Highway/Kilohana Drive/Mapu Place 

intersection.  The through traffic at this intersection was higher, but experienced 

little delay, with vehicles clearing the intersection within one (1) signal cycle 

length.  The eastbound and westbound volumes at the Piilani Highway/Okolani 
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Drive/Mikioi Place intersection remained fairly low with no more than three (3) 

vehicles queued at the stop sign.  

In its present configuration, the Wailea Alanui Drive/Wailea Ike Drive 

intersection operates well.  The westbound left-turn queue varied from three (3) 

to eight (8) cars per cycle length, however all vehicles were able to clear the 

intersection during one (1) cycle length.  

All other study intersections appeared to operate sufficiently during both 

the AM and PM peak hours of traffic. 

Results of Intersection 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.  

Intersections along Piilani Highway 

At the signalized intersection of Piilani Highway/Kilohana Drive/Mapu 

Place, all movements operate overall at LOS D or better during the AM and PM 

peak hours of traffic.   

At the unsignalized intersection of Piilani Highway/Okolani Drive/Mikioi 

Place, the eastbound left-turn movement operates at LOS F during the PM peak 

hour of traffic due to minimal gaps in the northbound and southbound 

approaches.  However, as a condition of the Kai Malu Development, a traffic 

signal is proposed at the Piilani Highway/Okolani Drive/Mikioi Place intersection 

to alleviate the eastbound left-turn delay.  All other movements operate at LOS D 

or better during the AM and PM peak hours of traffic. 

Wailea Ike Drive/Kalai Waa Street Intersection 

The unsignalized intersection of Wailea Ike Drive/Kalai Waa Street 

experience an overall LOS C or better during the AM and PM peak hours of 

traffic. 
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South Kihei Road/Kilohana Drive Intersection 

The signalized intersection of South Kihei Road/Kilohana Drive 

experience an overall LOS B or better during the AM and PM peak hours of 

traffic.   

Intersections Along Wailea Alanui Drive 

All intersections along Wailea Alanui Drive operate at an overall LOS C or 

better during both the AM and PM peak hours of traffic. 

Figure 4 shows the existing conditions traffic volumes and level of service 

and Appendix D shows the level of service summary table. 
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III. BASE YEAR TRAFFIC CONDITIONS WITHOUT THE PROJECT 

The Year 2016 was selected as the Base Year to reflect the completion year of 

Phase I of the Project.  Year 2018 and 2022 will also be studied to reflect the completion 

years of Phase II and Phase III, respectively of the Project.  Base Year 2016, 2018, and 

2022 projections were formulated by applying a defacto growth rate and trips generated 

by other known developments, as described in the following sections.  

A. Defacto Growth Rate 

The growth rate of an area is the percentage by which an area will grow 

over a period of time.  The Maui Travel Demand Forecasting Model was utilized 

to determine a defacto growth rate in the vicinity of the Project.  In addition to 

Honuaula, Wailea Resort and Makena Resort are the main projects proposed in 

the Wailea/Makena area.  Therefore, the data in the Maui Travel Demand 

Forecasting Model was adjusted to project growth excluding these three (3) 

projects.  The results from the Maui Travel Demand Forecasting Model – 

consistent with the 2030 Maui County General Plan - show a defacto growth rate 

of approximately 0.5 percent per year.  Therefore, a defacto growth rate of 4.0 

percent for Year 2016, 5.1 percent for Year 2018, and 7.2 percent for Year 2022 

were applied to existing traffic volumes. 

B. Traffic Forecasts for Other Known Developments 

Other known developments that are known to be constructed or 

completed by Years 2016, 2018, and 2022 are further described below.  Peak 

hour vehicular trips were estimated by applying appropriate trip generation rates 

from the Trip Generation, 8th Edition, published by the Institute of Transportation 

Engineers (ITE) and the Resort Residential Trip Generation Rate Development 

prepared by Parsons Brinkerhoff Quade & Douglas, Inc. dated October 2, 2006 

as accepted by the State of Hawaii Department of Transportation (SDOT), 

(herein after referred to as “PB resort rate”).  Appendix F shows the PB resort 

rate report.  Vehicular trips generated from the other known developments were 

distributed to the roadway network based on distribution obtained from the Maui 

Travel Demand Forecasting Model.   

Wailea Resort is generally comprised of the area west of Piilani 

Highway, north of Makena Road, east of Makena Ala Nui Road and the Pacific 
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Ocean, and south of Kilohana Drive.  Currently, Wailea Resort has constructed 

most of its parcels.  Table 2 shows the proposed development on the remaining 

parcels of Wailea Resort. 

Within the Wailea Resort, some individual parcels were under 

construction at the time of data collection or existing developments that are 

proposed to be renovated.   

• Under construction were the Kai Malu (MF-8) and Wailea 

Gateway Projects.  Since traffic studies for these Wailea Resort 

developments were completed, trip generation volumes and 

distribution were obtained from the Traffic Impact Analysis Report 

for Wailea MF-8, dated May 13, 2004 and the Traffic Impact 

Analysis Report for Wailea Gateway, dated March 6, 2006, both 

prepared by Phillip Rowell and Associates.  Since the data 

collection efforts, both projects have been completed.  Kai Malu 

(MF-8) is located south of Okolani Drive, east of Wailea Alanui 

Drive, and west of Piilani Highway, with access from Okolani 

Drive.  Kai Malu (MF-8) proposed to construct 153 multi-family 

units.  Wailea Gateway is located on the northwest corner of the 

Piilani Highway/Wailea Ike Drive intersection with access from 

Wailea Ike Drive.  Wailea Gateway proposed to construct 32,000 

square feet of commercial space to be utilized by businesses, 

restaurants, and retail shops. 

• The existing Grand Wailea Resort proposes to renovate two (2) 

existing restaurants, construct 310 additional hotel rooms, an 

additional bar, a new cultural center and garden, and additional 

parking spaces by Year 2016.  The Grand Wailea Resort is 

located south of the Shops at Wailea, east of the Pacific Ocean 

and west of Wailea Ala Nui Drive.  Trip generation volumes and 

distribution were obtained from the Traffic Impact Report for the 

Grand Wailea Resort Renovation, dated January 2009, prepared 

by Wilson Okamoto Corporation. 
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• The 1 Resort & Residences (formerly Renaissance Wailea Resort) 

proposes to redevelop the existing 349 hotel units to provide 290 

resort hotel units and 40 residential condominium/townhouse units 

by Year 2016.  The 1 Resort & Residences is located north of 

Wailea Elua, east of the Pacific Ocean, south of Wailea Ekahi, 

and west of Wailea Alanui Drive.  At the time of data collection, 

the former Renaissance Wailea Resort parcel remained vacant 

and therefore, trip generation volumes for the proposed 

redevelopment were obtained from the Traffic Impact Report 1 

Resort & Residences, Wailea, dated March 2009, prepared by 

Wilson Okamoto Corporation.  The existing Wailea Blue Golf 

Course, currently located off of Kaukahi Street, proposes to 

relocate the existing clubhouse, and provide approximately 8,000 

square feet of commercial space, 10,000 square feet of office 

space, and 5,000 square feet of restaurant space by Year 2016.  

The Wailea Blue Golf Course clubhouse and additional 

commercial/office/restaurant space is proposed to be located at 

the southeast corner of the Wailea Alanui Drive/Wailea Ike Drive 

intersection, near the existing Matteo’s Restaurant. 

Makena Resort is comprised of the area east of the Pacific Ocean and south 

of Makena Road.  Table 3 shows the proposed development for the Makena Resort.   

Table 4 shows the Other Known Developments Land Uses and Trip 

Generation and Table 5 shows the Other Known Developments Trip Generation 

Rates.  For the other known developments which utilized The ITE Trip 

Generation, 8th Edition and PB report rates.   

C. Planned Roadway Projects 

As a condition for the development of the Kai Malu Project (MF-8), Piilani 

Highway/Okolani Drive/Mikioi Place intersection will be signalized and the 

eastbound approach will be restriped to provide an exclusive left-turn lane and a 

shared through/right-turn lane.  At the time of the data collection effort, the Kai 

Malu Project was under construction.  Since then construction has been 

completed and some of the units have recently been occupied. 



Land Use Units Quantity

Year 2016
SF-8 (SF Affordable Units) DU 95
MF-6 (SF Lots) DU 57
MF-10 (SF Lots) DU 10
MF-10 (Condominiums) DU 36
MF-10 (Grocery) SF GFA 12,000
MF-10 (Retail) SF GLA 30,850
MF-10 (Office) SF GFA 12,200
MF-10 (Restaurant) SF GFA 8,340
MF-16 (SF Units) DU 18
MF-7 (MF Units) DU 75
SF-S (SF Lots) DU 38
SF-11 (SF Lots) DU 16
MF-15 (MF Lots) DU 72
MF-12/13/SF-7A (MF Units) DU 300
MF-12/13/SF-7A (Hotel Rooms) ROOMS 60
MF-12/13/SF-7A (Retail) SF GLA 20,000
MF-9 Hoolei (MF Units) DU 120
MF-8 Kai Malu (MF Units) DU 153
Wailea Gateway (Specialty Retail) SF GLA 32,000
Grand Wailea Resort Renovations ROOMS 310
Wailea Blue Golf Club (Shopping Center) SF GLA 23,000
Wailea Blue Golf Club (18-Hole Golf Course) HOLES 18
1 Resort & Residences, Wailea (Hotel Rooms) DU 290
1 Resort & Residences, Wailea (Condominiums) DU 40

Year 2018
Business I (MF Units) DU 100
Business 2 (Storage) SF GLA 50,000
Business 2 (Office) SF GLA 40,000

TOTAL DWELLING UNITS (DU) 1,150
TOTAL RESORT HOTEL UNITS 640
TOTAL COMMERCIAL/BUSINESS (SF GFA & GLA) 228,390

DU = Dwelling Units
SF = Single Family 
MF = Multi Family 
SF GFA = Square Feet of Gross Floor Area
SF GLA = Square Feet of Gross Leasable Area

Table 2
Proposed Development on the Remaining

Parcels of The Wailea Resort



Land Use Units Quantity

Year 2016
M-2/M-3 (SF Resort) DU 28
M-4 (MF Resort) DU 29
M-5 (MF Resort) DU 110
M-7 (MF Resort) DU 35
M-9 (MF Resort) DU 10
M-12 (MF Resort) DU 54
S-5 (SF Resort) DU 1
S-6 (SF Resort) DU 40
Hotel (MF Resort) DU 44
Maluaka (SF Resort) DU 13
Maluaka (MF Resort) DU 2
H-2 (SF Resort) DU 6
H-2 (MF Resort) DU 28

Year 2018
M-5 (MF Resort) DU 22
M-6 (MF Resort) DU 60
M-8 (MF Resort) DU 12
M-9 (MF Resort) DU 13
S-2 (SF Resort) DU 17
S-4 (SF Resort) DU 22
S-7 (SF Resort) DU 4

Year 2022
M-1 (SF Resort) DU 9
M-6 (MF Resort) DU 9
M-10 (MF Resort) DU 31
M-11 (MF Resort) DU 20
S-1 (SF Resort) DU 90
S-3 (SF Resort) DU 28
U-1 (SF Resort) DU 113

TOTAL RESIDENTIAL (DU) 850

DU = Dwelling Units
SF = Single Family Homes
MF = Multi Family Homes

Table 3
Proposed Development for Makena Resort



IN OUT TOTAL IN OUT TOTAL
BASE YEAR 2016 WAILEA RESORT *
SF-8 20 57 77 64 37 101
MF-6 13 37 50 41 23 64
MF-10 118 98 216 207 242 449
MF-16 6 17 23 15 8 23
MF-7 8 34 42 33 15 48
SF-S 10 27 37 28 16 44
SF-11 6 15 21 14 7 21
MF-15 7 33 40 31 15 46
MF-12/13/SF-7A 49 118 167 227 174 401
MF-9 11 49 60 47 23 70
Wailea Blue Golf Club 72 34 106 140 149 289
BASE YEAR 2016 MAKENA RESORT **
M-2/M-3 8 5 13 7 6 13
M-4 3 4 7 4 6 10
M-5 10 15 25 18 20 38
M-7 4 4 8 5 7 12
M-9 2 1 3 1 3 4
M-12 5 7 12 9 10 19
S-5 1 0 1 1 0 1
S-6 12 7 19 10 9 19
Hotel 4 6 10 7 8 15
Maluaka 5 2 7 3 4 7
H-2 5 5 10 6 7 13
BASE YEAR 2016 TOTAL 379 575 954 918 789 1707

BASE YEAR 2018 WAILEA RESORT *
Business I 9 43 52 41 20 61
Business 2 165 23 188 27 131 158
BASE YEAR 2018 MAKENA RESORT **
M-5 2 3 5 3 5 8
M-6 6 8 14 10 11 21
M-8 2 1 3 2 3 5
M-9 2 1 3 2 3 5
S-2 5 3 8 4 4 8
S-4 7 4 11 6 5 11
S-7 2 0 2 1 1 2
BASE YEAR 2018 TOTAL 200 86 286 96 183 279

BASE YEAR 2022 MAKENA RESORT **
M-1 3 2 5 3 2 5
M-6 1 1 2 1 3 4
M-10 3 4 7 5 6 11
M-11 2 3 5 3 4 7
S-1 25 17 42 21 21 42
S-3 8 5 13 7 6 13
U-1 31 21 52 26 26 52
BASE YEAR 2022 TOTAL 73 53 126 66 68 134

* Wailea Resort Trips generated by these developments were estimated by applying 
appropriate rates contained in the Institute of Transportation Engineers, Trip Generation, 8th Edition.  

** Makena Resort Trips generated by these developments were estimated by applying

Parsons Brinckerhoff's 2006 single‐family and multi‐family resort residential trip rates.

Note:  Does not include trips generated by Kai Malu Project (MF‐8), Wailea Gateway, 
              Grand Wailea Resort Renovations and 1 Resort & Residences, Wailea.   

Table 4
Other Known Development's Land Uses and Trip Generation

AM PEAK HOUR PM PEAK HOUR



Independent Average Daily
Variable (X) Weekday Rate Rate % Entering Rate % Entering

Single-Family Detached Housing
(ITE Land Use 210)
Residential
Condominium/Townhouse
(ITE Land Use 230)
Supermarket
(ITE Land Use 850)
Retail
(ITE Land Use 814)
General Office Building
(ITE Land Use 710)
Restaurant
(ITE Land Use 932)
Shopping Center
(ITE Land Use 820)
Mini-Warehouse
(ITE Land Use 151)
Office Park
(ITE Land Use 750)
Golf Course
(ITE Land Use 430)
Multi-Family Resort Residential *
(PB Trip Generated Rate)
Single-Family Resort Residential *
(PB Trip Generated Rate)

DU = Dwelling Units

SF GFA = Square Feet of Gross Floor Area

T = Number of Trip Ends

X = Independent Variable

Source: Institute of Transportation Engineers, Trip Generation, 8th Edition.

2.78

49%

45%

DU N/A 0.46 58% 0.46 50%

HOLES 35.74 2.23

61% Ln(T) = 0.82Ln(X) + 0.32

DU N/A 0.22 40% 0.34

61% Ln(T) = 0.67Ln(X) + 3.37

79%

59%

1000 SF GFA Ln(T) = 0.65Ln(X) + 5.83 1.00

1000 SF GFA 127.15 11.52 52%

1000 SF GFA Ln(T) = 0.77Ln(X) + 3.65 Ln(T) = 0.80Ln(X) + 1.55 88%

DU Ln(T) = 0.87Ln(X) + 2.46 Ln(T) = 0.80Ln(X) + 0.26

17%

1000 SF GFA Ln(T) = 42.78Ln(X) + 37.66 Ln(T) = 4.91Ln(X) + 115.59 48% Ln(T) = 2.40Ln(X) + 21.48 44%

1000 SF GFA Ln(T) = 66.95Ln(X) + 1391.56 3.59 63%

Land Use

Table 5
Other Known Development's Trip Generation Rates

63%DU Ln(T) = 0.92Ln(X) + 2.71 T = 0.70(X) + 9.74 25% Ln(T) = 0.90Ln(X) + 0.51

59% Ln(T) = 1.02Ln(X) - 1.49

AM Peak Hour of Traffic PM Peak Hour of Traffic

10.5 51%

67%

Ln(T) = 1.12Ln(X) + 78.81

49%

11.15

51%

1000 SF GFA T = 10.42(X) + 409.04 T = 1.37(X) + 124.36 89% T = 1.22(X) + 95.83 14%

1000 SF GFA Ln(T) = 1.01Ln(X) + 0.82 0.15
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D. Base Year 2016 WITHOUT Project Traffic and Analysis 

Since it is a condition of the Kai Malu Project (MF-8), it is assumed that 

the signalization and re-striping of the Pi’ilani Highway/Okolani Drive/Mikioi Place 

intersection will be completed by Year 2016.  The following are conditions of the 

study intersections due to the defacto growth rate and other known 

developments.  

Intersections along Piilani Highway (WITHOUT Project) 

With a defacto growth rate of 0.5 percent per year along Piilani Highway 

and the other known developments in the vicinity of the Project, the Piilani 

Highway/Kilohana Drive/Mapu Place signalized intersection some individual 

movements will operate at LOS F and over capacity conditions during the AM 

and PM peak hours of traffic.  Currently, Piilani Highway is a four-lane roadway 

and narrows to a two-lane roadway at the Piilani Highway/Kilohana Drive/Mapu 

Place intersection where it remains as a two-lane roadway to its terminus at 

Wailea Ike Drive.   

The Piilani Highway/Okolani Drive/Mikioi Place, as a signalized 

intersection, southbound through movement will operate at LOS F and over 

capacity conditions during the AM peak hour of traffic.  During the PM peak hour 

of traffic, the northbound through and southbound left-turn movements will 

operate at LOS F and over capacity conditions. 

Therefore, with over capacity conditions at the Piilani Highway/Kilohana 

Drive/Mapu Place intersection and movements at the Piilani Highway/Okolani 

Drive/Mikioi Place intersection, it is recommended to widen Piilani Highway 

between its intersection with Kilohana Drive/Mapu Place and Wailea Ike Drive to 

a four-lane roadway.  The following are the recommended lane configurations at 

each of the intersections: 

Piilani Highway/Kilohana Drive/Mapu Place (signalized) 

• Northbound and Southbound Approaches:  Provide an exclusive 

left-turn lane (with a protected left-turn signal phase), two (2) 

exclusive through lanes, and an exclusive right-turn lane. 
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• Eastbound Approach:  Remain as an exclusive left-turn lane and a 

shared through/right-turn lane (with a permissive signal phase). 

• Westbound Approach:  Provide an exclusive left-turn lane, an 

exclusive through lane and an exclusive right-turn lane (with a 

permissive signal phase). 

Piilani Highway/Okolani Drive/Mikioi Place (signalized) 

• Northbound and Southbound Approaches:  Provide an exclusive 

left-turn lane (with a protected left-turn signal phase), an exclusive 

through lane, and a shared through/right-turn lane. 

• Eastbound Approach:  Provide an exclusive left-turn lane and a 

shared through/right-turn lane (with a permissive signal phase). 

• Westbound Approach:  Remain as a shared left-turn/through/right-

turn lane (with a permissive signal phase). 

Piilani Highway/Wailea Ike Drive (unsignalized) 

• Southbound Approach:  Remain as an exclusive free right-turn 

lane. 

• Eastbound Approach:  Remain as an exclusive free left-turn lane. 

• Northbound and Westbound Approaches will only be constructed 

with the Project. 

With the widening of Piilani Highway, the intersections of Piilani 

Highway/Kilohana Drive/Mapu Place and Piilani Highway/Okolani Drive/Mikioi 

Place will operate at LOS D or better during both the AM and PM peak hours of 

traffic. 

Wailea Ike Drive/Kalai Waa Street Intersection (WITHOUT Project) 

It is not uncommon, however, for a low volume side street, such as Kalai 

Waa Street, to experience long delays especially when trying to cross or execute 

a left-turn onto a high volume roadway, such as Wailea Ike Drive.  At the Wailea 

Ike Drive/IKalai Waa Street intersection, it is projected that approximately 10 and 

15 vehicles will utilize the northbound left-turn movement during the AM and PM 
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peak hours of traffic, respectively.  Due to low traffic volumes on Kalai Waa 

Street, the projected traffic volumes at this intersection do not warrant the 

installation of a traffic signal system as presented in the Highway Capacity 

Manual (HCM).       

South Kihei Road/Kilohana Drive Intersection (WITHOUT Project) 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive (WITHOUT Project) 

During the PM peak hour of traffic, at the Wailea Alanui Drive/Kaukahi 

Street intersection, the eastbound shared left-turn/through/right-turn movement 

will operate at LOS F and the westbound left-turn/through movement will operate 

at LOS E due to minimal gaps in the northbound and southbound approaches.  

The eastbound left-turn movement is projected to generate approximately 90 

vehicles, however, providing an eastbound left-turn lane will improve the 

movement by approximately 15 seconds (operate at LOS F) and allow the 

though and right-turn vehicles to proceed through the intersection (operate at 

LOS C).  Therefore, it is recommended that the eastbound approach be restriped 

to provide an exclusive left-turn lane and a shared through/right-turn lane, and for 

alignment purposes, it is recommended that the westbound approach be 

restriped to also provide an exclusive left-turn lane and a shared through/right-

turn lane.  The westbound left-turn will operate at LOS E, however it is projected 

to generate a relatively low volume (approximately 30 vehicles).  All other 

movements operate at LOS C or better PM peak hour of traffic.  During the AM 

peak hours of traffic, all movements operate at LOS C or better.  

The projected traffic volumes at the Wailea Alanui Drive/Kaukahi Street 

intersection do not warrant the installation of a traffic signal system.  

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during both the AM and PM peak hours of traffic.   

Figure 5 shows the traffic volumes and LOS at the study intersections for 

Base Year 2016.  Appendix D shows the level-of-service summary table at all the 

study intersections and Appendix E shows the recommended lane configuration. 
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E. Base Year 2018 WITHOUT Project Traffic and Analysis 

It is assumed that mitigative measures recommended in Base Year 2016 

have been completed by Base Year 2018.   

Intersections along Piilani Highway (WITHOUT Project) 

With improvements as recommended for Base Year 2016 completed, 

intersections along Piilani Highway will operate at LOS D or better during the AM 

and PM peak hours of traffic. 

Wailea Ike Drive/Kalai Waa Street Intersection (WITHOUT Project) 

The Wailea Ike Drive/Kalai Waa Street intersection northbound left-turn 

movement will operate at LOS F during the AM peak hour of traffic and will 

continue to operate at LOS F during the PM peak hour of traffic.  With projected 

volumes at the intersection do not warrant a traffic signal system.  All other 

movements will operate at LOS D or better during the AM and PM peak hours of 

traffic. 

South Kihei Road/Kilohana Drive Intersection (WITHOUT Project) 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive (WITHOUT Project) 

The northbound left-turn movement at the all-way stop-controlled 

intersection of Wailea Alanui Drive/Okolani Drive will operate at LOS E during the 

PM peak hour of traffic.  Much of the traffic traveling north on Wailea Alanui Drive 

headed toward Kihei utilize the northbound left-turn (220 and 485 vehicles during 

the AM and PM peak hours of traffic, respectively) at the Wailea Alanui 

Drive/Okolani Drive intersection to access South Kihei Road.  In the opposing 

direction, much of the traffic utilizes the eastbound left-turn (485 and 435 vehicles 

during the AM and PM peak hours of traffic, respectively) at the Wailea Alanui 

Drive/Okolani Drive coming from South Kihei Road to access Wailea Alanui 

Drive.  To mitigate the LOS E conditions on the northbound left-turn movement, a 

roundabout was studied since the projected volumes do not warrant a traffic 

signal system.  However, in accordance with the Roundabouts:  An Informational 

Guide, published by The U.S. Department of Transportation Federal Highway 
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Administration, dated June 2000, “It is generally not desirable to locate 

roundabouts in locations where grades through the intersection are greater than 

four percent.”  This is recommended due to the difficulty of vehicles entering the 

roundabout on the downslope to slow down or stop.  In the opposing direction, on 

the upslope, there may be limited sight distance for vehicles entering the 

roundabout.  Therefore, a roundabout is not recommended at the Wailea Alanui 

Drive/Okolani Drive intersection where the existing slopes along Okolani Drive 

appear to be greater than 4.0 percent.  Projected volumes at the intersection do 

not warrant a traffic signal system.  During the AM peak hour of traffic, all 

movements will continue to operate at LOS B or better. 

The Wailea Alanui Drive/Kaukahi Street intersection eastbound left-turn 

movement will continue to operate at LOS F and the westbound left-turn 

movement will continue to operate at LOS E during the PM peak hour of traffic.  

With projected volumes at the intersection do not warrant a traffic signal system.  

During the AM peak hour of traffic, all movements will continue to operate at 

LOS C or better. 

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during the AM and PM peak hours of traffic. 

Figure 6 shows the traffic volumes and LOS at the study intersections for 

Base Year 2018.  Appendix D shows the level-of-service table summary at all the 

study intersections and Appendix E shows the recommended lane configuration. 

F. Base Year 2022 WITHOUT Project Traffic and Analysis 

It is assumed that mitigative measures recommended in Base Year 2016 

have been completed by Base Year 2022.   

Intersections along Piilani Highway (WITHOUT Project) 

With improvements as recommended for Base Year 2016 completed, 

intersections along Piilani Highway will continue to operate at LOS D or better 

during the AM and PM peak hours of traffic. 
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Wailea Ike Drive/Kalai Waa Street Intersection (WITHOUT Project) 

The Wailea Ike Drive/Kalai Waa Street intersection northbound left-turn 

movement will continue to operate at LOS F during the AM and PM peak hours 

of traffic.  Additionally, during the PM peak hour of traffic the northbound right-

turn movement will operate at LOS E.  With projected volumes at both 

intersections most likely will not warrant a traffic signal.  All other movements will 

continue to operate at LOS D or better during the AM and PM peak hours of 

traffic.   

South Kihei Road/Kilohana Drive Intersection (WITHOUT Project) 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive (WITHOUT Project) 

The northbound left-turn movement at the intersection of Wailea Alanui 

Drive/Okolani Drive will operate at LOS F during the PM peak hour of traffic.  

However, as mentioned in Section III.E., a roundabout is not recommended at 

this intersection due to the slope along Okolani Drive.  Projected volumes at this 

intersection most likely will not warrant a traffic signal system.  During the AM 

peak hour of traffic, all movements will continue to operate at LOS B or better.   

The Wailea Alanui Drive/Kaukahi Street intersection eastbound left-turn 

and the westbound left-turn movements will operate at LOS F during the PM 

peak hour of traffic.  Projected volumes at the intersection most likely will not 

warrant a traffic signal.  During the AM peak hour of traffic, all movements will 

operate at LOS D or better. 

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during the AM and PM peak hours of traffic. 

Figure 7 shows the traffic volumes and LOS at the study intersections for 

Base Year 2022.  Appendix D shows the level-of-service table summary at all the 

study intersections and Appendix E shows the recommended lane configuration. 
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IV. FUTURE YEAR TRAFFIC CONDITIONS WITH THE PROJECT 

A. Trip Generation 

Trip generation estimates the total number of trips produced by a given 

land use.  Trip rates contained in the nationally published ITE, Trip Generation, 

8th Edition were used to estimate the number of trips generated by the Project.  

Additionally, the Resort Residential Trip Generation Rate Development prepared 

by Parsons Brinkerhoff Quade & Douglas, Inc. dated October 2, 2006 as 

accepted by the SDOT, is utilized to estimate the number of trips generated by 

resort residential units.  Table 5, as shown in the previous section, shows these 

trip generation rates and Table 6 shows the number of peak hour trips that are 

expected to be generated by the Project.  

An estimation of the percentage of internal trip capture was obtained from 

the ITE Trip Generation Handbook, Second Edition, which was determined to be 

approximately 15 percent.  The internal trip capture was only applied to the PM 

peak hour of traffic since commercial areas are typically closed during the AM 

peak hour of traffic.  The 15 percent internal trip capture rate was applied to the 

number of residential trips and the result was applied to the commercial trips, in 

order to match the number of internal trips between the residential areas and 

commercial areas.  Internal trips are assumed within the Project.  

B. Trip Distribution 

The Project generated trips were distributed based on the distribution 

utilized by the Maui Travel Demand Forecasting Model; Figure 8 shows the 

general distribution.  Phase I of the Project proposes to construct the east leg of 

the Piilani Highway/Wailea Ike Drive intersection and Kaukahi Street will be 

extended into the Project.  Since Kaukahi Street is a private street, it is planned 

to be gated within the Project site to address concerns of current owners along 

the street.  Phase II of the Project proposes to extend Piilani Highway, forming 

the south leg of the Piilani Highway/Wailea Ike Drive intersection.  Figures 9, 10, 

and 11 show the Project generated traffic volumes during Year 2016, 2018, and 

2022, respectively.  



ITE Avg. 
CODE # Daily Trips In Out Total In Out Total

YEAR 2016 
VMX (General Office Building) 720 SF GFA 26,000 940 57 7 64 19 89 108
VMX (Commercial) 820 SF GFA 74,000 4978 100 62 162 303 313 616
MF Affordable Housing 230 DU 75 501 8 34 42 33 15 48
MF Townhouse 230 DU 40 290 5 20 25 20 9 29
SF Detached Housing PB DU 127 N/A 35 24 59 30 29 59
MF Market Rate Villas PB DU 158 N/A 15 21 36 28 26 54

YEAR 2018 
SF Detached Housing PB DU 110 N/A 30 21 51 26 25 51
MF Market Rate Villas PB DU 30 N/A 3 4 7 6 5 11
MF Townhouse 230 DU 60 193 8 33 41 32 14 46
MF Affordable Housing 230 DU 200 570 18 86 104 82 39 121

YEAR 2022 
SF Detached Housing PB DU 163 N/A 44 31 75 38 37 75
MF Market Rate Villas PB DU 12 N/A 2 1 3 3 2 4
MF Affordable Housing 230 DU 175 1047 14 67 81 65 31 96

100,000 SF GFA
1,150 DU

DU = Dwelling Units
SF GFA = Square Feet of Gross Floor Area
SF = Single‐Family
MF = Multi‐Family
VMX = Village Mixed Use

Source: Institute of Transportation Engineers, Trip Generation, 8th Edition.

                 Parsons Brinckerhoff's 2006 single‐family and multi‐family resort residential trip rates.

339TOTAL 1318634685750411

Table 6
Project Generated Peak Hour Trips

AM Peak Hour PM Peak HourLAND USE Units Quantity











 
 

 -36-

C. Zoning Conditions for the Project 

In accordance with the Zoning Conditions for the Project, the following 

roadway improvements will be implemented prior to construction or occupancy of 

the Project: 

• Piilani Highway will be widened to four (4) lanes as recommended 

in Section III.D. of this report.  The widening of Piilani Highway is 

required without the Project. 

• As stated in the Zoning Conditions for the Project, “Modify the 

Wailea Alanui Drive/Wailea Ike Drive intersection to add a 

signalized double right-turn movement from northbound to 

eastbound turning traffic and provide two left-turn lanes for 

southbound traffic from Wailea Ike Drive prior to occupancy of the 

first unit in Kihei-Makena Project District 9.” 

Additionally, when warranted, a traffic signal system will be constructed at 

the Wailea Ike Drive/Kalai Waa Street and Wailea Alanui Drive/Kaukahi Street 

intersections in conjunction with the Makena Resort.  Therefore, traffic signal 

warrants at the Wailea Ike Drive/Kalai Waa Street and Wailea Alanui 

Drive/Kaukahi Drive/Kaukahi Street intersections will be studied. 

D. Future Year 2016 WITH Project Traffic and Analysis  

Traffic generated by the Project was added to the Base Year 2016 traffic 

volumes to estimate traffic volumes for Future Year 2016 with the Project.  The 

analysis of traffic conditions for Future Year 2016 assumed the mitigative 

measures recommended for Base Year 2016 and the Zoning Conditions for the 

Project to be implemented.  

Intersections along Piilani Highway (WITH Project) 

With completion of Phase I of the Project, the east leg of the Piilani 

Highway/Wailea Ike Drive intersection will be constructed forming a “tee”-

intersection, with Piilani Highway being the stem of the tee.  Due to a high 

southbound right-turn (1210 and 880 during the AM and PM peak hour of traffic, 

respectively) and eastbound left-turn (525 and 1305 during the AM and PM peak 
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hour of traffic, respectively) the following is recommended with Piilani 

Highway/Wailea Ike Drive intersection reconstructed to a “tee”-intersection: 

• With projected traffic volumes, the intersection will warrant a traffic 

signal. 

• Southbound approach:  Provide an exclusive left-turn lane and an 

exclusive right-turn lane.  Allow the Piilani Highway southbound 

right-turn to be a free turning movement by providing an exclusive 

westbound receiving lane on Wailea Ike Drive. 

• Eastbound approach:  Provide two (2) exclusive left-turn lanes 

(with a protected left-turn signal phase) and an exclusive through 

lane.   

• Westbound Approach:  Provide an exclusive through lane, and an 

exclusive right-turn lane. 

With the lane configuration recommended above, the Piilani 

Highway/Wailea Ike Drive intersection will operate at LOS D or better during the 

AM and PM peak hours of traffic.  All other intersections will continue to operate 

at LOS D or better during the AM and PM peak hours of traffic. 

Wailea Ike Drive/Kalai Waa Street Intersection (WITH Project) 

The Wailea Ike Drive/Kalai Waa Street intersection northbound left-turn 

movement will operate at LOS F during the AM and PM peak hours traffic.  With 

projected volumes at both intersections most likely will not warrant a traffic signal.  

All other movements will operate at LOS D or better during the AM and PM peak 

hours of traffic. 

South Kihei Road/Kilohana Drive Intersection (WITH Project) 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive (WITH Project) 

The Wailea Alanui Drive/Kaukahi Street intersection eastbound left-turn 

and the westbound left-turn movement will operate at LOS F during the PM peak 

hour of traffic.  With projected volumes at the intersections most likely will not 
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warrant a traffic signal.  All other movements will operate at LOS D or better 

during the AM and PM peak hours of traffic. 

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during both the AM and PM peak hours of traffic.   

Figure 12 shows the traffic volumes and LOS at the study intersections 

for Future Year 2016.  Appendix D shows the level-of-service table summary at 

all the study intersections and Appendix E shows the recommended lane 

configuration. 

E. Future Year 2018 WITH Project Traffic and Analysis  

Traffic generated by the Project was added to the Base Year 2018 traffic 

volumes to estimate traffic volumes for Future Year 2018 with the Project. The 

analysis of traffic conditions for Future Year 2018 assumed the mitigative 

measures recommended for Base Year 2016 and Future Year 2016 to be 

implemented.  

Intersections along Piilani Highway (WITH Project) 

The eastbound left-turn and southbound left-turn movements at the Piilani 

Highway/Kilohana Drive/Mapu Place intersection will operate at LOS E during the 

PM peak hour of traffic.   

Providing additional capacity for the eastbound left-turn movement 

(double eastbound left-turn lanes) requires improvements to provide an exclusive 

westbound left-turn lane and a protected left-turn signal phase (8-phase signal 

cycle) for the eastbound and westbound left-turn movements.  However, even if 

an additional signal phase is introduced, the eastbound approach will still 

continue to operate at LOS E conditions.  If a split phase (6-signal phase) is 

provided for the eastbound and westbound approaches, the eastbound approach 

will still continue to operate at LOS E conditions. 
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The Piilani Highway/Kilohana Drive/Mapu Place intersection serves as 

the northern access point to the Maui Meadows subdivision which is comprised 

of single-family homes.  As mentioned above, during the PM peak hour of traffic, 

the southbound left-turn movement will operate at LOS E conditions.  By 

providing double southbound left-turn lanes, all movements will operate at LOS D 

or better during the PM peak hour of traffic.  However, the Highway Capacity 

Manual (HCM) recommends that double left-turn lanes be provided where the 

left-turn volume exceeds 300 vehicles during the peak hour, and at the Piilani 

Highway/Kilohana Drive/Mapu Place intersection, only approximately 50 vehicles 

and 160 vehicles will utilize the southbound left-turn movement during the AM 

and PM peak hour of traffic, respectively.  Additionally, some vehicles may opt to 

utilize the southbound left-turn at Piilani Highway/Okolani Drive/Mikioi Place 

intersection, rather than Piilani Highway/Kilohana Drive/Mapu Place, since it will 

also be signalized.  Therefore, additional improvements are not recommended at 

the Piilani Highway/Kilohana Drive/Mapu Place intersection. 

With completion of Phase II of the Project, Piilani Highway will be 

extended to intersect with an extension of Kaukahi Street, forming a cross 

intersection at its intersection with Wailea Ike Drive.  With Piilani Highway/Wailea 

Ike Drive intersection reconstructed to a cross-intersection, the following are the 

recommended lane configuration and is in accordance with the Zoning 

Conditions for the Project: 

• Northbound Approach:  Provide an exclusive left-turn lane (with a 

protected left-turn signal phase), two (2) exclusive through lanes, 

and an exclusive right-turn lane. 

• Southbound Approaches:  Provide two (2) exclusive left-turn lanes 

(with a protected left-turn signal phase), an exclusive through 

lane, and an exclusive right-turn lane.  Also, it is recommended 

that the Piilani Highway southbound right-turn to be a free turning 

movement by providing an exclusive westbound receiving lane on 

Wailea Ike Drive.  It is projected that a higher volume will be 

utilizing the southbound left-turn movement (175 vehicles and 290 

vehicles during the AM and PM peak hours of traffic, respectively) 
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as opposed to the southbound through movement (70 vehicles 

and 130 vehicles during the AM and PM peak hours of traffic, 

respectively) during the AM and PM peak hours of traffic due to 

the layout of the Honuaula Project.  Additionally, the HCM 

recommends that double left-turn lanes be provided where the 

left-turn volume exceeds 300 vehicles during the peak hour 

• Eastbound Approach:  Provide two (2) exclusive left-turn lanes 

(with a protected left-turn signal phase) and a shared 

through/right-turn lane. 

• Westbound Approach:  Provide an exclusive left-turn lane (with a 

protected left-turn signal phase), an exclusive through lane, and 

an exclusive right-turn lane. 

The Piilani Highway/Okolani Drive intersection will continue to operate at 

LOS D or better during the AM and PM peak hours of traffic.   

Wailea Ike Drive/Kalai Waa Street Intersection 

The Wailea Ike Drive/Kalai Waa Street intersection northbound left-turn 

movement will continue to operate at LOS F during the AM and PM peak hours 

of traffic.  The northbound right-turn will operate at LOS E during the PM peak 

hour of traffic.  With projected volumes at the intersection most likely will not 

warrant a traffic signal.   

South Kihei Road/Kilohana Drive Intersection 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive 

The northbound left-turn movement at the intersection of Wailea Alanui 

Drive/Okolani Drive will continue to operate at LOS E during the PM peak hour of 

traffic.  Projected volumes at this intersection most likely will not warrant a traffic 

signal system.  During the AM peak hour of traffic, all movements will continue to 

operate at LOS D or better. 
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The Wailea Alanui Drive/Kaukahi Street intersection eastbound left-turn 

and the westbound left-turn movements will continue to operate at LOS F during 

the PM peak hour of traffic.  With projected volumes at the intersection most 

likely will not warrant a traffic signal.  During the AM peak hour of traffic, all other 

movements will continue to operate at LOS D or better. 

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during both the AM and PM peak hours of traffic.   

Figure 13 shows the traffic volumes and LOS at the study intersections 

for Future Year 2018 with mitigative measures.  Appendix D shows the level-of-

service table summary at all the study intersections and Appendix E shows the 

recommended lane configuration. 

F. Future Year 2022 WITH Project Traffic and Analysis  

Traffic generated by the Project was added to the Base Year 2022 traffic 

volumes to estimate traffic volumes for Future Year 2022 with the Project. The 

analysis of traffic conditions for Future Year 2022 assumed the mitigative 

measures recommended for Base Year 2016 and Future Year 2016 and 2018 to 

be implemented.  

Intersections along Piilani Highway 

The eastbound left-turn and southbound left-turn movements at the Piilani 

Highway/Kilohana Drive/Mapu Place intersection will continue to operate at 

LOS E during the PM peak hour of traffic.  However, all other movements will 

continue to operate at LOS D or better during the AM and PM peak hours of 

traffic. 

All other intersections along Piilani Highway will continue to operate at 

LOS D or better during the AM and PM peak hours of traffic. 
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Wailea Ike Drive/Kalai Waa Street Intersection 

The Wailea Ike Drive/Kalai Waa Street intersection northbound left-turn 

movement will continue to operate at LOS F during the AM and PM peak hours 

of traffic.  The northbound right-turn will continue to operate at LOS F during the 

PM peak hour of traffic.  However, projected volumes at the intersection most 

likely will not warrant a traffic signal.  All other movements will continue to 

operate at LOS D or better during the AM and PM peak hours of traffic.  

South Kihei Road/Kilohana Drive Intersection 

The South Kihei Road/Kilohana Drive intersection will continue to operate 

at LOS C or better during both the AM and PM peak hours of traffic. 

Intersections along Wailea Alanui Drive 

The northbound left-turn movement at the intersection of Wailea Alanui 

Drive/Okolani Drive will continue to operate at LOS F during the PM peak hour of 

traffic.  Projected volumes at this intersection most likely will not warrant a traffic 

signal system.  During the AM peak hour of traffic, all movements will continue to 

operate at LOS D or better. 

The Wailea Alanui Drive/Kaukahi Street intersection westbound left-turn 

and eastbound left-turn will continue to operate at LOS F and the eastbound 

through/right-turn will operate at LOS E during the PM peak hour of traffic.  The 

eastbound left-turn movement will operate at LOS F during the AM peak hour of 

traffic.  With projected traffic volumes, a traffic signal system will most likely be 

warranted.  However, due to the current condition of the Makena Resort 

development it is unknown if the land use assumed in Section III.B. is accurate, 

therefore, a traffic signal warrant should be evaluated in the future as projects 

become developed.  As a signalized intersection, the intersection will operate at 

LOS C or better during the AM and PM peak hours of traffic. 

All other intersections along Wailea Alanui Drive will continue to operate 

at LOS D or better during the AM and PM peak hours of traffic. 

Figure 14 shows the traffic volumes and LOS at the study intersections 

for Future Year with mitigative measures.  Appendix D shows the level-of-service 
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table summary at all the study intersections and Appendix E shows the 

recommended lane configuration. 

G. Modern Roundabouts 

Due to zoning conditions and Special Management Area conditions, the 

Piilani Highway/Kilohana Drive/Mapu Place, Piilani Highway/Okolani Drive/Mikioi 

Place, Piilani Highway/Wailea Ike Drive intersections are conditioned to be 

signalized intersections.  Additionally, at the Wailea Ike Drive/Kalai Waa Street 

and Wailea Alanui Drive/Kaukahi Street intersections are conditioned to be 

signalized intersections when warranted.  Therefore, the option of modern 

roundabouts is not studied. 
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V. PROPOSED PROJECT ACCESSES ALONG PIILANI HIGHWAY EXTENSION 

A. Project Access Description 

Phase II of the Project proposes to extend Piilani Highway further south.  

The Piilani Highway Extension will narrow to a two-lane roadway south of its 

intersection with Wailea Ike Drive and provide five (5) intersections to the Project.  

The following are the proposed intersections along the Piilani Highway 

Extension: 

Piilani Highway Extension/North Access intersection is the first access 

south of the Piilani Highway/Wailea Ike Drive intersection.  The Piilani Highway 

Extension/North Access forms a “tee”-intersection, with the North Access being 

the stem of the tee.  The North Access is proposed to provide access to 

approximately 80 multi-family units located on the west side of the Piilani 

Highway Extension.   

Piilani Highway Extension/Fire Station Driveway Intersection is the 

second access south of the Piilani Highway/Wailea Ike Drive intersection.  The 

Piilani Highway Extension/Fire Station Driveway forms a “tee”-intersection, with 

the Fire Station Driveway being the stem of the tee.  The Fire Station Driveway is 

proposed to provide access to the Fire Station only which is proposed to be 

located on the east side of the Piilani Highway Extension. 

Piilani Highway Extension/Mid Access Intersection is the third access 

south of the Piilani Highway/Wailea Ike Drive intersection.  The Piilani Highway 

Extension/Mid Access forms a “tee”-intersection, with the Mid Access being the 

stem of the tee.  The Mid Access is proposed to provide access to approximately 

68 multi-family units located on the west side of the Piilani Highway Extension.   

Piilani Highway Extension/Kaukahi Drive Extension Intersection is the 

fourth access south of the Piilani Highway/Wailea Ike Drive intersection.  The 

Piilani Highway Extension/Kaukahi Drive Extension forms a “tee”-intersection, 

with Kaukahi Drive Extension being the stem of the tee.  The Kaukahi Street 

Extension will connect to the existing Kaukahi Street and provide access to the 

Project’s residential units and golf clubhouse area.   
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Piilani Highway Extension/South Access Intersection is the fifth and last 

access south of the Piilani Highway/Wailea Ike Drive intersection.  The Piilani 

Highway Extension/South Access forms a cross intersection.  To the east, the 

South Access will provide a roadway connection, within the Project’s 

development, to the east leg of the Piilani Highway/Wailea Ike Drive intersection.  

To the west, the South Access will provide access to the Project’s multi-family 

housing, and golf clubhouse.  To the south, the Piilani Highway Extension will 

provide a roadway connection within the Project’s development along connecting 

to the east leg of the Piilani Highway/Wailea Ike Drive intersection. 

B. Traffic Volumes and Analyses 

The Project access intersections along the Piilani Highway Extension 

were studied as unsignalized intersections and as a roundabout.  Table 7 shows 

the LOS at the Project access intersections as a single lane roundabout and with 

the following lane configuration as unsignalized intersections: 

Piilani Highway Extension/North Access Intersection: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/Fire Station Driveway Intersection: 

• Northbound Approach:  Provide a shared through/right-turn lane.  

• Southbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Westbound Approach:  Provide a shared left-turn/right-turn lane.  The 

westbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/Mid Access Intersection: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 
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• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/Kaukahi Drive Extension: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/South Access: 

• Northbound and Southbound Approach:  Provide an exclusive left-turn 

lane and a shared through/right-turn lane. 

• Eastbound and Westbound Approach:  Provide a shared left-

turn/through/right-turn lane.  The westbound approach shall be the 

stop-controlled approach. 

Analyses show that the intersections along the Piilani Highway Extension 

will operate at LOS A during the AM and PM peak hours of traffic as an 

unsignalized intersection and a single lane roundabout.  Since the Piilani 

Highway Extension is a long stretch of roadway - with no traffic signals warranted 

at the proposed intersections - there is a possibility that speeding could occur.  

Therefore, single lane roundabouts were studied which are traffic calming 

devices, reducing the potential speeding of vehicles.   

Figure 15 shows the Future Year 2022 proposed Project intersection 

traffic volumes and level of service.  



HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

Piilani Highway Extension & North Access

9.7 0.07 A 10.4 0.08 B 3.6 ‐‐ A 3.6 ‐‐ B
7.4 0 A 7.6 0.01 A
0 0.06 A 0 0.07 A
0 0.05 A 0 0.1 A 4.2 ‐‐ A 4.2 ‐‐ A
2.3 ‐ A 1.8 ‐ A 3.2 ‐‐ A 3.4 ‐‐ A

Piilani Highway Extension & Fire Station Driveway

9.2 0.01 A 9.6 0.01 A 3.6 ‐ A 3.6 ‐‐ A
0 0.06 A 0 0.08 A 4.2 ‐ A 4.2 ‐‐ A
7.4 0 A 7.5 0 A
0 0.05 A 0 0.08 A
0.7 ‐ A 0.5 ‐ A 3.2 ‐ A 3.4 ‐‐ A

Piilani Highway Extension & Mid Access

9.4 0.04 A 10 0.05 A 3.6 ‐ A 3.6 ‐‐ A
7.4 0 A 7.5 0.01 A
0 0.04 A 0 0.07 A
0 0.05 A 0 0.09 A 4.2 ‐ A 4.2 ‐‐ A
1.9 ‐ A 1.4 ‐ A 3.2 ‐ A 3.4 ‐‐ A

Piilani Highway Extension & Kaukahi Drive Extension

9.3 0.06 A 10.1 0.09 A 3.6 ‐ A 3.6 ‐‐ A
7.4 0.01 A 7.5 0.02 A
0 0.03 A 0 0.05 A
0 0.05 A 0 0.08 A 4.2 ‐ A 4.2 ‐‐ A
3 ‐ A 3 ‐ A 3.2 ‐ A 3.4 ‐‐ A

Piilani Highway Extension & South Access

9.3 0.06 A 9.8 0.09 A 3.6 ‐ A 4.2 ‐ A
8.9 0.02 A 9 0.03 A 3.6 ‐ A 4.2 ‐ A
7.3 0 A 7.4 0 A
0 0.01 A 0 0.02 A
7.3 0.01 A 7.3 0.01 A
0 0.02 A 0 0.04 A
5.5 ‐ A 4.9 ‐ A 3.1 ‐ A 3.2 ‐ A

Overall

SB TH

WB LT/RT

NB TH/RT

SB LT

EB LT/RT

NB LT

NB TH

SB TH/RT

Overall

EB LT/RT

NB LT

Overall

EB LT/RT

NB LT

NB TH

SB TH/RT

NB TH

Overall

WB LT/TH/RT

NB LT

SB TH/RT

EB LT/TH/RT

NB TH/RT

SB LT

SB TH/RT

Overall

AM PM

Intersection

AM PM

4.2 ‐

4.2 ‐

Table 7                                                                                                        
LOS Summary for Project Access Intersections (FY 2022)

A 4.2 ‐‐

A 4.2 ‐‐ A

UNSIGNALIZED INTERSECTION ROUNDABOUT

‐‐ A

4.2 ‐

4.2 ‐ A 4.2

A

3.6 ‐ A 3.6 ‐ A

‐ A4.2 ‐ A 4.2

A 4.2 ‐‐ A
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VI.  SUMMARY AND RECOMMENDATIONS 

A. Summary 

Existing Conditions  

The general paths vehicles utilize when traveling between areas north of 

Wailea and south in Makena are Piilani Highway, Wailea Ike Drive, and Wailea 

Alanui Drive.   

The eastbound approach at the Piilani Highway/Okolani Drive/Mikioi 

Place intersections experience minimal gaps between vehicles traveling along 

Piilani Highway.  However, as a condition for the development of the Kai Malu 

Project (MF-8) within the Wailea Resort, the Piilani Highway/Okolani Drive/Mikioi 

Place intersection will be signalized and the eastbound approach will be restriped 

to provide an exclusive left-turn lane and a shared through/right-turn lane. 

Base Years WITHOUT the Project 

For the purpose of this study Phase I of the Project is anticipated to be 

completed by Year 2016, Phase II by Year 2018, and Phase III by Year 2022.  

Therefore, traffic volume projections were determined for these three years 

(without project) using an annual vehicular de facto growth rate of 0.5 percent 

and including other known developments such as the Wailea Resort and Makena 

Resort projects.  The improvements to Piilani Highway/Okolani Drive/Mikioi 

Place, as a result of the Kai Mahi Project (MF-8), are assumed to be completed 

by Year 2016.  

Analysis of Base Year 2016 traffic conditions without the project indicates 

that some individual movements at the Piilani Highway/Kilohana Drive/Mapu 

Place intersection will operate at LOS F during the AM and PM peak hours of 

traffic.  Widening of Piilani Highway to four-lanes between its intersection with 

Kilohana Drive/Mapu Place and Wailea Ike Drive is required, even without the 

Project.  With widening of Piilani Highway, the Piilani Highway/Kilohana 

Drive/Mapu Place and Piilani Highway/Okolani Drive/Mikioi Place intersection will 

operate at LOS D or better during both the AM and PM peak hours of traffic.  

Base Year 2018 and 2022 traffic conditions at intersections along Piilani Highway 
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will continue to operate at LOS D or better during both the AM and PM peak 

hours of traffic.   

With Base Year 2016, 2018, and 2022 projected traffic volumes, the stop-

controlled approaches at the unsignalized intersections of Wailea Ike Drive/Kalai 

Waa Street and Wailea Alanui Drive/Kaukahi Drive will operate at LOS E or 

LOS F.  However, in accordance with the HCM, projected volumes at both 

intersections do not warrant a traffic signal system.  A roundabout was not 

studied at these intersections since Zoning Conditions for the Project require a 

traffic signal system when warranted. 

The northbound left-turn movement at the all-way stop-controlled 

intersection of Wailea Alanui Drive/Okolani Drive will operate at LOS E with Base 

Year 2018 projected traffic volumes and LOS F with Base Year 2022 projected 

traffic volumes.  A roundabout was studied at this intersection, however, in 

accordance with the U.S. Federal Highway Administration roundabout guidelines, 

a roundabout is not desirable where grades are greater than 4 percent.  It 

appears that Okolani Drive is greater than 4 percent near its intersection with 

Wailea Alanui Drive. 

Future Years WITH the Project 

Phase I (anticipated completion Year 2016) of the Project will include 

approximately 26,000 square feet of Office Space, 74,000 square feet of 

Commercial Space, 75 Multi-Family Affordable units, 158 Multi-Family Market 

Rate Units, 40 Multi-Family Townhouse units, and 127 Single-Family units.  

Additionally, Phase I will also include construction of the east leg of the Piilani 

Highway/Wailea Ike Drive intersection, forming a “tee”-intersection and the 

extension of Kaukahi Street to intersect with the Piilani Highway Extension. Since 

Kaukahi Street is a private road, it is planned to be a gated access within the 

Project to address the concerns of current owners along Kaukahi Street. 

Phase II (anticipated completion Year 2018) of the Project will include 

approximately 200 Multi-Family Affordable units, 30 Multi-Family Market Rate 

Units, 60 Multi-Family Townhouse units, and 110 Single-Family units.  

Additionally, Phase II will also include the construction the south leg of the Piilani 
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Highway/Wailea Ike Drive intersection, forming a cross intersection and extend 

Piilani Highway to intersect with the Kaukahi Street Extension. 

Phase III of the Project will include approximately 175 Multi-Family 

Affordable units, 12 Multi-Family Market Rate Units, and 163 Single-Family units.   

The following are Zoning Conditions for the Project and will be completed 

prior to construction or occupancy of the Project: 

• Widen Piilani Highway between Kilohana Drive/Mapu Place and 

Wailea Ike Drive to four (4) lanes; which is required for sufficient 

capacity without the Project. 

• The Wailea Alanui Drive/Wailea Ike Drive intersection shall be 

modified to provide a second northbound right-turn lane (signalize 

the movement) and a second westbound left-turn lane.   

• The Wailea Ike Drive/Kalai Waa Street and Wailea Alanui 

Drive/Kaukahi Street intersections shall be signalized when 

warranted.  Therefore, signal warrants are studied at the Wailea 

Ike Drive/Kalai Waa Street and Wailea Alanui Drive/Kaukahi 

Street intersections. 

With Future Year 2022 projected traffic volumes, the northbound left-turn 

movement at the unsignalized intersection of Wailea Ike Drive/Kalai Waa Street 

will continue to operate at LOS F.  However, in accordance with the HCM, a 

traffic signal at the intersection is not warranted.   

At the Wailea Alanui Drive/Kaukahi Street intersection, with Future Year 

2022 projected traffic volumes, a traffic signal system will most likely be 

warranted.  However, due to the current condition of the Makena Resort 

development it is unknown if the land use assumed in Section III.B. is accurate, 

therefore, a traffic signal warrant should be evaluated in the future as projects 

become developed.  As a signalized intersection, the intersection will operate at 

LOS C or better during the AM and PM peak hours of traffic. 
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Proposed Project Accesses Along Piilani Highway Extension 

The five (5) proposed accesses along the Piilani Highway Extension were 

studied as single lanes roundabout and unsignalized intersection.  During the AM 

and PM peak hours of traffic, both the single lane roundabout and unsignalized 

intersection will operate at LOS A at all proposed project intersections along 

Piilani Highway Extension.  Due to the length of Piilani Highway Extension – as 

well as no traffic signals warranted – there is a possibility that speeding could 

occur.  Therefore, single lane roundabouts were studied which are traffic 

calming, reducing the potential speeding of vehicles.   

B. Recommendations 

1. WITHOUT the Project 

The following are recommendations that would be needed 

WITHOUT the Project: 

• Year 2016 (WITHOUT the Project) - Widen Piilani Highway to 

four-lanes from Kilohana Drive/Mapu Place to Wailea Ike Drive.  

The following are the recommended lane configurations at 

intersections along Piilani Highway: 

Piilani Highway/Kilohana Drive/Mapu Place 

o Northbound and Southbound Approaches:  Provide an 

exclusive left-turn lane (with a protected left-turn signal 

phase), two (2) exclusive through lanes, and an exclusive 

right-turn lane. 

o Eastbound Approach:  Remain as an exclusive left-turn 

lane and a shared through/right-turn lane (with a 

permissive signal phase). 

o Westbound Approach:  Provide an exclusive left-turn lane, 

an exclusive through lane and an exclusive right-turn lane 

(with a permissive signal phase). 
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Piilani Highway/Okolani Drive/Mikioi Place 

o Northbound and Southbound Approaches:  Provide an 

exclusive left-turn lane (with a protected left-turn signal 

phase), an exclusive through lane, and a shared 

through/right-turn lane. 

o Eastbound Approach:  Provide an exclusive left-turn lane 

and a shared through/right-turn lane (with a permissive 

signal phase). 

o Westbound Approach:  Remain as a shared left-

turn/through/right-turn lane (with a permissive signal 

phase). 

Piilani Highway/Wailea Ike Drive  

o Southbound Approach:  Remain as an exclusive free right-

turn lane. 

o Eastbound Approach:  Remain as an exclusive free left-

turn lane. 

o Northbound and Westbound Approaches will only be 

constructed with the Project. 

• Year 2016 (WITHOUT the Project) - At the Wailea Alanui 
Drive/Kaukahi Drive intersection, provide the eastbound and 

westbound approach with an exclusive left-turn lane and a shared 

through/right-turn lane in conjunction with the Makena Resort. 

2. WITH the Project 

The following are recommendations of the traffic study that would 

be needed WITH the Project and are in accordance with the Zoning 

Conditions for the Project: 

• Year 2016 (WITH the Project) - Provide the following lane 

configuration at the Piilani Highway/Wailea Ike Drive with 

completion of Phase I (anticipated completion Year 2016) of the 

Project: 
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o Signalize the intersection. 

o Southbound approach:  Provide an exclusive left-turn lane 

and an exclusive right-turn lane.  Allow the Piilani Highway 

southbound right-turn to be a free turning movement by 

providing an exclusive westbound receiving lane on Wailea 

Ike Drive. 

o Eastbound approach:  Provide two (2) exclusive left-turn 

lanes (with a protected left-turn signal phase) and an 

exclusive through lane.   

o Westbound Approach:  Provide an exclusive through lane, 

and an exclusive right-turn lane. 

• Year 2016 (WITH the Project) - Provide the following lane 

configuration at the Wailea Alanui Drive/Wailea Ike Drive: 

o Northbound Approach:  Provide an exclusive through lane 

and two (2) exclusive right-turn lanes.  Signalize the 

two (2) exclusive right-turn lanes. 

o Southbound Approach:  Remain as an exclusive left-turn 

lane and two (2) exclusive through lanes. 

o Westbound Approach:  Provide two (2) exclusive left-turn 

lanes and an exclusive right-turn lane. 

• Year 2018 (WITH the Project) - Provide the following lane 

configuration at the Piilani Highway/Wailea Ike Drive with 

completion of Phase II (anticipated completion Year 2018) of the 

Project: 

o Northbound Approach:  Provide an exclusive left-turn lane 

(with a protected left-turn signal phase), two (2) exclusive 

through lanes, and an exclusive right-turn lane. 

o Southbound Approaches:  Provide two (2) exclusive left-

turn lanes (with a protected left-turn signal phase), an 

exclusive through lane, and an exclusive right-turn lane.  
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Also, it is recommended that the Piilani Highway 

southbound right-turn to be a free turning movement by 

providing an exclusive westbound receiving lane on Wailea 

Ike Drive.   

o Eastbound Approach:  Provide two (2) exclusive left-turn 

lanes (with a protected left-turn signal phase) and a shared 

through/right-turn lane. 

o Westbound Approach:  Provide an exclusive left-turn lane 

(with a protected left-turn signal phase), an exclusive 

through lane, and an exclusive right-turn lane. 

• Year 2022 (WITH the Project) – Perform a traffic signal warrant 

study as projects become developed and signalize the Wailea 
Alanui Drive/Kaukahi Street intersection, if warranted. 

3. Proposed Project Intersections 

It is recommended that the Piilani Highway Extension be a two (2) 

lane roadway south of its intersection with Wailea Ike Drive.  It is 

recommended that the proposed project intersections be single lane 

roundabouts or unsignalized intersections.  The following are the 

recommended lane configurations at the proposed Project accesses as 

unsignalized intersections: 

Piilani Highway Extension/North Access Intersection: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 
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Piilani Highway Extension/Fire Station Driveway Intersection: 

• Northbound Approach:  Provide a shared through/right-turn lane. 

• Southbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Westbound Approach:  Provide a shared left-turn/right-turn lane.  The 

westbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/Mid Access Intersection: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/Kaukahi Drive Extension: 

• Northbound Approach:  Provide an exclusive left-turn lane and an 

exclusive through lane. 

• Southbound Approach:  Provide a shared through/right-turn lane. 

• Eastbound Approach:  Provide a shared left-turn/right-turn lane.  The 

eastbound approach shall be the stop-controlled approach. 

Piilani Highway Extension/South Access: 

• Northbound and Southbound Approach:  Provide an exclusive left-turn 

lane and a shared through/right-turn lane. 

• Eastbound and Westbound Approach:  Provide a shared left-

turn/through/right-turn lane.  The westbound approach shall be the 

stop-controlled approach. 
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APPENDIX A 

TRAFFIC COUNT DATA 
 



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Kilohana AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Piilani - Kilohana AM
AM Peak Hour

Groups Printed- Unshifted
Piilani

From North
Kilohana

From East
Piilani

From South
Kilohana

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

06:30 18 155 4 0 28 2 0 0 0 73 1 4 0 1 11 2 299
06:45 17 169 11 0 29 3 2 0 0 53 0 2 2 5 15 1 309
Total 35 324 15 0 57 5 2 0 0 126 1 6 2 6 26 3 608

07:00 30 166 6 0 39 8 3 0 2 71 1 3 2 1 9 1 342
07:15 30 198 10 0 35 7 1 0 0 76 1 0 2 5 19 0 384
07:30 21 208 11 0 35 5 3 1 0 67 0 2 1 3 23 1 381
07:45 31 208 22 0 36 4 4 0 1 77 0 0 2 6 15 0 406
Total 112 780 49 0 145 24 11 1 3 291 2 5 7 15 66 2 1513

08:00 23 153 9 0 38 1 1 1 0 67 1 1 1 4 18 0 318
08:15 13 135 23 0 39 7 3 0 3 68 0 1 3 12 21 0 328

Grand Total 183 1392 96 0 279 37 17 2 6 552 4 13 13 37 131 5 2767
Apprch % 11 83.3 5.7 0 83.3 11 5.1 0.6 1 96 0.7 2.3 7 19.9 70.4 2.7  

Total % 6.6 50.3 3.5 0 10.1 1.3 0.6 0.1 0.2 19.9 0.1 0.5 0.5 1.3 4.7 0.2



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Kilohana AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Piilani
From North

Kilohana
From East

Piilani
From South

Kilohana
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 30 166 6 0 202 39 8 3 0 50 2 71 1 3 77 2 1 9 1 13 342
07:15 30 198 10 0 238 35 7 1 0 43 0 76 1 0 77 2 5 19 0 26 384
07:30 21 208 11 0 240 35 5 3 1 44 0 67 0 2 69 1 3 23 1 28 381
07:45 31 208 22 0 261 36 4 4 0 44 1 77 0 0 78 2 6 15 0 23 406

Total Volume 112 780 49 0 941 145 24 11 1 181 3 291 2 5 301 7 15 66 2 90 1513
% App. Total 11.9 82.9 5.2 0  80.1 13.3 6.1 0.6  1 96.7 0.7 1.7  7.8 16.7 73.3 2.2   

PHF .903 .938 .557 .000 .901 .929 .750 .688 .250 .905 .375 .945 .500 .417 .965 .875 .625 .717 .500 .804 .932
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Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Kilohana PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Piilani - Kilohana PM
PM Peak Hour

Groups Printed- Unshifted
Piilani

From North
Kilohana

From East
Piilani

From South
Kilohana

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

15:15 28 152 23 0 21 3 2 0 3 154 0 0 1 6 26 0 419
15:30 26 111 21 1 22 3 1 0 4 178 5 0 3 11 30 0 416
15:45 17 140 19 0 16 3 4 0 27 107 8 0 2 9 29 0 381
Total 71 403 63 1 59 9 7 0 34 439 13 0 6 26 85 0 1216

16:00 19 145 38 0 27 6 3 0 2 229 2 0 4 9 31 0 515
16:15 36 126 43 0 31 7 1 0 1 220 5 1 1 12 28 1 513
16:30 28 117 36 1 39 8 2 0 5 190 0 0 2 5 36 0 469
16:45 43 104 39 0 32 7 3 0 2 163 2 1 1 7 17 0 421
Total 126 492 156 1 129 28 9 0 10 802 9 2 8 33 112 1 1918

17:00 24 104 44 0 36 9 2 0 1 190 3 0 0 9 17 0 439
17:15 32 101 27 0 38 8 0 0 0 158 3 0 5 10 21 0 403

Grand Total 253 1100 290 2 262 54 18 0 45 1589 28 2 19 78 235 1 3976
Apprch % 15.4 66.9 17.6 0.1 78.4 16.2 5.4 0 2.7 95.5 1.7 0.1 5.7 23.4 70.6 0.3  

Total % 6.4 27.7 7.3 0.1 6.6 1.4 0.5 0 1.1 40 0.7 0.1 0.5 2 5.9 0



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Kilohana PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Piilani
From North

Kilohana
From East

Piilani
From South

Kilohana
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 19 145 38 0 202 27 6 3 0 36 2 229 2 0 233 4 9 31 0 44 515
16:15 36 126 43 0 205 31 7 1 0 39 1 220 5 1 227 1 12 28 1 42 513
16:30 28 117 36 1 182 39 8 2 0 49 5 190 0 0 195 2 5 36 0 43 469
16:45 43 104 39 0 186 32 7 3 0 42 2 163 2 1 168 1 7 17 0 25 421

Total Volume 126 492 156 1 775 129 28 9 0 166 10 802 9 2 823 8 33 112 1 154 1918
% App. Total 16.3 63.5 20.1 0.1  77.7 16.9 5.4 0  1.2 97.4 1.1 0.2  5.2 21.4 72.7 0.6   

PHF .733 .848 .907 .250 .945 .827 .875 .750 .000 .847 .500 .876 .450 .500 .883 .500 .688 .778 .250 .875 .931
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Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Okolani AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Piilani - Okolani AM
AM Peak Hour

Groups Printed- Unshifted
Piilani

From North
Okolani

From East
Piilani

From South
Okolani

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

06:30 10 147 5 0 23 1 1 0 2 46 0 1 1 2 11 0 250
06:45 10 162 4 0 18 1 10 0 1 33 0 0 1 2 5 0 247
Total 20 309 9 0 41 2 11 0 3 79 0 1 2 4 16 0 497

07:00 16 148 4 0 20 4 11 0 2 44 0 0 0 1 6 0 256
07:15 12 155 10 0 16 6 4 0 2 50 2 0 4 0 6 0 267
07:30 14 192 9 0 16 5 5 0 5 49 0 0 3 1 8 0 307
07:45 13 180 6 0 12 3 13 0 4 55 1 1 8 2 7 0 305
Total 55 675 29 0 64 18 33 0 13 198 3 1 15 4 27 0 1135

08:00 13 136 8 0 9 9 11 0 1 52 2 0 2 3 8 0 254
Grand Total 88 1120 46 0 114 29 55 0 17 329 5 2 19 11 51 0 1886

Apprch % 7 89.3 3.7 0 57.6 14.6 27.8 0 4.8 93.2 1.4 0.6 23.5 13.6 63 0  
Total % 4.7 59.4 2.4 0 6 1.5 2.9 0 0.9 17.4 0.3 0.1 1 0.6 2.7 0



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Okolani AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Piilani
From North

Okolani
From East

Piilani
From South

Okolani
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 16 148 4 0 168 20 4 11 0 35 2 44 0 0 46 0 1 6 0 7 256
07:15 12 155 10 0 177 16 6 4 0 26 2 50 2 0 54 4 0 6 0 10 267
07:30 14 192 9 0 215 16 5 5 0 26 5 49 0 0 54 3 1 8 0 12 307
07:45 13 180 6 0 199 12 3 13 0 28 4 55 1 1 61 8 2 7 0 17 305

Total Volume 55 675 29 0 759 64 18 33 0 115 13 198 3 1 215 15 4 27 0 46 1135
% App. Total 7.2 88.9 3.8 0  55.7 15.7 28.7 0  6 92.1 1.4 0.5  32.6 8.7 58.7 0   

PHF .859 .879 .725 .000 .883 .800 .750 .635 .000 .821 .650 .900 .375 .250 .881 .469 .500 .844 .000 .676 .924
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Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Okolani PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Piilani - Okolani PM
PM Peak Hour

Groups Printed- Unshifted
Piilani

From North
Okolani

From East
Piilani

From South
Okolani

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

15:30 8 103 13 0 12 3 3 0 11 174 2 0 1 2 7 0 339
15:45 15 123 13 0 10 1 4 0 8 152 0 0 4 4 18 0 352
Total 23 226 26 0 22 4 7 0 19 326 2 0 5 6 25 0 691

16:00 13 104 25 0 13 1 1 0 17 206 2 1 3 5 16 0 407
16:15 6 93 25 0 12 1 6 0 3 172 3 0 6 6 15 0 348
16:30 10 97 12 1 10 8 2 0 13 167 2 0 3 6 18 0 349
16:45 10 77 14 0 8 4 4 0 5 121 0 0 2 9 12 0 266
Total 39 371 76 1 43 14 13 0 38 666 7 1 14 26 61 0 1370

17:00 13 69 16 0 15 4 4 0 12 172 1 0 1 3 9 0 319
17:15 5 70 20 0 15 3 3 0 7 130 3 0 2 3 10 0 271

Grand Total 80 736 138 1 95 25 27 0 76 1294 13 1 22 38 105 0 2651
Apprch % 8.4 77.1 14.5 0.1 64.6 17 18.4 0 5.5 93.5 0.9 0.1 13.3 23 63.6 0  

Total % 3 27.8 5.2 0 3.6 0.9 1 0 2.9 48.8 0.5 0 0.8 1.4 4 0



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Piilani - Okolani PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Piilani
From North

Okolani
From East

Piilani
From South

Okolani
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 13 104 25 0 142 13 1 1 0 15 17 206 2 1 226 3 5 16 0 24 407
16:15 6 93 25 0 124 12 1 6 0 19 3 172 3 0 178 6 6 15 0 27 348
16:30 10 97 12 1 120 10 8 2 0 20 13 167 2 0 182 3 6 18 0 27 349
16:45 10 77 14 0 101 8 4 4 0 16 5 121 0 0 126 2 9 12 0 23 266

Total Volume 39 371 76 1 487 43 14 13 0 70 38 666 7 1 712 14 26 61 0 101 1370
% App. Total 8 76.2 15.6 0.2  61.4 20 18.6 0  5.3 93.5 1 0.1  13.9 25.7 60.4 0   

PHF .750 .892 .760 .250 .857 .827 .438 .542 .000 .875 .559 .808 .583 .250 .788 .583 .722 .847 .000 .935 .842
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Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Wailea Ike - Kalai Waa AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Wailea Ike - Kalai Waa AM
AM Peak Hour

Groups Printed- Unshifted
Kalai Waa

From North
Wailea Ike
From East

Kalai Waa
From South

Wailea Ike
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 0 0 0 0 1 117 22 0 10 0 1 0 2 38 0 0 191
06:45 0 0 0 0 0 145 27 0 4 0 2 0 1 29 0 0 208
Total 0 0 0 0 1 262 49 0 14 0 3 0 3 67 0 0 399

07:00 0 0 0 0 0 134 24 0 4 0 0 0 1 48 0 0 211
07:15 0 0 0 0 0 155 26 0 11 0 1 1 2 42 0 0 238
07:30 0 0 0 0 0 188 29 0 14 0 2 0 0 40 0 0 273
07:45 0 0 0 0 0 181 36 0 4 0 2 0 2 54 0 0 279
Total 0 0 0 0 0 658 115 0 33 0 5 1 5 184 0 0 1001

08:00 0 0 0 0 0 125 40 0 11 0 2 0 4 45 0 0 227
08:15 0 0 0 0 0 86 17 0 3 0 0 0 2 30 1 0 139

Grand Total 0 0 0 0 1 1131 221 0 61 0 10 1 14 326 1 0 1766
Apprch % 0 0 0 0 0.1 83.6 16.3 0 84.7 0 13.9 1.4 4.1 95.6 0.3 0  

Total % 0 0 0 0 0.1 64 12.5 0 3.5 0 0.6 0.1 0.8 18.5 0.1 0



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Wailea Ike - Kalai Waa AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Kalai Waa
From North

Wailea Ike
From East

Kalai Waa
From South

Wailea Ike
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 0 0 0 0 0 0 134 24 0 158 4 0 0 0 4 1 48 0 0 49 211
07:15 0 0 0 0 0 0 155 26 0 181 11 0 1 1 13 2 42 0 0 44 238
07:30 0 0 0 0 0 0 188 29 0 217 14 0 2 0 16 0 40 0 0 40 273
07:45 0 0 0 0 0 0 181 36 0 217 4 0 2 0 6 2 54 0 0 56 279

Total Volume 0 0 0 0 0 0 658 115 0 773 33 0 5 1 39 5 184 0 0 189 1001
% App. Total 0 0 0 0  0 85.1 14.9 0  84.6 0 12.8 2.6  2.6 97.4 0 0   

PHF .000 .000 .000 .000 .000 .000 .875 .799 .000 .891 .589 .000 .625 .250 .609 .625 .852 .000 .000 .844 .897
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Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Wailea Ike - Kalai Waa PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Wailea Ike - Kalai Waa PM
PM Peak Hour

Groups Printed- Unshifted
Kalai Waa

From North
Wailea Ike
From East

Kalai Waa
From South

Wailea Ike
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:15 0 0 0 0 0 98 10 0 36 0 1 1 2 134 0 0 282
15:30 0 0 0 0 0 109 10 0 53 0 3 0 1 139 1 0 316
15:45 0 0 0 0 2 110 25 0 34 0 1 0 3 127 0 0 302
Total 0 0 0 0 2 317 45 0 123 0 5 1 6 400 1 0 900

16:00 0 0 0 0 0 120 19 0 55 0 3 0 1 186 0 0 384
16:15 0 0 0 0 0 88 17 0 24 0 1 0 4 159 0 0 293
16:30 0 0 0 0 0 93 22 0 24 0 4 0 2 166 0 0 311
16:45 0 0 0 0 1 90 12 0 22 0 1 0 3 116 0 0 245
Total 0 0 0 0 1 391 70 0 125 0 9 0 10 627 0 0 1233

17:00 0 0 0 0 0 79 13 0 32 0 1 0 1 155 0 0 281
17:15 0 0 0 0 0 68 17 0 28 0 3 0 0 112 0 0 228

Grand Total 0 0 0 0 3 855 145 0 308 0 18 1 17 1294 1 0 2642
Apprch % 0 0 0 0 0.3 85.2 14.5 0 94.2 0 5.5 0.3 1.3 98.6 0.1 0  

Total % 0 0 0 0 0.1 32.4 5.5 0 11.7 0 0.7 0 0.6 49 0 0



Austin, Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817
Phone: 533-3646  Fax: 526-1267 File Name : Wailea Ike - Kalai Waa PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Kalai Waa
From North

Wailea Ike
From East

Kalai Waa
From South

Wailea Ike
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 0 0 0 0 0 120 19 0 139 55 0 3 0 58 1 186 0 0 187 384
16:15 0 0 0 0 0 0 88 17 0 105 24 0 1 0 25 4 159 0 0 163 293
16:30 0 0 0 0 0 0 93 22 0 115 24 0 4 0 28 2 166 0 0 168 311
16:45 0 0 0 0 0 1 90 12 0 103 22 0 1 0 23 3 116 0 0 119 245

Total Volume 0 0 0 0 0 1 391 70 0 462 125 0 9 0 134 10 627 0 0 637 1233
% App. Total 0 0 0 0  0.2 84.6 15.2 0  93.3 0 6.7 0  1.6 98.4 0 0   

PHF .000 .000 .000 .000 .000 .250 .815 .795 .000 .831 .568 .000 .563 .000 .578 .625 .843 .000 .000 .852 .803
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone:533-3646 Fax: 526-1267 File Name : Wailea Alanui - Wailea Ike AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Wailea Alanui - Wailea Ike
Am Peak Hour

Groups Printed- Unshifted
Wailea Alanui
From North

Wailea Ike
From East

Wailea Alanui
From South

Wailea Ike
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 0 49 11 1 22 0 95 1 36 18 0 4 0 0 0 0 237
06:45 0 60 10 0 16 0 147 0 25 10 0 8 0 0 0 0 276
Total 0 109 21 1 38 0 242 1 61 28 0 12 0 0 0 0 513

07:00 0 57 20 2 13 0 140 0 43 23 0 1 0 0 0 0 299
07:15 0 65 20 1 22 0 129 0 37 19 0 4 0 0 0 0 297
07:30 0 76 21 1 45 0 144 1 27 39 0 10 0 0 0 0 364
07:45 0 67 13 0 36 0 150 0 47 30 0 3 0 0 0 0 346
Total 0 265 74 4 116 0 563 1 154 111 0 18 0 0 0 0 1306

08:00 0 45 16 0 20 2 110 0 32 26 0 3 0 0 0 0 254
08:15 0 50 20 0 37 0 75 0 37 31 0 4 0 0 0 0 254

Grand Total 0 469 131 5 211 2 990 2 284 196 0 37 0 0 0 0 2327
Apprch % 0 77.5 21.7 0.8 17.5 0.2 82.2 0.2 54.9 37.9 0 7.2 0 0 0 0  

Total % 0 20.2 5.6 0.2 9.1 0.1 42.5 0.1 12.2 8.4 0 1.6 0 0 0 0



Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone:533-3646 Fax: 526-1267 File Name : Wailea Alanui - Wailea Ike AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Wailea Alanui
From North

Wailea Ike
From East

Wailea Alanui
From South

Wailea Ike
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 0 57 20 2 79 13 0 140 0 153 43 23 0 1 67 0 0 0 0 0 299
07:15 0 65 20 1 86 22 0 129 0 151 37 19 0 4 60 0 0 0 0 0 297
07:30 0 76 21 1 98 45 0 144 1 190 27 39 0 10 76 0 0 0 0 0 364
07:45 0 67 13 0 80 36 0 150 0 186 47 30 0 3 80 0 0 0 0 0 346

Total Volume 0 265 74 4 343 116 0 563 1 680 154 111 0 18 283 0 0 0 0 0 1306
% App. Total 0 77.3 21.6 1.2  17.1 0 82.8 0.1  54.4 39.2 0 6.4  0 0 0 0   

PHF .000 .872 .881 .500 .875 .644 .000 .938 .250 .895 .819 .712 .000 .450 .884 .000 .000 .000 .000 .000 .897
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone:533-3646 Fax: 526-1267 File Name : Wailea Alanui - Wailea Ike PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Wailea Alanui - Wailea Ike PM
PM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui
From North

Wailea Ike
From East

Wailea Alanui
From South

Wailea Ike
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:15 0 53 29 1 31 0 79 1 110 72 0 5 0 0 0 0 381
15:30 0 58 29 3 37 0 75 0 121 73 1 5 0 0 0 0 402
15:45 0 60 23 0 34 0 86 0 116 56 0 1 0 0 0 0 376
Total 0 171 81 4 102 0 240 1 347 201 1 11 0 0 0 0 1159

16:00 0 56 46 2 32 0 99 0 162 89 0 1 0 0 0 0 487
16:15 0 76 35 2 31 1 73 3 128 71 0 6 0 0 0 0 426
16:30 0 51 42 3 29 0 77 0 122 77 0 9 0 0 0 0 410
16:45 0 40 23 0 21 0 82 0 82 68 0 3 0 0 0 0 319
Total 0 223 146 7 113 1 331 3 494 305 0 19 0 0 0 0 1642

17:00 0 42 37 0 24 0 54 0 122 82 0 3 0 0 0 0 364
17:15 0 37 26 0 24 0 47 0 96 69 0 1 0 0 0 0 300

Grand Total 0 473 290 11 263 1 672 4 1059 657 1 34 0 0 0 0 3465
Apprch % 0 61.1 37.5 1.4 28 0.1 71.5 0.4 60.5 37.5 0.1 1.9 0 0 0 0  

Total % 0 13.7 8.4 0.3 7.6 0 19.4 0.1 30.6 19 0 1 0 0 0 0
Unshifted 0 473 290 11 263 1 672 4 1059 657 1 34 0 0 0 0 3465

% Unshifted 0 100 100 100 100 100 100 100 100 100 100 100 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 & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone:533-3646 Fax: 526-1267 File Name : Wailea Alanui - Wailea Ike PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Wailea Alanui
From North

Wailea Ike
From East

Wailea Alanui
From South

Wailea Ike
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 15:45 to 16:30 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 15:45

15:45 0 60 23 0 83 34 0 86 0 120 116 56 0 1 173 0 0 0 0 0 376
16:00 0 56 46 2 104 32 0 99 0 131 162 89 0 1 252 0 0 0 0 0 487
16:15 0 76 35 2 113 31 1 73 3 108 128 71 0 6 205 0 0 0 0 0 426
16:30 0 51 42 3 96 29 0 77 0 106 122 77 0 9 208 0 0 0 0 0 410

Total Volume 0 243 146 7 396 126 1 335 3 465 528 293 0 17 838 0 0 0 0 0 1699
% App. Total 0 61.4 36.9 1.8  27.1 0.2 72 0.6  63 35 0 2  0 0 0 0   

PHF .000 .799 .793 .583 .876 .926 .250 .846 .250 .887 .815 .823 .000 .472 .831 .000 .000 .000 .000 .000 .872
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Okolani AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Wailea Alanui / Okolani
AM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui
From North

Okolani
From East

Wailea Alanui
From South

Okolani
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 2 9 0 5 0 1 11 1 5 2 15 1 49 8 1 10 120
06:45 2 16 1 3 1 3 14 1 2 1 15 1 63 5 1 16 145
Total 4 25 1 8 1 4 25 2 7 3 30 2 112 13 2 26 265

07:00 1 10 1 6 0 3 13 1 2 3 21 0 68 10 2 4 145
07:15 0 10 1 3 2 7 16 0 7 7 21 0 61 5 2 4 146
07:30 2 16 2 4 0 7 13 0 11 8 22 1 66 10 1 13 176
07:45 3 19 3 7 0 7 6 0 2 6 33 0 69 6 4 2 167
Total 6 55 7 20 2 24 48 1 22 24 97 1 264 31 9 23 634

08:00 0 11 1 2 0 10 16 0 6 5 27 3 52 5 2 5 145
Grand Total 10 91 9 30 3 38 89 3 35 32 154 6 428 49 13 54 1044

Apprch % 7.1 65 6.4 21.4 2.3 28.6 66.9 2.3 15.4 14.1 67.8 2.6 78.7 9 2.4 9.9  
Total % 1 8.7 0.9 2.9 0.3 3.6 8.5 0.3 3.4 3.1 14.8 0.6 41 4.7 1.2 5.2

Unshifted 10 91 9 30 3 38 89 3 35 32 154 6 428 49 13 54 1044
% Unshifted 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% 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, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Okolani AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Wailea Alanui
From North

Okolani
From East

Wailea Alanui
From South

Okolani
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 1 10 1 6 18 0 3 13 1 17 2 3 21 0 26 68 10 2 4 84 145
07:15 0 10 1 3 14 2 7 16 0 25 7 7 21 0 35 61 5 2 4 72 146
07:30 2 16 2 4 24 0 7 13 0 20 11 8 22 1 42 66 10 1 13 90 176

07:45 3 19 3 7 32 0 7 6 0 13 2 6 33 0 41 69 6 4 2 81 167
Total Volume 6 55 7 20 88 2 24 48 1 75 22 24 97 1 144 264 31 9 23 327 634
% App. Total 6.8 62.5 8 22.7  2.7 32 64 1.3  15.3 16.7 67.4 0.7  80.7 9.5 2.8 7   

PHF .500 .724 .583 .714 .688 .250 .857 .750 .250 .750 .500 .750 .735 .250 .857 .957 .775 .563 .442 .908 .901
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Okolani PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Wailea Alanui / Okolani
PM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui

From North
Okolani

From East
Wailea Alanui
From South

Okolani
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:15 0 10 0 0 1 6 9 0 16 15 68 0 47 11 3 0 186
15:30 0 9 4 0 3 8 11 0 17 28 73 0 62 6 3 3 227
15:45 4 10 1 0 1 4 11 0 16 18 71 0 47 8 3 0 194
Total 4 29 5 0 5 18 31 0 49 61 212 0 156 25 9 3 607

16:00 5 9 4 0 3 8 9 0 17 26 69 0 65 7 4 4 230
16:15 6 7 1 1 3 9 8 1 11 19 66 0 48 6 3 2 191
16:30 0 4 2 0 3 6 9 0 21 31 83 0 68 7 1 0 235
16:45 2 3 2 1 3 5 9 0 17 21 65 0 52 16 4 0 200
Total 13 23 9 2 12 28 35 1 66 97 283 0 233 36 12 6 856

17:00 0 12 0 0 2 10 9 0 13 23 73 0 51 11 4 0 208
17:15 1 4 0 0 1 6 7 0 11 13 57 0 44 11 4 2 161

Grand Total 18 68 14 2 20 62 82 1 139 194 625 0 484 83 29 11 1832
Apprch % 17.6 66.7 13.7 2 12.1 37.6 49.7 0.6 14.5 20.3 65.2 0 79.7 13.7 4.8 1.8  

Total % 1 3.7 0.8 0.1 1.1 3.4 4.5 0.1 7.6 10.6 34.1 0 26.4 4.5 1.6 0.6
Unshifted 18 68 14 2 20 62 82 1 139 194 625 0 484 83 29 11 1832

% 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, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Okolani PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Wailea Alanui
From North

Okolani
From East

Wailea Alanui
From South

Okolani
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 5 9 4 0 18 3 8 9 0 20 17 26 69 0 112 65 7 4 4 80 230
16:15 6 7 1 1 15 3 9 8 1 21 11 19 66 0 96 48 6 3 2 59 191
16:30 0 4 2 0 6 3 6 9 0 18 21 31 83 0 135 68 7 1 0 76 235
16:45 2 3 2 1 8 3 5 9 0 17 17 21 65 0 103 52 16 4 0 72 200

Total Volume 13 23 9 2 47 12 28 35 1 76 66 97 283 0 446 233 36 12 6 287 856
% App. Total 27.7 48.9 19.1 4.3  15.8 36.8 46.1 1.3  14.8 21.7 63.5 0  81.2 12.5 4.2 2.1   

PHF .542 .639 .563 .500 .653 1.000
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : S Kihei - Kilohana AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

S Kihei / Kilohana
AM Peak Hour

Groups Printed- Unshifted
S Kihei

From North
Kilohana

From East
S Kihei

From South
Kilohana

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

06:30 0 61 2 0 8 0 6 16 3 19 0 0 0 0 0 0 115
06:45 0 56 10 0 15 0 1 8 2 19 0 2 0 0 0 0 113
Total 0 117 12 0 23 0 7 24 5 38 0 2 0 0 0 0 228

07:00 0 72 17 0 14 0 1 13 1 23 0 4 0 0 0 0 145
07:15 0 74 31 1 13 0 1 10 6 25 0 3 0 0 0 0 164
07:30 0 64 15 0 13 0 0 5 0 25 0 1 0 0 0 0 123
07:45 0 78 18 0 23 0 3 9 2 36 0 0 0 0 0 0 169
Total 0 288 81 1 63 0 5 37 9 109 0 8 0 0 0 0 601

08:00 0 53 13 0 19 0 6 12 2 29 0 3 0 0 0 0 137
Grand Total 0 458 106 1 105 0 18 73 16 176 0 13 0 0 0 0 966

Apprch % 0 81.1 18.8 0.2 53.6 0 9.2 37.2 7.8 85.9 0 6.3 0 0 0 0  
Total % 0 47.4 11 0.1 10.9 0 1.9 7.6 1.7 18.2 0 1.3 0 0 0 0



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : S Kihei - Kilohana AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

S Kihei
From North

Kilohana
From East

S Kihei
From South

Kilohana
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 0 72 17 0 89 14 0 1 13 28 1 23 0 4 28 0 0 0 0 0 145
07:15 0 74 31 1 106 13 0 1 10 24 6 25 0 3 34 0 0 0 0 0 164
07:30 0 64 15 0 79 13 0 0 5 18 0 25 0 1 26 0 0 0 0 0 123
07:45 0 78 18 0 96 23 0 3 9 35 2 36 0 0 38 0 0 0 0 0 169

Total Volume 0 288 81 1 370 63 0 5 37 105 9 109 0 8 126 0 0 0 0 0 601
% App. Total 0 77.8 21.9 0.3  60 0 4.8 35.2  7.1 86.5 0 6.3  0 0 0 0   

PHF .000 .923 .653 .250 .873 .685 .000 .417 .712 .750 .375 .757 .000 .500 .829 .000 .000 .000 .000 .000 .889
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : S Kihei - Kilohana PM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

S Kihei / Kilohana
PM Peak Hour

Groups Printed- Unshifted
S Kihei

From North
Kilohana

From East
S Kihei

From South
Kilohana

From West
Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

15:15 0 55 14 0 22 0 2 2 4 85 0 14 0 0 0 0 198
15:30 0 69 5 0 21 0 1 0 5 76 0 13 0 0 0 0 190
15:45 0 49 14 0 30 0 5 0 3 67 0 7 0 0 0 0 175
Total 0 173 33 0 73 0 8 2 12 228 0 34 0 0 0 0 563

16:00 0 74 16 0 39 0 6 0 7 89 0 3 0 0 0 0 234
16:15 0 63 14 0 24 0 13 0 4 73 1 2 0 0 0 0 194
16:30 0 67 14 0 32 0 5 0 7 87 0 5 0 0 0 0 217
16:45 0 56 22 0 33 0 5 0 4 55 1 7 0 0 0 0 183
Total 0 260 66 0 128 0 29 0 22 304 2 17 0 0 0 0 828

17:00 0 49 14 0 20 0 7 6 4 75 0 2 0 0 0 0 177
17:15 0 46 21 0 30 0 0 0 2 71 0 4 0 0 0 0 174

Grand Total 0 528 134 0 251 0 44 8 40 678 2 57 0 0 0 0 1742
Apprch % 0 79.8 20.2 0 82.8 0 14.5 2.6 5.1 87.3 0.3 7.3 0 0 0 0  

Total % 0 30.3 7.7 0 14.4 0 2.5 0.5 2.3 38.9 0.1 3.3 0 0 0 0



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : S Kihei - Kilohana PM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

S Kihei
From North

Kilohana
From East

S Kihei
From South

Kilohana
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 74 16 0 90 39 0 6 0 45 7 89 0 3 99 0 0 0 0 0 234
16:15 0 63 14 0 77 24 0 13 0 37 4 73 1 2 80 0 0 0 0 0 194
16:30 0 67 14 0 81 32 0 5 0 37 7 87 0 5 99 0 0 0 0 0 217
16:45 0 56 22 0 78 33 0 5 0 38 4 55 1 7 67 0 0 0 0 0 183

Total Volume 0 260 66 0 326 128 0 29 0 157 22 304 2 17 345 0 0 0 0 0 828
% App. Total 0 79.8 20.2 0  81.5 0 18.5 0  6.4 88.1 0.6 4.9  0 0 0 0   

PHF .000 .878 .750 .000 .906 .821 .000 .558 .000 .872 .786 .854 .500 .607 .871 .000 .000 .000 .000 .000 .885
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Grand Wailea AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Wailea Alanui / Grand Wailea
AM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui

From North
Grand Wailea

From East
Wailea Alanui
From South

Grand Wailea
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:30 13 119 3 2 3 0 0 0 0 38 2 0 1 0 11 5 197
06:45 9 164 4 3 0 2 1 0 0 23 1 0 1 1 3 8 220
Total 22 283 7 5 3 2 1 0 0 61 3 0 2 1 14 13 417

07:00 9 167 2 1 0 1 1 0 2 57 0 0 0 1 3 4 248
07:15 11 150 5 0 1 0 1 2 1 37 2 0 0 0 3 2 215
07:30 10 153 6 5 2 0 0 2 0 54 1 0 0 0 1 13 247
07:45 8 140 7 1 0 0 0 0 0 58 1 0 2 0 8 5 230
Total 38 610 20 7 3 1 2 4 3 206 4 0 2 1 15 24 940

08:00 0 120 5 0 5 0 0 0 0 47 0 0 0 0 0 8 185
Grand Total 60 1013 32 12 11 3 3 4 3 314 7 0 4 2 29 45 1542

Apprch % 5.4 90.7 2.9 1.1 52.4 14.3 14.3 19 0.9 96.9 2.2 0 5 2.5 36.2 56.2  
Total % 3.9 65.7 2.1 0.8 0.7 0.2 0.2 0.3 0.2 20.4 0.5 0 0.3 0.1 1.9 2.9

Unshifted 60 1013 32 12 11 3 3 4 3 314 7 0 4 2 29 45 1542
% 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, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Grand Wailea AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Wailea Alanui
From North

Grand Wailea
From East

Wailea Alanui
From South

Grand Wailea
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 9 167 2 1 179 0 1 1 0 2 2 57 0 0 59 0 1 3 4 8 248
07:15 11 150 5 0 166 1 0 1 2 4 1 37 2 0 40 0 0 3 2 5 215
07:30 10 153 6 5 174 2 0 0 2 4 0 54 1 0 55 0 0 1 13 14 247
07:45 8 140 7 1 156 0 0 0 0 0 0 58 1 0 59 2 0 8 5 15 230

Total Volume 38 610 20 7 675 3 1 2 4 10 3 206 4 0 213 2 1 15 24 42 940
% App. Total 5.6 90.4 3 1  30 10 20 40  1.4 96.7 1.9 0  4.8 2.4 35.7 57.1   

PHF .864 .913 .714 .350 .943 .375 .250 .500 .500 .625 .375 .888 .500 .000 .903 .250 .250 .469 .462 .700 .948
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Grand Wailea PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Wailea Alanui / Grand Wailea
PM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui

From North
Grand Wailea

From East
Wailea Alanui
From South

Grand Wailea
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:15 9 106 1 0 9 0 1 0 1 156 0 2 1 1 4 0 291
15:30 6 107 7 0 14 0 0 0 1 171 0 0 1 0 3 2 312
15:45 13 115 5 1 8 1 1 0 0 157 1 0 1 0 14 9 326
Total 28 328 13 1 31 1 2 0 2 484 1 2 3 1 21 11 929

16:00 8 111 6 0 11 3 0 0 0 227 3 0 1 0 14 3 387
16:15 9 88 3 8 3 1 1 0 0 137 3 0 0 0 11 4 268
16:30 9 89 3 0 3 2 1 0 1 147 1 0 2 1 10 8 277
16:45 2 93 3 1 4 4 0 0 1 116 2 0 1 3 11 7 248
Total 28 381 15 9 21 10 2 0 2 627 9 0 4 4 46 22 1180

17:00 2 80 1 2 6 1 0 0 2 173 0 0 0 2 17 1 287
17:15 7 66 3 7 2 1 1 0 1 155 0 0 0 0 9 3 255

Grand Total 65 855 32 19 60 13 5 0 7 1439 10 2 7 7 93 37 2651
Apprch % 6.7 88.1 3.3 2 76.9 16.7 6.4 0 0.5 98.7 0.7 0.1 4.9 4.9 64.6 25.7  

Total % 2.5 32.3 1.2 0.7 2.3 0.5 0.2 0 0.3 54.3 0.4 0.1 0.3 0.3 3.5 1.4
Unshifted 65 855 32 19 60 13 5 0 7 1439 10 2 7 7 93 37 2651

% Unshifted 100 100 100 100 100 100 100 0 100 100 100 100 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% 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, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Grand Wailea PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Wailea Alanui
From North

Grand Wailea
From East

Wailea Alanui
From South

Grand Wailea
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 8 111 6 0 125 11 3 0 0 14 0 227 3 0 230 1 0 14 3 18 387
16:15 9 88 3 8 108 3 1 1 0 5 0 137 3 0 140 0 0 11 4 15 268
16:30 9 89 3 0 101 3 2 1 0 6 1 147 1 0 149 2 1 10 8 21 277
16:45 2 93 3 1 99 4 4 0 0 8 1 116 2 0 119 1 3 11 7 22 248

Total Volume 28 381 15 9 433 21 10 2 0 33 2 627 9 0 638 4 4 46 22 76 1180
% App. Total 6.5 88 3.5 2.1  63.6 30.3 6.1 0  0.3 98.3 1.4 0  5.3 5.3 60.5 28.9   

PHF .778 .858 .625 .281 .866 .477 .625 .500 .000 .589 .500 .691 .750 .000 .693 .500 .333 .821 .688 .864 .762
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Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Kauakahi AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 1

Wailea Alanui / Kauakahi
AM Peak Hour

Groups Printed- Unshifted
Wailea Alanui

From North
Kauakahi
From East

Wailea Alanui
From South

Kauakahi
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
06:15 12 40 9 0 5 5 3 0 1 12 1 0 1 1 3 0 93
06:30 11 43 9 0 5 3 3 0 1 14 1 0 1 3 3 0 97
06:45 20 67 4 1 7 5 3 0 2 11 0 0 1 1 6 4 132
Total 43 150 22 1 17 13 9 0 4 37 2 0 3 5 12 4 322

07:00 30 63 4 9 8 6 3 0 2 10 0 0 0 0 7 3 145
07:15 36 40 5 1 11 8 8 0 0 17 1 0 0 5 4 0 136
07:30 30 53 6 3 4 2 11 0 3 22 0 0 3 8 9 0 154
07:45 37 51 7 0 3 9 13 0 0 18 1 0 1 3 5 5 153
Total 133 207 22 13 26 25 35 0 5 67 2 0 4 16 25 8 588

08:00 17 47 3 1 4 4 8 0 1 20 0 0 2 2 4 4 117
Grand Total 193 404 47 15 47 42 52 0 10 124 4 0 9 23 41 16 1027

Apprch % 29.3 61.3 7.1 2.3 33.3 29.8 36.9 0 7.2 89.9 2.9 0 10.1 25.8 46.1 18  
Total % 18.8 39.3 4.6 1.5 4.6 4.1 5.1 0 1 12.1 0.4 0 0.9 2.2 4 1.6



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Kauakahi AM

Site Code : 00000000
Start Date : 6/25/2008
Page No : 2

Wailea Alanui
From North

Kauakahi
From East

Wailea Alanui
From South

Kauakahi
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 to 07:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00

07:00 30 63 4 9 106 8 6 3 0 17 2 10 0 0 12 0 0 7 3 10 145
07:15 36 40 5 1 82 11 8 8 0 27 0 17 1 0 18 0 5 4 0 9 136
07:30 30 53 6 3 92 4 2 11 0 17 3 22 0 0 25 3 8 9 0 20 154
07:45 37 51 7 0 95 3 9 13 0 25 0 18 1 0 19 1 3 5 5 14 153

Total Volume 133 207 22 13 375 26 25 35 0 86 5 67 2 0 74 4 16 25 8 53 588
% App. Total 35.5 55.2 5.9 3.5  30.2 29.1 40.7 0  6.8 90.5 2.7 0  7.5 30.2 47.2 15.1   

PHF .899 .821 .786 .361 .884 .591 .694 .673 .000 .796 .417 .761 .500 .000 .740 .333 .500 .694 .400 .663 .955

 Wailea Alanui 

 K
a
u
a
ka

h
i  K

a
u
a
ka

h
i 

 Wailea Alanui 

Right
133 

Thru
207 

Left
22 

Peds
13 

InOut Total
118 375 493 

R
ig

h
t

2
6
 

T
h
ru2

5
 

L
e
ft3
5
 

P
e
d
s0

 

O
u
t

T
o
ta

l
In

4
3
 

8
6
 

1
2
9
 

Left
2 

Thru
67 

Right
5 

Peds
0 

Out TotalIn
246 74 320 

L
e
ft2
5
 

T
h
ru1

6
 

R
ig

h
t4
 

P
e
d
s8

 

T
o
ta

l
O

u
t

In
1
6
0
 

5
3
 

2
1
3
 

Peak Hour Begins at 07:00
 
Unshifted

Peak Hour Data

North



Austin, Tsutsumi and Associates
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Kauakahi PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 1

Wailea Alanui / Kauakahi
PM Peak Hour

Groups Printed- Unshifted - Bank 1
Wailea Alanui

From North
Kauakahi
From East

Wailea Alanui
From South

Kauakahi
From West

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total
15:15 16 38 19 0 0 1 3 0 13 62 2 0 1 5 11 0 171
15:30 18 46 11 0 0 1 4 0 9 58 1 0 4 15 26 1 194
15:45 17 34 8 0 0 4 8 0 10 54 2 0 2 9 16 0 164
Total 51 118 38 0 0 6 15 0 32 174 5 0 7 29 53 1 529

16:00 13 53 10 0 0 2 8 0 17 87 1 0 2 6 47 2 248
16:15 18 46 8 0 3 4 4 0 6 57 0 0 2 4 12 0 164
16:30 18 65 5 0 1 3 9 0 8 75 2 0 4 7 16 1 214
16:45 10 34 5 1 3 3 3 0 7 63 2 0 0 4 11 1 147
Total 59 198 28 1 7 12 24 0 38 282 5 0 8 21 86 4 773

17:00 8 41 4 0 3 2 6 0 4 67 3 0 5 6 20 1 170
17:15 5 34 4 0 2 2 7 0 14 69 1 0 2 4 17 0 161

Grand Total 123 391 74 1 12 22 52 0 88 592 14 0 22 60 176 6 1633
Apprch % 20.9 66.4 12.6 0.2 14 25.6 60.5 0 12.7 85.3 2 0 8.3 22.7 66.7 2.3  

Total % 7.5 23.9 4.5 0.1 0.7 1.3 3.2 0 5.4 36.3 0.9 0 1.3 3.7 10.8 0.4
Unshifted 123 391 74 1 12 22 52 0 88 592 14 0 22 60 176 6 1633

% Unshifted 100 100 100 100 100 100 100 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
501 Sumner Street, Suite 521

Honolulu, Hawaii 96817
ph: 533-3646 Fax: 526-1267 File Name : Wailea Alanui - Kauakahi PM

Site Code : 00000000
Start Date : 6/24/2008
Page No : 2

Wailea Alanui
From North

Kauakahi
From East

Wailea Alanui
From South

Kauakahi
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 16:00 to 16:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 13 53 10 0 76 0 2 8 0 10 17 87 1 0 105 2 6 47 2 57 248
16:15 18 46 8 0 72 3 4 4 0 11 6 57 0 0 63 2 4 12 0 18 164
16:30 18 65 5 0 88 1 3 9 0 13 8 75 2 0 85 4 7 16 1 28 214
16:45 10 34 5 1 50 3 3 3 0 9 7 63 2 0 72 0 4 11 1 16 147

Total Volume 59 198 28 1 286 7 12 24 0 43 38 282 5 0 325 8 21 86 4 119 773
% App. Total 20.6 69.2 9.8 0.3  16.3 27.9 55.8 0  11.7 86.8 1.5 0  6.7 17.6 72.3 3.4   

PHF .819 .762 .700 .250 .813 .583 .750 .667 .000 .827 .559 .810 .625 .000 .774 .500 .750 .457 .500 .522 .779
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APPENDIX B 

LEVEL OF SERVICE CRITERIA 
 



APPENDIX B – LEVEL OF SERVICE (LOS) CRITERIA 
 
LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS (HCM 2000) 
 
The level of service criteria for unsignalized intersections is defined as the average total delay, 
in seconds per vehicle. As used here, total delay is defined as the total elapsed time from when 
a vehicle stops at the end of the queue until the vehicle departs from the stop line; this time 
includes the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position. 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 Total Delay 
(sec/veh) 

A ≤ 10 
B >10 and ≤15 
C >15 and ≤25 
D >25 and ≤35 
E >35 and ≤50 
F > 50 

 
LEVEL OF SERVICE CRITERIA FOR ALL-WAY STOP-CONTROLLED INTERSECTIONS 
(HCM 2000) 
 
The all-way stop-controlled intersection is a special type of unsignalized intersection, where 
vehicles on all approaches are required to stop before entering the intersection.  Generally, the 
sequence of entry into the intersection is on a "first come, first serve basis", according to order 
of arrival at the intersection.  In theory, if vehicles arrive at two or more of the approaches at the 
same time, then according the "rules of the road", the vehicle to the right is allowed to proceed 
first. However, it has been observed that two-lane AWSC intersections often operate on a virtual 
2-phase patterns, where North-South streams alternate right-of-way with East-West streams. 
Multilane AWSC intersections generally operate in 4 phases, where each approach will take up 
a single phase.  The table, shown below, identifies the Level of Service and corresponding 
average stopped delay for all-way stop-controlled intersections. 
 

Level of Service Criteria for AWSC Intersections 
 

Level of 
Service 

Average Total Delay 
(sec/veh) 

A ≤ 10 
B >10 and ≤15 
C >15 and ≤25 
D >25 and ≤35 
E >35 and ≤50 
F > 50 

 



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. 
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•   Existing Conditions 
 



Timings Austin, Tsutsumi & Associates, Inc.
1: Kilohana Dr & Piilani HWY 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 66 15 11 24 145 2 291 49 780 112
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 10.0 24.0 24.0
Total Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 37.0 11.0 38.0 38.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 16.7% 61.7% 18.3% 63.3% 63.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 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 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 4.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max None Max Max
Act Effct Green (s) 6.7 6.7 6.7 6.7 5.7 37.3 6.5 41.6 41.6
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.10 0.66 0.11 0.73 0.73
v/c Ratio 0.45 0.11 0.20 0.49 0.01 0.26 0.26 0.62 0.10
Control Delay 34.1 20.7 26.5 10.8 24.5 7.4 27.5 9.8 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 20.7 26.5 10.8 24.5 7.4 27.5 9.8 1.6
LOS C C C B C A C A A
Approach Delay 30.7 13.9 7.5 9.8
Approach LOS C B A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 56.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Kilohana Dr & Piilani HWY



HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
1: Kilohana Dr & Piilani HWY 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 66 15 7 11 24 145 2 291 3 49 780 112
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 5.0
Lane Util. Factor 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 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1834 1583 1770 1860 1770 1863 1583
Flt Permitted 0.73 1.00 0.89 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1364 1770 1649 1583 1770 1860 1770 1863 1583
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) 72 16 8 12 26 158 2 316 3 53 848 122
RTOR Reduction (vph) 0 7 0 0 0 144 0 0 0 0 0 41
Lane Group Flow (vph) 72 17 0 0 38 14 2 319 0 53 848 81
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 5.5 5.5 5.5 5.5 1.1 37.6 4.0 40.5 40.5
Effective Green, g (s) 5.5 5.5 5.5 5.5 1.1 37.6 4.0 40.5 40.5
Actuated g/C Ratio 0.09 0.09 0.09 0.09 0.02 0.62 0.07 0.66 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 159 148 142 32 1145 116 1235 1049
v/s Ratio Prot 0.01 0.00 0.17 c0.03 c0.46
v/s Ratio Perm c0.05 0.02 0.01 0.05
v/c Ratio 0.59 0.11 0.26 0.10 0.06 0.28 0.46 0.69 0.08
Uniform Delay, d1 26.7 25.5 25.9 25.5 29.5 5.5 27.5 6.4 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 0.3 0.9 0.3 0.8 0.6 2.8 3.1 0.1
Delay (s) 33.6 25.8 26.8 25.8 30.3 6.1 30.3 9.5 3.8
Level of Service C C C C C A C A A
Approach Delay (s) 31.7 26.0 6.2 9.9
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 61.1 Sum of lost time (s) 14.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
2: Okolani Dr. & Piilani HWY 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 27 4 15 33 18 65 3 198 13 29 675 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) 29 4 16 36 20 71 3 215 14 32 734 60
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1028 1018 734 1021 1018 215 734 215
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1028 1018 734 1021 1018 215 734 215
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 % 83 98 96 82 92 91 100 98
cM capacity (veh/h) 178 231 420 199 231 825 871 1355

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 50 126 3 215 14 32 734 60
Volume Left 29 36 3 0 0 32 0 0
Volume Right 16 71 0 0 14 0 0 60
cSH 274 479 871 1700 1700 1355 1700 1700
Volume to Capacity 0.18 0.26 0.00 0.13 0.01 0.02 0.43 0.04
Queue Length 95th (ft) 16 26 0 0 0 2 0 0
Control Delay (s) 23.9 17.8 9.1 0.0 0.0 7.7 0.0 0.0
Lane LOS C C A A
Approach Delay (s) 23.9 17.8 0.1 0.3
Approach LOS C C

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
4: Wailea Ike Dr. & Kalai Waa St 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 184 5 115 658 5 33
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) 200 5 125 715 5 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 205 810 103
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 205 810 103
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 98 96
cM capacity (veh/h) 1363 288 932

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 133 72 125 358 358 5 36
Volume Left 0 0 125 0 0 5 0
Volume Right 0 5 0 0 0 0 36
cSH 1700 1700 1363 1700 1700 288 932
Volume to Capacity 0.08 0.04 0.09 0.21 0.21 0.02 0.04
Queue Length 95th (ft) 0 0 8 0 0 1 3
Control Delay (s) 0.0 0.0 7.9 0.0 0.0 17.7 9.0
Lane LOS A C A
Approach Delay (s) 0.0 1.2 10.2
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 28.2% ICU Level of Service A
Analysis Period (min) 15



Timings Austin, Tsutsumi & Associates, Inc.
7: Wailea Ike Dr. & Wailea Alanui Dr. 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 5

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 563 116 111 154 74 265
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 25.0 25.0 24.0 0.0 11.0 35.0
Total Split (%) 41.7% 41.7% 40.0% 0.0% 18.3% 58.3%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 21.1 21.1 8.8 45.0 6.6 14.6
Actuated g/C Ratio 0.47 0.47 0.20 1.00 0.15 0.32
v/c Ratio 0.74 0.16 0.33 0.11 0.31 0.25
Control Delay 20.1 3.1 20.0 0.1 23.1 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 3.1 20.0 0.1 23.1 10.9
LOS C A C A C B
Approach Delay 17.2 8.5 13.6
Approach LOS B A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 45
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.



HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
7: Wailea Ike Dr. & Wailea Alanui Dr. 7/31/2009

Existing - AM Peak Hour Synchro 7 -  Report
Page 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 563 116 111 154 74 265
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 612 126 121 167 80 288
RTOR Reduction (vph) 0 69 0 0 0 0
Lane Group Flow (vph) 612 57 121 167 80 288
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 21.2 21.2 8.8 46.7 3.7 16.5
Effective Green, g (s) 21.2 21.2 8.8 46.7 3.7 16.5
Actuated g/C Ratio 0.45 0.45 0.19 1.00 0.08 0.35
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 804 719 351 1583 140 1250
v/s Ratio Prot c0.35 c0.06 c0.05 0.08
v/s Ratio Perm 0.04 0.11
v/c Ratio 0.76 0.08 0.34 0.11 0.57 0.23
Uniform Delay, d1 10.6 7.2 16.4 0.0 20.7 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.0 0.6 0.1 5.5 0.1
Delay (s) 14.9 7.3 17.0 0.1 26.3 10.7
Level of Service B A B A C B
Approach Delay (s) 13.6 7.2 14.1
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 46.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
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
Sign Control Stop Stop Stop Stop
Volume (vph) 9 31 264 48 24 2 97 24 22 7 55 6
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) 10 34 287 52 26 2 105 26 24 8 60 7

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 10 34 287 78 2 105 26 24 67 7
Volume Left (vph) 10 0 0 52 0 105 0 0 8 0
Volume Right (vph) 0 0 287 0 2 0 0 24 0 7
Hadj (s) 0.53 0.03 -0.67 0.37 -0.67 0.53 0.03 -0.67 0.09 -0.67
Departure Headway (s) 5.6 5.1 3.2 5.4 4.4 5.4 4.9 3.2 5.0 4.3
Degree Utilization, x 0.02 0.05 0.26 0.12 0.00 0.16 0.04 0.02 0.09 0.01
Capacity (veh/h) 605 668 1112 636 776 645 706 1121 690 806
Control Delay (s) 7.5 7.2 6.1 8.0 6.2 8.3 6.9 5.1 7.4 6.1
Approach Delay (s) 6.2 7.9 7.5 7.3
Approach LOS A A A A

Intersection Summary
Delay 6.9
HCM Level of Service A
Intersection Capacity Utilization 33.6% 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) 5 63 109 9 81 288
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 68 118 10 88 313
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 612 123 128
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 612 123 128
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 93 94
cM capacity (veh/h) 429 927 1458

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 74 128 401
Volume Left 5 0 88
Volume Right 68 10 0
cSH 1001 1700 1458
Volume to Capacity 0.07 0.08 0.06
Queue Length 95th (ft) 6 0 5
Control Delay (s) 9.5 0.0 2.1
Lane LOS A A
Approach Delay (s) 9.5 0.0 2.1
Approach LOS A

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 15 1 2 1 4 206 20 610
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.3 6.1 30.0 30.0 30.0 30.0
Actuated g/C Ratio 0.20 0.19 0.93 0.93 0.93 0.93
v/c Ratio 0.05 0.02 0.01 0.07 0.02 0.22
Control Delay 13.5 12.3 2.0 1.3 1.8 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.5 12.3 2.0 1.3 1.8 1.4
LOS B B A A A A
Approach Delay 13.5 12.3 1.3 1.4
Approach LOS B B A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 32.3
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.22
Intersection Signal Delay: 1.7 Intersection LOS: A
Intersection Capacity Utilization 29.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 1 2 2 1 3 4 206 3 20 610 38
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.99 0.93 1.00 1.00 1.00 0.99
Flt Protected 0.96 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1762 1709 1770 3532 1770 3508
Flt Permitted 1.00 1.00 0.38 1.00 0.61 1.00
Satd. Flow (perm) 1836 1737 715 3532 1137 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) 16 1 2 2 1 3 4 224 3 22 663 41
RTOR Reduction (vph) 0 2 0 0 3 0 0 1 0 0 5 0
Lane Group Flow (vph) 0 17 0 0 3 0 4 226 0 22 699 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 1.0 1.0 25.3 25.3 25.3 25.3
Effective Green, g (s) 1.0 1.0 25.3 25.3 25.3 25.3
Actuated g/C Ratio 0.03 0.03 0.70 0.70 0.70 0.70
Clearance Time (s) 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
Lane Grp Cap (vph) 51 48 498 2462 792 2445
v/s Ratio Prot 0.06 c0.20
v/s Ratio Perm c0.01 0.00 0.01 0.02
v/c Ratio 0.33 0.06 0.01 0.09 0.03 0.29
Uniform Delay, d1 17.3 17.2 1.7 1.8 1.7 2.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.6 0.0 0.0 0.0 0.1
Delay (s) 21.2 17.8 1.7 1.8 1.7 2.1
Level of Service C B A A A A
Approach Delay (s) 21.2 17.8 1.8 2.1
Approach LOS C B A A

Intersection Summary
HCM Average Control Delay 2.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 36.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 29.7% ICU Level of Service A
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) 25 16 4 35 25 26 2 67 5 22 207 133
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 17 4 38 27 28 2 73 5 24 225 145
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 364 350 225 363 495 73 370 73
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 364 350 225 363 495 73 370 73
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 % 95 97 99 93 94 97 100 98
cM capacity (veh/h) 543 564 814 568 468 989 1189 1527

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 49 65 28 75 5 24 225 145
Volume Left 27 38 0 2 0 24 0 0
Volume Right 4 0 28 0 5 0 0 145
cSH 567 522 989 1189 1700 1527 1700 1700
Volume to Capacity 0.09 0.13 0.03 0.00 0.00 0.02 0.13 0.09
Queue Length 95th (ft) 7 11 2 0 0 1 0 0
Control Delay (s) 11.9 12.9 8.7 0.2 0.0 7.4 0.0 0.0
Lane LOS B B A A A
Approach Delay (s) 11.9 11.6 0.2 0.4
Approach LOS B B

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 112 33 9 28 129 9 802 156 555 126
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 10.0 24.0 24.0
Total Split (s) 25.0 25.0 25.0 25.0 25.0 10.0 49.0 16.0 55.0 55.0
Total Split (%) 27.8% 27.8% 27.8% 27.8% 27.8% 11.1% 54.4% 17.8% 61.1% 61.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 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 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 4.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Min Max Max
Act Effct Green (s) 12.6 12.6 12.6 12.6 5.8 44.7 11.2 50.2 50.2
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.07 0.54 0.14 0.61 0.61
v/c Ratio 0.59 0.16 0.15 0.39 0.08 0.88 0.71 0.53 0.13
Control Delay 44.1 26.2 30.9 9.0 39.4 30.0 52.4 12.4 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.1 26.2 30.9 9.0 39.4 30.0 52.4 12.4 2.0
LOS D C C A D C D B A
Approach Delay 39.3 13.9 30.1 18.3
Approach LOS D B C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 82.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 24.5 Intersection LOS: C
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 112 33 8 9 28 129 9 802 10 156 555 126
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 5.0
Lane Util. Factor 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 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1807 1840 1583 1770 1859 1770 1863 1583
Flt Permitted 0.73 1.00 0.93 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1362 1807 1735 1583 1770 1859 1770 1863 1583
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) 122 36 9 10 30 140 10 872 11 170 603 137
RTOR Reduction (vph) 0 8 0 0 0 119 0 0 0 0 0 54
Lane Group Flow (vph) 122 37 0 0 40 21 10 883 0 170 603 83
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 12.6 12.6 12.6 12.6 5.8 44.7 11.2 50.1 50.1
Effective Green, g (s) 12.6 12.6 12.6 12.6 5.8 44.7 11.2 50.1 50.1
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.07 0.54 0.14 0.61 0.61
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 208 276 265 242 124 1007 240 1131 961
v/s Ratio Prot 0.02 0.01 c0.47 c0.10 0.32
v/s Ratio Perm c0.09 0.02 0.01 0.05
v/c Ratio 0.59 0.14 0.15 0.09 0.08 0.88 0.71 0.53 0.09
Uniform Delay, d1 32.5 30.2 30.3 30.0 35.9 16.5 34.1 9.4 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.2 0.3 0.2 0.3 10.6 9.2 1.8 0.2
Delay (s) 36.7 30.5 30.6 30.2 36.1 27.1 43.3 11.2 6.9
Level of Service D C C C D C D B A
Approach Delay (s) 35.0 30.3 27.2 16.6
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 82.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 76.0% 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) 61 26 14 13 14 43 7 666 38 76 434 39
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) 66 28 15 14 15 47 8 724 41 83 472 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 2 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1384 1376 472 1390 1376 724 472 724
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1384 1376 472 1390 1376 724 472 724
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 78 97 84 88 89 99 91
cM capacity (veh/h) 91 131 592 90 131 426 1090 879

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 110 76 8 724 41 83 472 42
Volume Left 66 14 8 0 0 83 0 0
Volume Right 15 47 0 0 41 0 0 42
cSH 115 288 1090 1700 1700 879 1700 1700
Volume to Capacity 0.95 0.26 0.01 0.43 0.02 0.09 0.28 0.02
Queue Length 95th (ft) 152 26 1 0 0 8 0 0
Control Delay (s) 141.7 27.7 8.3 0.0 0.0 9.5 0.0 0.0
Lane LOS F D A A
Approach Delay (s) 141.7 27.7 0.1 1.3
Approach LOS F D

Intersection Summary
Average Delay 11.9
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 627 10 70 391 9 125
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) 682 11 76 425 10 136
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 692 1052 346
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 692 1052 346
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 95 79
cM capacity (veh/h) 899 203 650

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 454 238 76 212 212 10 136
Volume Left 0 0 76 0 0 10 0
Volume Right 0 11 0 0 0 0 136
cSH 1700 1700 899 1700 1700 203 650
Volume to Capacity 0.27 0.14 0.08 0.13 0.13 0.05 0.21
Queue Length 95th (ft) 0 0 7 0 0 4 20
Control Delay (s) 0.0 0.0 9.4 0.0 0.0 23.6 12.0
Lane LOS A C B
Approach Delay (s) 0.0 1.4 12.8
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 335 126 293 528 146 243
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 22.0 22.0 25.0 0.0 13.0 38.0
Total Split (%) 36.7% 36.7% 41.7% 0.0% 21.7% 63.3%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 14.5 14.5 13.8 47.6 8.7 23.0
Actuated g/C Ratio 0.30 0.30 0.29 1.00 0.18 0.48
v/c Ratio 0.67 0.24 0.59 0.36 0.49 0.15
Control Delay 23.9 4.8 21.1 0.6 28.1 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 4.8 21.1 0.6 28.1 6.8
LOS C A C A C A
Approach Delay 18.7 7.9 14.8
Approach LOS B A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 47.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 335 126 293 528 146 243
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 364 137 318 574 159 264
RTOR Reduction (vph) 0 95 0 0 0 0
Lane Group Flow (vph) 364 42 318 574 159 264
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 14.5 14.5 13.8 47.6 6.3 24.1
Effective Green, g (s) 14.5 14.5 13.8 47.6 6.3 24.1
Actuated g/C Ratio 0.30 0.30 0.29 1.00 0.13 0.51
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 539 482 540 1583 234 1792
v/s Ratio Prot c0.21 c0.17 c0.09 0.07
v/s Ratio Perm 0.03 0.36
v/c Ratio 0.68 0.09 0.59 0.36 0.68 0.15
Uniform Delay, d1 14.5 11.8 14.5 0.0 19.7 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.1 1.6 0.6 7.6 0.0
Delay (s) 17.8 11.9 16.1 0.6 27.3 6.3
Level of Service B B B A C A
Approach Delay (s) 16.2 6.2 14.2
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
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
Sign Control Stop Stop Stop Stop
Volume (vph) 12 36 233 35 28 12 283 97 66 9 23 13
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 39 253 38 30 13 308 105 72 10 25 14

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 13 39 253 68 13 308 105 72 35 14
Volume Left (vph) 13 0 0 38 0 308 0 0 10 0
Volume Right (vph) 0 0 253 0 13 0 0 72 0 14
Hadj (s) 0.53 0.03 -0.67 0.31 -0.67 0.53 0.03 -0.67 0.17 -0.67
Departure Headway (s) 6.3 5.8 3.2 6.0 5.1 5.5 5.0 3.2 5.5 4.6
Degree Utilization, x 0.02 0.06 0.23 0.11 0.02 0.47 0.15 0.06 0.05 0.02
Capacity (veh/h) 532 580 1122 561 660 647 705 1121 632 741
Control Delay (s) 8.2 8.0 5.9 8.6 6.9 12.0 7.6 5.2 7.6 6.5
Approach Delay (s) 6.3 8.3 10.0 7.3
Approach LOS A A B A

Intersection Summary
Delay 8.5
HCM Level of Service A
Intersection Capacity Utilization 39.1% 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) 29 128 304 22 66 260
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) 32 139 330 24 72 283
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 768 342 354
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 768 342 354
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 80 94
cM capacity (veh/h) 348 700 1204

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 171 354 354
Volume Left 32 0 72
Volume Right 139 24 0
cSH 859 1700 1204
Volume to Capacity 0.20 0.21 0.06
Queue Length 95th (ft) 18 0 5
Control Delay (s) 12.3 0.0 2.1
Lane LOS B A
Approach Delay (s) 12.3 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 46 4 2 10 9 627 15 381
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.9 6.6 24.7 24.7 24.7 24.7
Actuated g/C Ratio 0.22 0.21 0.80 0.80 0.80 0.80
v/c Ratio 0.14 0.10 0.01 0.24 0.03 0.16
Control Delay 10.9 7.5 4.4 3.6 4.5 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 7.5 4.4 3.6 4.5 3.2
LOS B A A A A A
Approach Delay 10.9 7.5 3.6 3.3
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 31
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 46 4 4 2 10 21 9 627 2 15 381 28
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.99 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1769 1697 1770 3538 1770 3503
Flt Permitted 1.00 0.97 0.49 1.00 0.39 1.00
Satd. Flow (perm) 1845 1659 922 3538 729 3503
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) 50 4 4 2 11 23 10 682 2 16 414 30
RTOR Reduction (vph) 0 4 0 0 21 0 0 0 0 0 8 0
Lane Group Flow (vph) 0 54 0 0 15 0 10 684 0 16 436 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.9 2.9 21.3 21.3 21.3 21.3
Effective Green, g (s) 2.9 2.9 21.3 21.3 21.3 21.3
Actuated g/C Ratio 0.08 0.08 0.62 0.62 0.62 0.62
Clearance Time (s) 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
Lane Grp Cap (vph) 156 141 574 2203 454 2182
v/s Ratio Prot c0.19 0.12
v/s Ratio Perm c0.03 0.01 0.01 0.02
v/c Ratio 0.35 0.11 0.02 0.31 0.04 0.20
Uniform Delay, d1 14.8 14.5 2.5 3.0 2.5 2.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 0.0 0.1 0.0 0.0
Delay (s) 16.1 14.8 2.5 3.1 2.5 2.8
Level of Service B B A A A A
Approach Delay (s) 16.1 14.8 3.1 2.8
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 3.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 34.2 Sum of lost time (s) 10.0
Intersection Capacity Utilization 35.4% ICU Level of Service A
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) 86 21 8 24 12 7 5 282 38 28 198 59
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) 93 23 9 26 13 8 5 307 41 30 215 64
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 600 593 215 614 658 307 279 307
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 600 593 215 614 658 307 279 307
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 % 76 94 99 93 97 99 100 98
cM capacity (veh/h) 389 406 825 375 373 733 1283 1254

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 125 39 8 312 41 30 215 64
Volume Left 93 26 0 5 0 30 0 0
Volume Right 9 0 8 0 41 0 0 64
cSH 407 374 733 1283 1700 1254 1700 1700
Volume to Capacity 0.31 0.10 0.01 0.00 0.02 0.02 0.13 0.04
Queue Length 95th (ft) 32 9 1 0 0 2 0 0
Control Delay (s) 17.7 15.7 10.0 0.2 0.0 7.9 0.0 0.0
Lane LOS C C A A A
Approach Delay (s) 17.7 14.8 0.2 0.8
Approach LOS C B

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 15 25 155 5 685 50 1240 150
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 10.0 24.0 24.0
Total Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 37.0 11.0 38.0 38.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 16.7% 61.7% 18.3% 63.3% 63.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 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 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 4.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None None Max None Max Max
Act Effct Green (s) 7.1 7.1 7.1 7.1 5.7 35.4 6.6 39.9 39.9
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.10 0.60 0.11 0.68 0.68
v/c Ratio 1.04 0.15 0.22 0.50 0.03 0.67 0.27 1.07 0.15
Control Delay 113.7 20.4 27.0 10.7 25.0 13.5 27.8 60.4 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 113.7 20.4 27.0 10.7 25.0 13.5 27.8 60.4 1.5
LOS F C C B C B C E A
Approach Delay 98.4 14.0 13.6 53.2
Approach LOS F B B D

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 59
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 42.5 Intersection LOS: D
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 10 15 25 155 5 685 5 50 1240 150
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 5.0
Lane Util. Factor 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 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1829 1583 1770 1861 1770 1863 1583
Flt Permitted 0.73 1.00 0.86 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1358 1770 1609 1583 1770 1861 1770 1863 1583
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) 168 22 11 16 27 168 5 745 5 54 1348 163
RTOR Reduction (vph) 0 10 0 0 0 149 0 0 0 0 0 58
Lane Group Flow (vph) 168 23 0 0 43 19 5 750 0 54 1348 105
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 7.1 7.1 7.1 7.1 1.2 37.0 4.1 39.9 39.9
Effective Green, g (s) 7.1 7.1 7.1 7.1 1.2 37.0 4.1 39.9 39.9
Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.02 0.59 0.07 0.64 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 202 184 181 34 1107 117 1195 1015
v/s Ratio Prot 0.01 0.00 0.40 c0.03 c0.72
v/s Ratio Perm c0.12 0.03 0.01 0.07
v/c Ratio 1.08 0.12 0.23 0.11 0.15 0.68 0.46 1.13 0.10
Uniform Delay, d1 27.6 24.7 25.1 24.7 30.0 8.5 28.0 11.2 4.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 96.5 0.3 0.7 0.3 2.0 3.3 2.9 68.7 0.2
Delay (s) 124.0 25.0 25.7 25.0 32.0 11.9 30.9 79.9 4.5
Level of Service F C C C C B C E A
Approach Delay (s) 107.8 25.1 12.0 70.3
Approach LOS F C B E

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 62.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 88.9% 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 NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 35 20 10 440 15 35 1055 135
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 41.0 41.0 41.0 41.0 41.0 41.0
Total Split (%) 36.9% 36.9% 36.9% 36.9% 63.1% 63.1% 63.1% 63.1% 63.1% 63.1%
Yellow Time (s) 4.0 4.0 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 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 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min Min Min
Act Effct Green (s) 14.2 14.2 14.2 38.9 38.9 38.9 38.9 38.9 38.9
Actuated g/C Ratio 0.23 0.23 0.23 0.62 0.62 0.62 0.62 0.62 0.62
v/c Ratio 0.68 0.11 0.33 0.09 0.42 0.02 0.07 1.00 0.14
Control Delay 33.6 10.6 11.5 8.9 8.5 3.4 6.7 43.3 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.6 10.6 11.5 8.9 8.5 3.4 6.7 43.3 1.8
LOS C B B A A A A D A
Approach Delay 29.6 11.5 8.3 37.7
Approach LOS C B A D

Intersection Summary
Cycle Length: 65
Actuated Cycle Length: 63.1
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 28.5 Intersection LOS: C
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 35 20 70 10 440 15 35 1055 135
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 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.91 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1687 1698 1770 1863 1583 1770 1863 1583
Flt Permitted 0.71 1.00 0.91 0.10 1.00 1.00 0.44 1.00 1.00
Satd. Flow (perm) 1314 1687 1564 192 1863 1583 825 1863 1583
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) 201 16 27 38 22 76 11 478 16 38 1147 147
RTOR Reduction (vph) 0 21 0 0 59 0 0 0 6 0 0 56
Lane Group Flow (vph) 201 22 0 0 77 0 11 478 10 38 1147 91
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 14.2 14.2 14.2 38.9 38.9 38.9 38.9 38.9 38.9
Effective Green, g (s) 14.2 14.2 14.2 38.9 38.9 38.9 38.9 38.9 38.9
Actuated g/C Ratio 0.23 0.23 0.23 0.62 0.62 0.62 0.62 0.62 0.62
Clearance Time (s) 5.0 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 3.0
Lane Grp Cap (vph) 296 380 352 118 1149 976 509 1149 976
v/s Ratio Prot 0.01 0.26 c0.62
v/s Ratio Perm c0.15 0.05 0.06 0.01 0.05 0.06
v/c Ratio 0.68 0.06 0.22 0.09 0.42 0.01 0.07 1.00 0.09
Uniform Delay, d1 22.4 19.2 19.9 4.9 6.2 4.7 4.9 12.1 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.1 0.3 0.3 0.2 0.0 0.1 25.9 0.0
Delay (s) 28.4 19.3 20.2 5.3 6.5 4.7 4.9 38.0 5.0
Level of Service C B C A A A A D A
Approach Delay (s) 26.8 20.2 6.4 33.4
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 63.1 Sum of lost time (s) 10.0
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 415 25 120 1070 35 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) 451 27 130 1163 38 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)
pX, platoon unblocked
vC, conflicting volume 478 1307 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 1307 239
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 71 90
cM capacity (veh/h) 1080 133 762

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 301 178 130 582 582 38 76
Volume Left 0 0 130 0 0 38 0
Volume Right 0 27 0 0 0 0 76
cSH 1700 1700 1080 1700 1700 133 762
Volume to Capacity 0.18 0.10 0.12 0.34 0.34 0.29 0.10
Queue Length 95th (ft) 0 0 10 0 0 28 8
Control Delay (s) 0.0 0.0 8.8 0.0 0.0 42.6 10.2
Lane LOS A E B
Approach Delay (s) 0.0 0.9 21.0
Approach LOS C

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 840 185 170 285 140 420
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 69.0 69.0 29.0 0.0 27.0 56.0
Total Split (%) 55.2% 55.2% 23.2% 0.0% 21.6% 44.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 62.0 62.0 16.0 105.9 14.6 34.7
Actuated g/C Ratio 0.59 0.59 0.15 1.00 0.14 0.33
v/c Ratio 0.88 0.20 0.66 0.20 0.62 0.39
Control Delay 32.2 4.6 55.4 0.3 56.3 28.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 4.6 55.4 0.3 56.3 28.4
LOS C A E A E C
Approach Delay 27.2 20.9 35.3
Approach LOS C C D

Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 105.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 840 185 170 285 140 420
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 913 201 185 310 152 457
RTOR Reduction (vph) 0 60 0 0 0 0
Lane Group Flow (vph) 913 141 185 310 152 457
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 62.0 62.0 16.1 105.7 14.6 34.7
Effective Green, g (s) 62.0 62.0 16.1 105.7 14.6 34.7
Actuated g/C Ratio 0.59 0.59 0.15 1.00 0.14 0.33
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1038 929 284 1583 244 1162
v/s Ratio Prot c0.52 c0.10 c0.09 0.13
v/s Ratio Perm 0.09 0.20
v/c Ratio 0.88 0.15 0.65 0.20 0.62 0.39
Uniform Delay, d1 18.7 9.9 42.2 0.0 43.0 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 0.1 5.3 0.3 4.9 0.2
Delay (s) 27.3 10.0 47.4 0.3 47.8 27.6
Level of Service C A D A D C
Approach Delay (s) 24.2 17.9 32.7
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 105.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 74.1% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 440 100 65 5 200 30 55 10 70 10
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 54 478 109 71 5 217 33 60 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 478 179 5 217 33 60 87 11
Volume Left (vph) 11 0 0 109 0 217 0 0 11 0
Volume Right (vph) 0 0 478 0 5 0 0 60 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.2 5.7 3.2 5.9 4.9 5.9 5.4 3.2 5.6 4.8
Degree Utilization, x 0.02 0.09 0.43 0.29 0.01 0.35 0.05 0.05 0.14 0.01
Capacity (veh/h) 540 589 1115 586 694 594 641 1121 610 698
Control Delay (s) 8.1 8.1 7.3 10.1 6.7 10.8 7.4 5.2 8.3 6.7
Approach Delay (s) 7.4 10.0 9.4 8.1
Approach LOS A A A A

Intersection Summary
Delay 8.4
HCM Level of Service A
Intersection Capacity Utilization 50.4% 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) 10 95 250 10 95 475
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) 11 103 272 11 103 516
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1000 277 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1000 277 283
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 86 92
cM capacity (veh/h) 248 762 1280

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 283 620
Volume Left 11 0 103
Volume Right 103 11 0
cSH 842 1700 1280
Volume to Capacity 0.14 0.17 0.08
Queue Length 95th (ft) 12 0 7
Control Delay (s) 11.4 0.0 2.1
Lane LOS B A
Approach Delay (s) 11.4 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 330 180 815
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.7 6.5 27.4 27.4 27.4 27.4
Actuated g/C Ratio 0.20 0.19 0.81 0.81 0.81 0.81
v/c Ratio 0.16 0.20 0.05 0.14 0.25 0.35
Control Delay 10.9 7.7 4.4 2.9 4.9 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 7.7 4.4 2.9 4.9 3.6
LOS B A A A A A
Approach Delay 10.9 7.7 3.0 3.8
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 33.7
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 4.0 Intersection LOS: A
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 330 25 180 815 100
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 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) 1739 1656 1770 3502 1770 3481
Flt Permitted 1.00 0.93 0.29 1.00 0.52 1.00
Satd. Flow (perm) 1795 1555 531 3502 975 3481
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 5 16 11 5 54 22 359 27 196 886 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 8 0 0 13 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 378 0 196 982 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.8 2.8 24.1 24.1 24.1 24.1
Effective Green, g (s) 2.8 2.8 24.1 24.1 24.1 24.1
Actuated g/C Ratio 0.08 0.08 0.65 0.65 0.65 0.65
Clearance Time (s) 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
Lane Grp Cap (vph) 136 118 347 2287 637 2273
v/s Ratio Prot 0.11 c0.28
v/s Ratio Perm c0.02 0.01 0.04 0.20
v/c Ratio 0.33 0.17 0.06 0.17 0.31 0.43
Uniform Delay, d1 16.2 16.0 2.3 2.5 2.8 3.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.7 0.1 0.0 0.3 0.1
Delay (s) 17.6 16.7 2.4 2.5 3.1 3.2
Level of Service B B A A A A
Approach Delay (s) 17.6 16.7 2.5 3.2
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 4.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 36.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
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 20 5 45 30 35 5 210 5 20 415 140
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 22 5 49 33 38 5 228 5 22 451 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 750 734 451 750 886 228 603 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 750 734 451 750 886 228 603 228
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 % 88 94 99 84 88 95 99 98
cM capacity (veh/h) 279 340 608 304 277 811 974 1340

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 60 82 38 234 5 22 451 152
Volume Left 33 49 0 5 0 22 0 0
Volume Right 5 0 38 0 5 0 0 152
cSH 315 293 811 974 1700 1340 1700 1700
Volume to Capacity 0.19 0.28 0.05 0.01 0.00 0.02 0.27 0.09
Queue Length 95th (ft) 17 28 4 0 0 1 0 0
Control Delay (s) 19.1 22.0 9.7 0.3 0.0 7.7 0.0 0.0
Lane LOS C C A A A
Approach Delay (s) 19.1 18.1 0.3 0.3
Approach LOS C C

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 30 135 20 1355 160 1115 230
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Detector Phase 4 4 8 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 10.0 24.0 24.0
Total Split (s) 25.0 25.0 25.0 25.0 25.0 10.0 49.0 16.0 55.0 55.0
Total Split (%) 27.8% 27.8% 27.8% 27.8% 27.8% 11.1% 54.4% 17.8% 61.1% 61.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 3.0 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 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 4.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Min Max Max
Act Effct Green (s) 16.1 16.1 16.1 16.1 5.8 44.7 11.4 50.2 50.2
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.07 0.52 0.13 0.58 0.58
v/c Ratio 0.75 0.14 0.13 0.35 0.18 1.54 0.75 1.12 0.25
Control Delay 51.7 24.5 29.6 7.8 43.1 272.7 57.5 86.7 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.7 24.5 29.6 7.8 43.1 272.7 57.5 86.7 3.1
LOS D C C A D F E F A
Approach Delay 46.1 12.8 269.3 70.8
Approach LOS D B F E

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 86.2
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.54
Intersection Signal Delay: 149.9 Intersection LOS: F
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 10 30 135 20 1355 15 160 1115 230
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 5.0
Lane Util. Factor 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 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1800 1840 1583 1770 1860 1770 1863 1583
Flt Permitted 0.73 1.00 0.94 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1357 1800 1746 1583 1770 1860 1770 1863 1583
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 38 11 11 33 147 22 1473 16 174 1212 250
RTOR Reduction (vph) 0 9 0 0 0 120 0 0 0 0 0 85
Lane Group Flow (vph) 190 40 0 0 44 27 22 1489 0 174 1212 165
Turn Type Perm Perm Perm Prot Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 16.1 16.1 16.1 16.1 5.8 44.7 11.4 50.3 50.3
Effective Green, g (s) 16.1 16.1 16.1 16.1 5.8 44.7 11.4 50.3 50.3
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.07 0.52 0.13 0.58 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 253 336 326 296 119 965 234 1087 924
v/s Ratio Prot 0.02 0.01 c0.80 c0.10 c0.65
v/s Ratio Perm c0.14 0.03 0.02 0.10
v/c Ratio 0.75 0.12 0.13 0.09 0.18 1.54 0.74 1.11 0.18
Uniform Delay, d1 33.2 29.2 29.2 29.0 38.0 20.8 36.0 18.0 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 0.2 0.2 0.1 0.8 249.3 12.0 64.6 0.4
Delay (s) 45.0 29.3 29.4 29.1 38.7 270.1 48.0 82.6 8.8
Level of Service D C C C D F D F A
Approach Delay (s) 41.8 29.2 266.7 67.6
Approach LOS D C F E

Intersection Summary
HCM Average Control Delay 147.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 86.2 Sum of lost time (s) 19.0
Intersection Capacity Utilization 109.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 15 20 40 1035 40 80 765 270
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
Total Split (s) 28.0 28.0 28.0 28.0 62.0 62.0 62.0 62.0 62.0 62.0
Total Split (%) 31.1% 31.1% 31.1% 31.1% 68.9% 68.9% 68.9% 68.9% 68.9% 68.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max Max Max Max
Act Effct Green (s) 19.8 19.8 19.8 56.6 56.6 56.6 56.6 56.6 56.6
Actuated g/C Ratio 0.22 0.22 0.22 0.64 0.64 0.64 0.64 0.64 0.64
v/c Ratio 0.85 0.17 0.22 0.16 0.94 0.04 1.04 0.70 0.26
Control Delay 57.1 17.7 15.5 9.0 32.6 2.3 133.7 14.9 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.1 17.7 15.5 9.0 32.6 2.3 133.7 14.9 1.5
LOS E B B A C A F B A
Approach Delay 48.9 15.5 30.7 20.2
Approach LOS D B C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 28.0 Intersection LOS: C
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 30 15 20 45 40 1035 40 80 765 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 0.92 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1733 1705 1770 1863 1583 1770 1863 1583
Flt Permitted 0.77 1.00 0.94 0.22 1.00 1.00 0.07 1.00 1.00
Satd. Flow (perm) 1433 1733 1625 409 1863 1583 132 1863 1583
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) 272 38 33 16 22 49 43 1125 43 87 832 293
RTOR Reduction (vph) 0 26 0 0 38 0 0 0 15 0 0 105
Lane Group Flow (vph) 272 45 0 0 49 0 43 1125 28 87 832 188
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 19.8 19.8 19.8 56.6 56.6 56.6 56.6 56.6 56.6
Effective Green, g (s) 19.8 19.8 19.8 56.6 56.6 56.6 56.6 56.6 56.6
Actuated g/C Ratio 0.22 0.22 0.22 0.64 0.64 0.64 0.64 0.64 0.64
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 388 364 262 1193 1014 85 1193 1014
v/s Ratio Prot 0.03 0.60 0.45
v/s Ratio Perm c0.19 0.03 0.11 0.02 c0.66 0.12
v/c Ratio 0.85 0.12 0.13 0.16 0.94 0.03 1.02 0.70 0.19
Uniform Delay, d1 32.9 27.3 27.4 6.4 14.4 5.8 15.9 10.3 6.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.3 0.1 0.2 1.3 15.5 0.0 104.2 3.4 0.4
Delay (s) 51.1 27.5 27.6 7.7 30.0 5.9 120.1 13.7 6.9
Level of Service D C C A C A F B A
Approach Delay (s) 46.2 27.6 28.3 19.7
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1035 75 110 730 65 150
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) 1125 82 120 793 71 163
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 1207 1802 603
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1207 1802 603
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 79 0 63
cM capacity (veh/h) 574 56 442

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 750 457 120 397 397 71 163
Volume Left 0 0 120 0 0 71 0
Volume Right 0 82 0 0 0 0 163
cSH 1700 1700 574 1700 1700 56 442
Volume to Capacity 0.44 0.27 0.21 0.23 0.23 1.26 0.37
Queue Length 95th (ft) 0 0 19 0 0 153 42
Control Delay (s) 0.0 0.0 12.9 0.0 0.0 326.3 17.8
Lane LOS B F C
Approach Delay (s) 0.0 1.7 111.1
Approach LOS F

Intersection Summary
Average Delay 11.7
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 490 225 400 745 245 370
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 40.0 40.0 29.0 0.0 21.0 50.0
Total Split (%) 44.4% 44.4% 32.2% 0.0% 23.3% 55.6%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 28.6 28.6 21.9 79.3 15.4 41.4
Actuated g/C Ratio 0.36 0.36 0.28 1.00 0.19 0.52
v/c Ratio 0.84 0.34 0.85 0.51 0.77 0.22
Control Delay 36.3 3.9 45.9 1.2 49.4 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.3 3.9 45.9 1.2 49.4 11.5
LOS D A D A D B
Approach Delay 26.1 16.8 26.6
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 79.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 21.9 Intersection LOS: C
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 490 225 400 745 245 370
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 533 245 435 810 266 402
RTOR Reduction (vph) 0 156 0 0 0 0
Lane Group Flow (vph) 533 89 435 810 266 402
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 28.6 28.6 22.0 79.0 15.4 41.4
Effective Green, g (s) 28.6 28.6 22.0 79.0 15.4 41.4
Actuated g/C Ratio 0.36 0.36 0.28 1.00 0.19 0.52
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 641 573 519 1583 345 1855
v/s Ratio Prot c0.30 c0.23 c0.15 0.11
v/s Ratio Perm 0.06 0.51
v/c Ratio 0.83 0.15 0.84 0.51 0.77 0.22
Uniform Delay, d1 23.0 17.0 26.8 0.0 30.1 10.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.0 0.1 11.3 1.2 10.2 0.1
Delay (s) 32.0 17.2 38.1 1.2 40.3 10.2
Level of Service C B D A D B
Approach Delay (s) 27.3 14.1 22.2
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 72.6% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 90 410 95 70 15 435 105 145 15 30 15
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 98 446 103 76 16 473 114 158 16 33 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 98 446 179 16 473 114 158 49 16
Volume Left (vph) 16 0 0 103 0 473 0 0 16 0
Volume Right (vph) 0 0 446 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.32 -0.67 0.53 0.03 -0.67 0.20 -0.67
Departure Headway (s) 7.2 6.7 3.2 6.8 5.8 6.1 5.6 3.2 6.5 5.6
Degree Utilization, x 0.03 0.18 0.40 0.34 0.03 0.80 0.18 0.14 0.09 0.03
Capacity (veh/h) 464 501 1114 491 572 578 621 1121 521 594
Control Delay (s) 9.2 9.9 7.1 12.1 7.8 28.3 8.6 5.5 8.9 7.6
Approach Delay (s) 7.6 11.7 20.4 8.6
Approach LOS A B C A

Intersection Summary
Delay 14.3
HCM Level of Service B
Intersection Capacity Utilization 53.0% 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) 35 150 500 25 100 490
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) 38 163 543 27 109 533
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1307 557 571
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1307 557 571
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 69 89
cM capacity (veh/h) 157 530 1002

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 201 571 641
Volume Left 38 0 109
Volume Right 163 27 0
cSH 653 1700 1002
Volume to Capacity 0.31 0.34 0.11
Queue Length 95th (ft) 33 0 9
Control Delay (s) 18.6 0.0 2.7
Lane LOS C A
Approach Delay (s) 18.6 0.0 2.7
Approach LOS C

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 860 60 555
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 9.0 9.0 22.4 22.4 22.4 22.4
Actuated g/C Ratio 0.24 0.24 0.60 0.60 0.60 0.60
v/c Ratio 0.44 0.18 0.07 0.45 0.21 0.32
Control Delay 14.8 7.2 6.8 7.4 8.9 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.8 7.2 6.8 7.4 8.9 6.2
LOS B A A A A A
Approach Delay 14.8 7.2 7.4 6.5
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 37.5
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.45
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 860 10 60 555 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 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3533 1770 3483
Flt Permitted 0.72 0.93 0.40 1.00 0.28 1.00
Satd. Flow (perm) 1313 1582 737 3533 518 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) 114 5 27 11 16 49 33 935 11 65 603 71
RTOR Reduction (vph) 0 22 0 0 39 0 0 1 0 0 16 0
Lane Group Flow (vph) 0 124 0 0 37 0 33 945 0 65 658 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.5 7.5 21.1 21.1 21.1 21.1
Effective Green, g (s) 7.5 7.5 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.19 0.19 0.55 0.55 0.55 0.55
Clearance Time (s) 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
Lane Grp Cap (vph) 255 307 403 1931 283 1904
v/s Ratio Prot c0.27 0.19
v/s Ratio Perm c0.09 0.02 0.04 0.13
v/c Ratio 0.49 0.12 0.08 0.49 0.23 0.35
Uniform Delay, d1 13.8 12.8 4.2 5.4 4.5 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.1 0.2 0.4 0.1
Delay (s) 15.3 13.0 4.2 5.6 5.0 5.0
Level of Service B B A A A A
Approach Delay (s) 15.3 13.0 5.6 5.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 38.6 Sum of lost time (s) 10.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
11: Kaukahi Dr & Wailea Alanui Dr. 7/31/2009

Base Year 2016 - PM Peak Hour Synchro 7 -  Report
Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 25 10 30 15 5 10 530 45 35 420 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) 98 27 11 33 16 5 11 576 49 38 457 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 1139 1130 457 1155 1201 576 527 576
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1139 1130 457 1155 1201 576 527 576
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 % 38 86 98 78 91 99 99 96
cM capacity (veh/h) 158 194 604 147 176 517 1040 997

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 136 49 5 587 49 38 457 71
Volume Left 98 33 0 11 0 38 0 0
Volume Right 11 0 5 0 49 0 0 71
cSH 175 155 517 1040 1700 997 1700 1700
Volume to Capacity 0.78 0.31 0.01 0.01 0.03 0.04 0.27 0.04
Queue Length 95th (ft) 128 31 1 1 0 3 0 0
Control Delay (s) 74.0 38.4 12.0 0.3 0.0 8.8 0.0 0.0
Lane LOS F E B A A
Approach Delay (s) 74.0 35.8 0.3 0.6
Approach LOS F E

Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 15 25 155 5 685 5 50 1240 150
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 17.0 17.0 17.0 17.0 17.0 10.0 31.0 31.0 12.0 33.0 33.0
Total Split (%) 28.3% 28.3% 28.3% 28.3% 28.3% 16.7% 51.7% 51.7% 20.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max Max None Max Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 54.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 10 15 25 155 5 685 5 50 1240 150
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1378 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 168 22 11 16 27 168 5 745 5 54 1348 163
RTOR Reduction (vph) 0 9 0 0 0 143 0 0 2 0 0 66
Lane Group Flow (vph) 168 24 0 16 27 25 5 745 3 54 1348 97
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 8.8 8.8 8.8 8.8 8.8 1.1 32.1 32.1 4.3 35.3 35.3
Effective Green, g (s) 8.8 8.8 8.8 8.8 8.8 1.1 32.1 32.1 4.3 35.3 35.3
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.02 0.54 0.54 0.07 0.60 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 205 263 204 277 235 33 1919 858 129 2110 944
v/s Ratio Prot 0.01 0.01 0.00 0.21 c0.03 c0.38
v/s Ratio Perm c0.12 0.01 0.02 0.00 0.06
v/c Ratio 0.82 0.09 0.08 0.10 0.11 0.15 0.39 0.00 0.42 0.64 0.10
Uniform Delay, d1 24.4 21.7 21.7 21.8 21.8 28.6 7.9 6.2 26.3 7.8 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.9 0.1 0.2 0.2 0.2 2.1 0.6 0.0 2.2 1.5 0.2
Delay (s) 46.3 21.9 21.9 21.9 22.0 30.7 8.5 6.2 28.4 9.3 5.4
Level of Service D C C C C C A A C A A
Approach Delay (s) 42.3 22.0 8.6 9.5
Approach LOS D C A A

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 59.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 64.5% ICU Level of Service C
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) 185 15 35 20 10 440 35 1055
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 12.0 26.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 16.7% 40.0% 20.0% 43.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 12.5 12.5 12.5 5.9 23.7 6.6 26.0
Actuated g/C Ratio 0.25 0.25 0.25 0.12 0.47 0.13 0.51
v/c Ratio 0.58 0.10 0.31 0.05 0.30 0.16 0.72
Control Delay 23.6 9.2 9.6 23.4 11.4 22.9 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 9.2 9.6 23.4 11.4 22.9 15.6
LOS C A A C B C B
Approach Delay 21.1 9.6 11.7 15.8
Approach LOS C A B B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 50.5
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 15.1 Intersection LOS: B
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 35 20 70 10 440 15 35 1055 135
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
Frt 1.00 0.91 0.92 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1698 1770 3522 1770 3479
Flt Permitted 0.75 1.00 0.91 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1395 1687 1562 1770 3522 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) 201 16 27 38 22 76 11 478 16 38 1147 147
RTOR Reduction (vph) 0 21 0 0 58 0 0 3 0 0 13 0
Lane Group Flow (vph) 201 22 0 0 78 0 11 491 0 38 1281 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 12.5 12.5 12.5 1.0 24.3 2.7 26.0
Effective Green, g (s) 12.5 12.5 12.5 1.0 24.3 2.7 26.0
Actuated g/C Ratio 0.23 0.23 0.23 0.02 0.45 0.05 0.49
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 394 365 33 1600 89 1691
v/s Ratio Prot 0.01 0.01 0.14 c0.02 c0.37
v/s Ratio Perm c0.14 0.05
v/c Ratio 0.62 0.06 0.21 0.33 0.31 0.43 0.76
Uniform Delay, d1 18.4 15.9 16.5 25.9 9.3 24.6 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.1 0.3 5.9 0.5 3.3 3.2
Delay (s) 21.8 16.0 16.8 31.8 9.8 27.9 14.4
Level of Service C B B C A C B
Approach Delay (s) 20.8 16.8 10.2 14.8
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 53.5 Sum of lost time (s) 9.0
Intersection Capacity Utilization 58.7% 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) 30 20 5 45 30 35 5 210 5 20 415 140
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 22 5 49 33 38 5 228 5 22 451 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 750 734 451 750 886 228 603 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 750 734 451 750 886 228 603 228
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 % 88 94 99 84 88 95 99 98
cM capacity (veh/h) 279 340 608 304 277 811 974 1340

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 82 38 234 5 22 451 152
Volume Left 33 0 49 0 5 0 22 0 0
Volume Right 0 5 0 38 0 5 0 0 152
cSH 279 373 293 811 974 1700 1340 1700 1700
Volume to Capacity 0.12 0.07 0.28 0.05 0.01 0.00 0.02 0.27 0.09
Queue Length 95th (ft) 10 6 28 4 0 0 1 0 0
Control Delay (s) 19.6 15.4 22.0 9.7 0.3 0.0 7.7 0.0 0.0
Lane LOS C C C A A A
Approach Delay (s) 17.7 18.1 0.3 0.3
Approach LOS C C

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 30 135 20 1355 15 160 1115 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Max Max Min None None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 10 30 135 20 1355 15 160 1115 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1800 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.73 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1800 1351 1863 1583 1770 3539 1583 1770 3539 1583
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 38 11 11 33 147 22 1473 16 174 1212 250
RTOR Reduction (vph) 0 9 0 0 0 119 0 0 6 0 0 94
Lane Group Flow (vph) 190 40 0 11 33 28 22 1473 10 174 1212 156
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Effective Green, g (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.06 0.54 0.54 0.14 0.63 0.63
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 338 254 350 297 98 1911 855 249 2213 990
v/s Ratio Prot 0.02 0.02 0.01 c0.42 c0.10 0.34
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.10
v/c Ratio 0.74 0.12 0.04 0.09 0.09 0.22 0.77 0.01 0.70 0.55 0.16
Uniform Delay, d1 40.8 35.9 35.4 35.8 35.8 48.1 19.3 11.3 43.6 11.4 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 0.2 0.1 0.1 0.1 1.2 3.1 0.0 8.3 0.3 0.1
Delay (s) 51.4 36.1 35.5 35.9 35.9 49.3 22.4 11.4 51.9 11.6 8.4
Level of Service D D D D D D C B D B A
Approach Delay (s) 48.3 35.9 22.7 15.4
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 106.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
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) 250 35 15 20 40 1035 80 765
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 18.1 18.1 18.1 7.0 36.0 8.4 39.5
Actuated g/C Ratio 0.24 0.24 0.24 0.09 0.48 0.11 0.53
v/c Ratio 0.78 0.16 0.20 0.26 0.68 0.43 0.61
Control Delay 43.0 14.7 13.1 37.2 19.3 39.3 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.0 14.7 13.1 37.2 19.3 39.3 14.9
LOS D B B D B D B
Approach Delay 37.2 13.1 19.9 16.7
Approach LOS D B B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 74.3
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 30 15 20 45 40 1035 40 80 765 270
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
Frt 1.00 0.93 0.92 1.00 0.99 1.00 0.96
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1705 1770 3520 1770 3401
Flt Permitted 0.77 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1436 1733 1633 1770 3520 1770 3401
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) 272 38 33 16 22 49 43 1125 43 87 832 293
RTOR Reduction (vph) 0 25 0 0 37 0 0 3 0 0 38 0
Lane Group Flow (vph) 272 46 0 0 50 0 43 1165 0 87 1087 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 18.1 18.1 18.1 4.4 36.9 7.0 39.5
Effective Green, g (s) 18.1 18.1 18.1 4.4 36.9 7.0 39.5
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.49 0.09 0.52
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 342 413 389 102 1709 163 1768
v/s Ratio Prot 0.03 0.02 c0.33 c0.05 c0.32
v/s Ratio Perm c0.19 0.03
v/c Ratio 0.80 0.11 0.13 0.42 0.68 0.53 0.61
Uniform Delay, d1 27.2 22.7 22.7 34.6 15.0 32.9 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.0 0.1 0.1 2.8 2.2 3.3 1.6
Delay (s) 39.3 22.8 22.9 37.4 17.3 36.3 14.5
Level of Service D C C D B D B
Approach Delay (s) 35.8 22.9 18.0 16.1
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
11: Kaukahi Dr & Wailea Alanui Dr. 7/31/2009

Base Year 2016 with mitigation - PM Peak Hour Synchro 7 -  Report
Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 25 10 30 15 5 10 530 45 35 420 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) 98 27 11 33 16 5 11 576 49 38 457 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 1139 1130 457 1155 1201 576 527 576
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1139 1130 457 1155 1201 576 527 576
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 % 38 86 98 78 91 99 99 96
cM capacity (veh/h) 158 194 604 147 176 517 1040 997

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 98 38 49 5 587 49 38 457 71
Volume Left 98 0 33 0 11 0 38 0 0
Volume Right 0 11 0 5 0 49 0 0 71
cSH 158 240 155 517 1040 1700 997 1700 1700
Volume to Capacity 0.62 0.16 0.31 0.01 0.01 0.03 0.04 0.27 0.04
Queue Length 95th (ft) 84 14 31 1 1 0 3 0 0
Control Delay (s) 59.0 22.8 38.4 12.0 0.3 0.0 8.8 0.0 0.0
Lane LOS F C E B A A
Approach Delay (s) 48.9 35.8 0.3 0.6
Approach LOS E E

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 15 30 155 5 750 5 50 1390 150
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 17.0 17.0 17.0 17.0 17.0 10.0 31.0 31.0 12.0 33.0 33.0
Total Split (%) 28.3% 28.3% 28.3% 28.3% 28.3% 16.7% 51.7% 51.7% 20.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max Max None Max Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 54.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 10 15 30 155 5 750 5 50 1390 150
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 168 22 11 16 33 168 5 815 5 54 1511 163
RTOR Reduction (vph) 0 9 0 0 0 143 0 0 2 0 0 66
Lane Group Flow (vph) 168 24 0 16 33 25 5 815 3 54 1511 97
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 8.8 8.8 8.8 8.8 8.8 1.1 32.1 32.1 4.3 35.3 35.3
Effective Green, g (s) 8.8 8.8 8.8 8.8 8.8 1.1 32.1 32.1 4.3 35.3 35.3
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.02 0.54 0.54 0.07 0.60 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 204 263 204 277 235 33 1919 858 129 2110 944
v/s Ratio Prot 0.01 0.02 0.00 0.23 c0.03 c0.43
v/s Ratio Perm c0.12 0.01 0.02 0.00 0.06
v/c Ratio 0.82 0.09 0.08 0.12 0.11 0.15 0.42 0.00 0.42 0.72 0.10
Uniform Delay, d1 24.4 21.7 21.7 21.8 21.8 28.6 8.1 6.2 26.3 8.4 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.8 0.1 0.2 0.2 0.2 2.1 0.7 0.0 2.2 2.1 0.2
Delay (s) 47.2 21.9 21.9 22.0 22.0 30.7 8.7 6.2 28.4 10.5 5.4
Level of Service D C C C C C A A C B A
Approach Delay (s) 43.1 22.0 8.9 10.6
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 59.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
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) 185 15 35 20 10 505 35 1205
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 12.0 26.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 16.7% 40.0% 20.0% 43.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 12.5 12.5 12.5 5.9 23.7 6.6 26.0
Actuated g/C Ratio 0.25 0.25 0.25 0.12 0.47 0.13 0.51
v/c Ratio 0.58 0.10 0.31 0.05 0.34 0.16 0.81
Control Delay 23.6 9.2 9.6 23.4 11.7 22.9 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 9.2 9.6 23.4 11.7 22.9 18.2
LOS C A A C B C B
Approach Delay 21.1 9.6 11.9 18.4
Approach LOS C A B B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 50.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 35 20 70 10 505 15 35 1205 135
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
Frt 1.00 0.91 0.92 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1698 1770 3524 1770 3486
Flt Permitted 0.75 1.00 0.91 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1395 1687 1562 1770 3524 1770 3486
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) 201 16 27 38 22 76 11 549 16 38 1310 147
RTOR Reduction (vph) 0 21 0 0 58 0 0 3 0 0 11 0
Lane Group Flow (vph) 201 22 0 0 78 0 11 562 0 38 1446 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 12.5 12.5 12.5 1.0 24.3 2.7 26.0
Effective Green, g (s) 12.5 12.5 12.5 1.0 24.3 2.7 26.0
Actuated g/C Ratio 0.23 0.23 0.23 0.02 0.45 0.05 0.49
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 394 365 33 1601 89 1694
v/s Ratio Prot 0.01 0.01 0.16 c0.02 c0.41
v/s Ratio Perm c0.14 0.05
v/c Ratio 0.62 0.06 0.21 0.33 0.35 0.43 0.85
Uniform Delay, d1 18.4 15.9 16.5 25.9 9.5 24.6 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 0.1 0.3 5.9 0.6 3.3 5.7
Delay (s) 21.8 16.0 16.8 31.8 10.1 27.9 17.8
Level of Service C B B C B C B
Approach Delay (s) 20.8 16.8 10.5 18.0
Approach LOS C B B B

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 53.5 Sum of lost time (s) 9.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 430 60 245 1100 50 115
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) 467 65 266 1196 54 125
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 533 1630 266
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 533 1630 266
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 74 21 83
cM capacity (veh/h) 1031 69 732

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 312 221 266 598 598 54 125
Volume Left 0 0 266 0 0 54 0
Volume Right 0 65 0 0 0 0 125
cSH 1700 1700 1031 1700 1700 69 732
Volume to Capacity 0.18 0.13 0.26 0.35 0.35 0.79 0.17
Queue Length 95th (ft) 0 0 26 0 0 93 15
Control Delay (s) 0.0 0.0 9.7 0.0 0.0 155.7 10.9
Lane LOS A F B
Approach Delay (s) 0.0 1.8 54.8
Approach LOS F

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 865 200 180 300 175 430
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 69.0 69.0 29.0 0.0 27.0 56.0
Total Split (%) 55.2% 55.2% 23.2% 0.0% 21.6% 44.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 65.4 65.4 17.0 112.4 16.9 37.9
Actuated g/C Ratio 0.58 0.58 0.15 1.00 0.15 0.34
v/c Ratio 0.91 0.22 0.70 0.21 0.71 0.39
Control Delay 37.3 5.1 59.3 0.3 61.3 28.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.3 5.1 59.3 0.3 61.3 28.8
LOS D A E A E C
Approach Delay 31.3 22.4 38.2
Approach LOS C C D

Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 112.4
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.



HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
7: Wailea Ike Dr. & Wailea Alanui Dr. 7/31/2009

Base Year 2018 - AM Peak Hour Synchro 7 -  Report
Page 7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 865 200 180 300 175 430
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 940 217 196 326 190 467
RTOR Reduction (vph) 0 63 0 0 0 0
Lane Group Flow (vph) 940 154 196 326 190 467
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 65.4 65.4 17.0 112.3 16.9 37.9
Effective Green, g (s) 65.4 65.4 17.0 112.3 16.9 37.9
Actuated g/C Ratio 0.58 0.58 0.15 1.00 0.15 0.34
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1031 922 282 1583 266 1194
v/s Ratio Prot c0.53 c0.11 c0.11 0.13
v/s Ratio Perm 0.10 0.21
v/c Ratio 0.91 0.17 0.70 0.21 0.71 0.39
Uniform Delay, d1 20.9 10.8 45.2 0.0 45.4 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.1 7.2 0.3 8.8 0.2
Delay (s) 32.8 10.9 52.4 0.3 54.2 28.6
Level of Service C B D A D C
Approach Delay (s) 28.7 19.9 36.0
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 28.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 112.3 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
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 485 105 65 5 220 30 60 10 70 10
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 54 527 114 71 5 239 33 65 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 527 185 5 239 33 65 87 11
Volume Left (vph) 11 0 0 114 0 239 0 0 11 0
Volume Right (vph) 0 0 527 0 5 0 0 65 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.3 5.8 3.2 5.9 4.9 5.9 5.4 3.2 5.7 4.9
Degree Utilization, x 0.02 0.09 0.47 0.30 0.01 0.39 0.05 0.06 0.14 0.01
Capacity (veh/h) 532 578 1116 579 683 592 638 1121 604 689
Control Delay (s) 8.2 8.2 7.8 10.3 6.8 11.4 7.5 5.2 8.3 6.8
Approach Delay (s) 7.8 10.2 9.8 8.2
Approach LOS A B A A

Intersection Summary
Delay 8.8
HCM Level of Service A
Intersection Capacity Utilization 53.5% 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) 10 95 270 10 95 520
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) 11 103 293 11 103 565
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1071 299 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1071 299 304
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 86 92
cM capacity (veh/h) 224 741 1256

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 304 668
Volume Left 11 0 103
Volume Right 103 11 0
cSH 819 1700 1256
Volume to Capacity 0.14 0.18 0.08
Queue Length 95th (ft) 12 0 7
Control Delay (s) 11.7 0.0 2.1
Lane LOS B A
Approach Delay (s) 11.7 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 350 180 845
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.7 6.6 27.8 27.8 27.8 27.8
Actuated g/C Ratio 0.19 0.19 0.79 0.79 0.79 0.79
v/c Ratio 0.16 0.21 0.05 0.15 0.26 0.37
Control Delay 11.3 7.9 5.4 3.5 6.0 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 7.9 5.4 3.5 6.0 4.5
LOS B A A A A A
Approach Delay 11.3 7.9 3.6 4.7
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 35
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 4.8 Intersection LOS: A
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 350 25 180 845 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 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) 1739 1656 1770 3504 1770 3483
Flt Permitted 1.00 0.93 0.27 1.00 0.51 1.00
Satd. Flow (perm) 1795 1555 511 3504 955 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) 38 5 16 11 5 54 22 380 27 196 918 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 8 0 0 13 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 399 0 196 1014 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.9 2.9 23.9 23.9 23.9 23.9
Effective Green, g (s) 2.9 2.9 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.07 0.07 0.62 0.62 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 116 315 2158 588 2145
v/s Ratio Prot 0.11 c0.29
v/s Ratio Perm c0.02 0.01 0.04 0.21
v/c Ratio 0.33 0.17 0.07 0.19 0.33 0.47
Uniform Delay, d1 17.0 16.8 3.0 3.2 3.6 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.7 0.1 0.0 0.3 0.2
Delay (s) 18.5 17.5 3.1 3.3 3.9 4.2
Level of Service B B A A A A
Approach Delay (s) 18.5 17.5 3.3 4.2
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 4.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 38.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.5% ICU Level of Service A
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 20 5 50 30 35 5 230 25 20 445 140
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 22 5 54 33 38 5 250 27 22 484 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 804 788 484 804 940 250 636 250
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 804 788 484 804 940 250 636 250
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 93 99 80 87 95 99 98
cM capacity (veh/h) 254 316 583 278 258 789 948 1316

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 54 71 255 27 22 484 152
Volume Left 33 0 54 0 5 0 22 0 0
Volume Right 0 5 0 38 0 27 0 0 152
cSH 254 348 278 404 948 1700 1316 1700 1700
Volume to Capacity 0.13 0.08 0.20 0.17 0.01 0.02 0.02 0.28 0.09
Queue Length 95th (ft) 11 6 18 16 0 0 1 0 0
Control Delay (s) 21.2 16.2 21.1 15.8 0.2 0.0 7.8 0.0 0.0
Lane LOS C C C C A A
Approach Delay (s) 18.9 18.1 0.2 0.3
Approach LOS C C

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 30 140 20 1510 15 160 1190 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Max Max Min None None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 10 30 140 20 1510 15 160 1190 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1800 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.73 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1800 1351 1863 1583 1770 3539 1583 1770 3539 1583
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 38 11 11 33 152 22 1641 16 174 1293 250
RTOR Reduction (vph) 0 9 0 0 0 123 0 0 6 0 0 94
Lane Group Flow (vph) 190 40 0 11 33 29 22 1641 10 174 1293 156
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Effective Green, g (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.06 0.54 0.54 0.14 0.63 0.63
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 338 254 350 297 98 1911 855 249 2213 990
v/s Ratio Prot 0.02 0.02 0.01 c0.46 c0.10 0.37
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.10
v/c Ratio 0.74 0.12 0.04 0.09 0.10 0.22 0.86 0.01 0.70 0.58 0.16
Uniform Delay, d1 40.8 35.9 35.4 35.8 35.8 48.1 21.0 11.3 43.6 11.8 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 0.2 0.1 0.1 0.1 1.2 5.3 0.0 8.3 0.4 0.1
Delay (s) 51.4 36.1 35.5 35.9 35.9 49.3 26.3 11.4 51.9 12.2 8.4
Level of Service D D D D D D C B D B A
Approach Delay (s) 48.3 35.9 26.5 15.6
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 106.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
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) 250 35 15 20 40 1190 80 835
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 18.2 18.2 18.2 7.0 36.0 8.4 39.5
Actuated g/C Ratio 0.24 0.24 0.24 0.09 0.48 0.11 0.53
v/c Ratio 0.78 0.16 0.21 0.26 0.78 0.43 0.65
Control Delay 43.7 14.6 12.6 37.2 22.6 39.4 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.7 14.6 12.6 37.2 22.6 39.4 16.0
LOS D B B D C D B
Approach Delay 37.7 12.6 23.1 17.5
Approach LOS D B C B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 74.4
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.1 Intersection LOS: C
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 30 15 20 50 40 1190 40 80 835 270
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
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1700 1770 3522 1770 3410
Flt Permitted 0.76 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1415 1733 1632 1770 3522 1770 3410
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) 272 38 33 16 22 54 43 1293 43 87 908 293
RTOR Reduction (vph) 0 25 0 0 41 0 0 3 0 0 34 0
Lane Group Flow (vph) 272 46 0 0 51 0 43 1333 0 87 1167 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 18.2 18.2 18.2 4.4 36.8 7.0 39.4
Effective Green, g (s) 18.2 18.2 18.2 4.4 36.8 7.0 39.4
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.48 0.09 0.52
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 339 415 391 102 1705 163 1768
v/s Ratio Prot 0.03 0.02 c0.38 c0.05 c0.34
v/s Ratio Perm c0.19 0.03
v/c Ratio 0.80 0.11 0.13 0.42 0.78 0.53 0.66
Uniform Delay, d1 27.2 22.6 22.7 34.6 16.3 32.9 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 0.1 0.2 2.8 3.7 3.3 2.0
Delay (s) 40.0 22.7 22.8 37.4 19.9 36.3 15.3
Level of Service D C C D B D B
Approach Delay (s) 36.4 22.8 20.5 16.8
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 20.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1065 90 155 740 100 275
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) 1158 98 168 804 109 299
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 1255 1946 628
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1255 1946 628
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 69 0 30
cM capacity (veh/h) 550 39 426

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 772 484 168 402 402 109 299
Volume Left 0 0 168 0 0 109 0
Volume Right 0 98 0 0 0 0 299
cSH 1700 1700 550 1700 1700 39 426
Volume to Capacity 0.45 0.28 0.31 0.24 0.24 2.76 0.70
Queue Length 95th (ft) 0 0 32 0 0 301 132
Control Delay (s) 0.0 0.0 14.4 0.0 0.0 1013.7 31.0
Lane LOS B F D
Approach Delay (s) 0.0 2.5 293.1
Approach LOS F

Intersection Summary
Average Delay 46.2
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 515 265 410 775 260 380
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 40.0 40.0 29.0 0.0 21.0 50.0
Total Split (%) 44.4% 44.4% 32.2% 0.0% 23.3% 55.6%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 30.0 30.0 22.5 81.8 16.1 42.6
Actuated g/C Ratio 0.37 0.37 0.28 1.00 0.20 0.52
v/c Ratio 0.86 0.38 0.87 0.53 0.81 0.22
Control Delay 39.2 3.9 49.5 1.3 53.4 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 3.9 49.5 1.3 53.4 11.8
LOS D A D A D B
Approach Delay 27.2 18.0 28.7
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 81.8
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 23.4 Intersection LOS: C
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 515 265 410 775 260 380
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 560 288 446 842 283 413
RTOR Reduction (vph) 0 182 0 0 0 0
Lane Group Flow (vph) 560 106 446 842 283 413
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 30.0 30.0 22.5 81.6 16.1 42.6
Effective Green, g (s) 30.0 30.0 22.5 81.6 16.1 42.6
Actuated g/C Ratio 0.37 0.37 0.28 1.00 0.20 0.52
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 651 582 514 1583 349 1848
v/s Ratio Prot c0.32 c0.24 c0.16 0.12
v/s Ratio Perm 0.07 0.53
v/c Ratio 0.86 0.18 0.87 0.53 0.81 0.22
Uniform Delay, d1 23.9 17.5 28.1 0.0 31.3 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 0.2 14.4 1.3 13.3 0.1
Delay (s) 35.1 17.6 42.5 1.3 44.6 10.6
Level of Service D B D A D B
Approach Delay (s) 29.1 15.6 24.4
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 81.6 Sum of lost time (s) 13.0
Intersection Capacity Utilization 75.3% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 90 435 95 70 15 485 105 145 15 35 15
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 98 473 103 76 16 527 114 158 16 38 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 98 473 179 16 527 114 158 54 16
Volume Left (vph) 16 0 0 103 0 527 0 0 16 0
Volume Right (vph) 0 0 473 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.32 -0.67 0.53 0.03 -0.67 0.18 -0.67
Departure Headway (s) 7.4 6.9 3.2 7.0 6.0 6.2 5.7 3.2 6.6 5.7
Degree Utilization, x 0.03 0.19 0.42 0.35 0.03 0.90 0.18 0.14 0.10 0.03
Capacity (veh/h) 463 498 1115 495 567 571 619 1121 517 587
Control Delay (s) 9.4 10.2 7.3 12.5 8.0 40.4 8.7 5.5 9.1 7.7
Approach Delay (s) 7.8 12.1 29.0 8.8
Approach LOS A B D A

Intersection Summary
Delay 18.6
HCM Level of Service C
Intersection Capacity Utilization 55.8% 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) 35 155 545 25 100 515
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) 38 168 592 27 109 560
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1383 606 620
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1383 606 620
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 73 66 89
cM capacity (veh/h) 140 497 961

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 207 620 668
Volume Left 38 0 109
Volume Right 168 27 0
cSH 609 1700 961
Volume to Capacity 0.34 0.36 0.11
Queue Length 95th (ft) 37 0 10
Control Delay (s) 20.3 0.0 2.8
Lane LOS C A
Approach Delay (s) 20.3 0.0 2.8
Approach LOS C

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 900 60 585
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 9.2 9.2 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.23 0.23 0.57 0.57 0.57 0.57
v/c Ratio 0.45 0.19 0.08 0.49 0.23 0.35
Control Delay 15.9 7.5 7.9 8.8 10.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 7.5 7.9 8.8 10.8 7.4
LOS B A A A B A
Approach Delay 15.9 7.5 8.8 7.7
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 39.4
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 8.8 Intersection LOS: A
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 900 10 60 585 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3533 1770 3486
Flt Permitted 0.72 0.92 0.38 1.00 0.26 1.00
Satd. Flow (perm) 1313 1565 713 3533 488 3486
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 5 27 11 16 49 33 978 11 65 636 71
RTOR Reduction (vph) 0 21 0 0 40 0 0 1 0 0 16 0
Lane Group Flow (vph) 0 125 0 0 36 0 33 988 0 65 691 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.7 7.7 21.0 21.0 21.0 21.0
Effective Green, g (s) 7.7 7.7 21.0 21.0 21.0 21.0
Actuated g/C Ratio 0.19 0.19 0.52 0.52 0.52 0.52
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 296 368 1823 252 1799
v/s Ratio Prot c0.28 0.20
v/s Ratio Perm c0.10 0.02 0.05 0.13
v/c Ratio 0.50 0.12 0.09 0.54 0.26 0.38
Uniform Delay, d1 14.8 13.7 5.0 6.6 5.5 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.1 0.3 0.5 0.1
Delay (s) 16.4 13.9 5.1 6.9 6.0 6.1
Level of Service B B A A A A
Approach Delay (s) 16.4 13.9 6.9 6.1
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 40.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.8% 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) 95 25 10 45 15 5 10 565 50 35 450 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) 103 27 11 49 16 5 11 614 54 38 489 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 1209 1201 489 1226 1272 614 560 614
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1209 1201 489 1226 1272 614 560 614
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 % 26 85 98 62 90 99 99 96
cM capacity (veh/h) 140 176 579 129 159 492 1011 965

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 103 38 49 22 625 54 38 489 71
Volume Left 103 0 49 0 11 0 38 0 0
Volume Right 0 11 0 5 0 54 0 0 71
cSH 140 219 129 192 1011 1700 965 1700 1700
Volume to Capacity 0.74 0.17 0.38 0.11 0.01 0.03 0.04 0.29 0.04
Queue Length 95th (ft) 108 15 39 9 1 0 3 0 0
Control Delay (s) 81.3 24.8 48.8 26.2 0.3 0.0 8.9 0.0 0.0
Lane LOS F C E D A A
Approach Delay (s) 66.1 41.8 0.3 0.6
Approach LOS F E

Intersection Summary
Average Delay 8.6
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 20 15 30 160 5 800 5 50 1465 155
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 17.0 17.0 17.0 17.0 17.0 10.0 31.0 31.0 12.0 33.0 33.0
Total Split (%) 28.3% 28.3% 28.3% 28.3% 28.3% 16.7% 51.7% 51.7% 20.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Max Max None Max Max

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 57.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 20 10 15 30 160 5 800 5 50 1465 155
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 174 22 11 16 33 174 5 870 5 54 1592 168
RTOR Reduction (vph) 0 9 0 0 0 143 0 0 2 0 0 72
Lane Group Flow (vph) 174 24 0 16 33 31 5 870 3 54 1592 96
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 10.7 10.7 10.7 10.7 10.7 1.2 31.5 31.5 4.5 34.8 34.8
Effective Green, g (s) 10.7 10.7 10.7 10.7 10.7 1.2 31.5 31.5 4.5 34.8 34.8
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.02 0.52 0.52 0.07 0.57 0.57
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 312 241 328 279 35 1837 821 131 2029 908
v/s Ratio Prot 0.01 0.02 0.00 0.25 c0.03 c0.45
v/s Ratio Perm c0.13 0.01 0.02 0.00 0.06
v/c Ratio 0.72 0.08 0.07 0.10 0.11 0.14 0.47 0.00 0.41 0.78 0.11
Uniform Delay, d1 23.6 20.9 20.8 21.0 21.0 29.2 9.3 7.0 26.8 10.0 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.1 0.1 0.1 0.2 1.9 0.9 0.0 2.1 3.1 0.2
Delay (s) 33.8 21.0 21.0 21.1 21.2 31.1 10.2 7.0 28.9 13.2 6.1
Level of Service C C C C C C B A C B A
Approach Delay (s) 31.7 21.1 10.3 13.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.4% ICU Level of Service C
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) 185 15 40 25 10 550 35 1275
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 12.0 26.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 16.7% 40.0% 20.0% 43.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 12.6 12.6 12.6 5.9 23.7 6.6 26.1
Actuated g/C Ratio 0.25 0.25 0.25 0.12 0.47 0.13 0.52
v/c Ratio 0.59 0.10 0.33 0.05 0.37 0.16 0.85
Control Delay 24.3 9.2 10.2 23.5 12.0 23.0 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.3 9.2 10.2 23.5 12.0 23.0 20.2
LOS C A B C B C C
Approach Delay 21.6 10.2 12.2 20.3
Approach LOS C B B C

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 50.6
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 40 25 70 10 550 15 35 1275 140
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
Frt 1.00 0.91 0.93 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1707 1770 3525 1770 3487
Flt Permitted 0.73 1.00 0.90 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1357 1687 1558 1770 3525 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) 201 16 27 43 27 76 11 598 16 38 1386 152
RTOR Reduction (vph) 0 21 0 0 58 0 0 3 0 0 11 0
Lane Group Flow (vph) 201 22 0 0 88 0 11 611 0 38 1527 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 12.6 12.6 12.6 1.0 24.3 2.7 26.0
Effective Green, g (s) 12.6 12.6 12.6 1.0 24.3 2.7 26.0
Actuated g/C Ratio 0.24 0.24 0.24 0.02 0.45 0.05 0.49
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 397 366 33 1598 89 1691
v/s Ratio Prot 0.01 0.01 0.17 c0.02 c0.44
v/s Ratio Perm c0.15 0.06
v/c Ratio 0.63 0.06 0.24 0.33 0.38 0.43 0.90
Uniform Delay, d1 18.4 15.9 16.6 26.0 9.7 24.7 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.1 0.3 5.9 0.7 3.3 8.3
Delay (s) 22.4 16.0 17.0 31.9 10.4 28.0 21.0
Level of Service C B B C B C C
Approach Delay (s) 21.3 17.0 10.8 21.1
Approach LOS C B B C

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 53.6 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 475 60 245 1170 50 120
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) 516 65 266 1272 54 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 582 1717 291
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 582 1717 291
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 73 8 82
cM capacity (veh/h) 989 59 706

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 344 237 266 636 636 54 130
Volume Left 0 0 266 0 0 54 0
Volume Right 0 65 0 0 0 0 130
cSH 1700 1700 989 1700 1700 59 706
Volume to Capacity 0.20 0.14 0.27 0.37 0.37 0.92 0.18
Queue Length 95th (ft) 0 0 27 0 0 106 17
Control Delay (s) 0.0 0.0 10.0 0.0 0.0 208.1 11.3
Lane LOS A F B
Approach Delay (s) 0.0 1.7 69.1
Approach LOS F

Intersection Summary
Average Delay 6.7
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 930 200 195 345 175 455
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 69.0 69.0 29.0 0.0 27.0 56.0
Total Split (%) 55.2% 55.2% 23.2% 0.0% 21.6% 44.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 65.4 65.4 17.7 113.2 17.0 38.7
Actuated g/C Ratio 0.58 0.58 0.16 1.00 0.15 0.34
v/c Ratio 0.99 0.22 0.73 0.24 0.72 0.41
Control Delay 51.3 5.7 60.7 0.4 61.9 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.3 5.7 60.7 0.4 61.9 28.9
LOS D A E A E C
Approach Delay 43.3 22.2 38.1
Approach LOS D C D

Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 113.2
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 36.9 Intersection LOS: D
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 930 200 195 345 175 455
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1011 217 212 375 190 495
RTOR Reduction (vph) 0 60 0 0 0 0
Lane Group Flow (vph) 1011 157 212 375 190 495
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 65.4 65.4 17.7 113.1 17.0 38.7
Effective Green, g (s) 65.4 65.4 17.7 113.1 17.0 38.7
Actuated g/C Ratio 0.58 0.58 0.16 1.00 0.15 0.34
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1024 915 292 1583 266 1211
v/s Ratio Prot c0.57 c0.11 c0.11 0.14
v/s Ratio Perm 0.10 0.24
v/c Ratio 0.99 0.17 0.73 0.24 0.71 0.41
Uniform Delay, d1 23.4 11.2 45.4 0.0 45.7 28.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.8 0.1 8.7 0.4 8.8 0.2
Delay (s) 48.2 11.3 54.1 0.4 54.5 28.7
Level of Service D B D A D C
Approach Delay (s) 41.7 19.8 35.8
Approach LOS D B D

Intersection Summary
HCM Average Control Delay 34.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 113.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
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
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 510 105 65 5 240 30 60 10 70 10
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 54 554 114 71 5 261 33 65 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 554 185 5 261 33 65 87 11
Volume Left (vph) 11 0 0 114 0 261 0 0 11 0
Volume Right (vph) 0 0 554 0 5 0 0 65 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.4 5.9 3.2 6.0 5.0 5.9 5.4 3.2 5.7 4.9
Degree Utilization, x 0.02 0.09 0.49 0.31 0.01 0.43 0.05 0.06 0.14 0.01
Capacity (veh/h) 524 570 1116 572 673 593 638 1121 600 684
Control Delay (s) 8.3 8.2 8.1 10.4 6.8 12.0 7.5 5.2 8.4 6.8
Approach Delay (s) 8.1 10.3 10.3 8.2
Approach LOS A B B A

Intersection Summary
Delay 9.1
HCM Level of Service A
Intersection Capacity Utilization 55.0% 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) 10 95 285 10 100 545
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) 11 103 310 11 109 592
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1125 315 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1125 315 321
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 86 91
cM capacity (veh/h) 207 725 1239

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 321 701
Volume Left 11 0 109
Volume Right 103 11 0
cSH 802 1700 1239
Volume to Capacity 0.14 0.19 0.09
Queue Length 95th (ft) 12 0 7
Control Delay (s) 12.0 0.0 2.2
Lane LOS B A
Approach Delay (s) 12.0 0.0 2.2
Approach LOS B

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 410 180 935
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.7 6.6 28.6 28.6 28.6 28.6
Actuated g/C Ratio 0.19 0.18 0.80 0.80 0.80 0.80
v/c Ratio 0.17 0.21 0.06 0.17 0.27 0.40
Control Delay 11.5 8.0 5.6 3.6 6.3 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 8.0 5.6 3.6 6.3 4.7
LOS B A A A A A
Approach Delay 11.5 8.0 3.7 5.0
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 35.9
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 5.0 Intersection LOS: A
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 410 25 180 935 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 1.00 0.99 1.00 0.99
Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1739 1656 1770 3509 1770 3488
Flt Permitted 1.00 0.93 0.24 1.00 0.48 1.00
Satd. Flow (perm) 1795 1555 445 3509 896 3488
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 5 16 11 5 54 22 446 27 196 1016 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 6 0 0 12 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 467 0 196 1113 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 3.0 3.0 24.7 24.7 24.7 24.7
Effective Green, g (s) 3.0 3.0 24.7 24.7 24.7 24.7
Actuated g/C Ratio 0.08 0.08 0.62 0.62 0.62 0.62
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 118 277 2183 557 2170
v/s Ratio Prot 0.13 c0.32
v/s Ratio Perm c0.02 0.01 0.05 0.22
v/c Ratio 0.33 0.17 0.08 0.21 0.35 0.51
Uniform Delay, d1 17.4 17.2 3.0 3.3 3.6 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.7 0.1 0.0 0.4 0.2
Delay (s) 18.8 17.9 3.1 3.3 4.0 4.4
Level of Service B B A A A A
Approach Delay (s) 18.8 17.9 3.3 4.3
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 5.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 39.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% 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) 30 20 5 55 30 35 5 285 25 20 520 145
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) 33 22 5 60 33 38 5 310 27 22 565 158
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 946 929 565 946 1087 310 723 310
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 946 929 565 946 1087 310 723 310
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 % 84 92 99 73 85 95 99 98
cM capacity (veh/h) 198 261 524 220 211 730 879 1251

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 60 71 315 27 22 565 158
Volume Left 33 0 60 0 5 0 22 0 0
Volume Right 0 5 0 38 0 27 0 0 158
cSH 198 290 220 342 879 1700 1251 1700 1700
Volume to Capacity 0.16 0.09 0.27 0.21 0.01 0.02 0.02 0.33 0.09
Queue Length 95th (ft) 14 8 27 19 0 0 1 0 0
Control Delay (s) 26.7 18.7 27.4 18.3 0.2 0.0 7.9 0.0 0.0
Lane LOS D C D C A A
Approach Delay (s) 23.0 22.4 0.2 0.2
Approach LOS C C

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 40 10 35 140 20 1580 15 160 1250 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Max Max Min None None

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 106.7
Natural Cycle: 75
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 40 10 10 35 140 20 1580 15 160 1250 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1806 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.73 1.00 0.72 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1364 1806 1345 1863 1583 1770 3539 1583 1770 3539 1583
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 43 11 11 38 152 22 1717 16 174 1359 250
RTOR Reduction (vph) 0 8 0 0 0 123 0 0 5 0 0 94
Lane Group Flow (vph) 190 46 0 11 38 29 22 1717 11 174 1359 156
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Effective Green, g (s) 20.0 20.0 20.0 20.0 20.0 5.9 57.5 57.5 15.0 66.6 66.6
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.06 0.54 0.54 0.14 0.63 0.63
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 339 253 350 297 98 1911 855 249 2213 990
v/s Ratio Prot 0.03 0.02 0.01 c0.49 c0.10 0.38
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.10
v/c Ratio 0.74 0.14 0.04 0.11 0.10 0.22 0.90 0.01 0.70 0.61 0.16
Uniform Delay, d1 40.8 36.0 35.4 35.9 35.8 48.1 21.9 11.4 43.6 12.1 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.2 0.1 0.1 0.1 1.2 7.2 0.0 8.3 0.5 0.1
Delay (s) 51.8 36.2 35.5 36.0 35.9 49.3 29.1 11.4 51.9 12.6 8.4
Level of Service D D D D D D C B D B A
Approach Delay (s) 48.4 35.9 29.2 15.9
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 106.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
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) 255 35 15 25 40 1255 85 895
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize?
Recall Mode None None None None None Max None Max
Act Effct Green (s) 18.6 18.6 18.6 7.0 35.8 8.5 39.3
Actuated g/C Ratio 0.25 0.25 0.25 0.09 0.48 0.11 0.53
v/c Ratio 0.80 0.16 0.22 0.26 0.84 0.46 0.69
Control Delay 45.0 14.6 13.2 37.4 25.2 40.0 17.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.0 14.6 13.2 37.4 25.2 40.0 17.1
LOS D B B D C D B
Approach Delay 38.8 13.2 25.6 18.6
Approach LOS D B C B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 74.6
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 23.7 Intersection LOS: C
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 255 35 30 15 25 50 40 1255 45 85 895 270
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
Frt 1.00 0.93 0.92 1.00 0.99 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1709 1770 3521 1770 3416
Flt Permitted 0.75 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1393 1733 1644 1770 3521 1770 3416
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) 277 38 33 16 27 54 43 1364 49 92 973 293
RTOR Reduction (vph) 0 25 0 0 41 0 0 3 0 0 31 0
Lane Group Flow (vph) 277 46 0 0 56 0 43 1410 0 92 1235 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 18.6 18.6 18.6 4.4 36.6 7.1 39.3
Effective Green, g (s) 18.6 18.6 18.6 4.4 36.6 7.1 39.3
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.48 0.09 0.52
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 340 422 401 102 1689 165 1759
v/s Ratio Prot 0.03 0.02 c0.40 c0.05 c0.36
v/s Ratio Perm c0.20 0.03
v/c Ratio 0.81 0.11 0.14 0.42 0.83 0.56 0.70
Uniform Delay, d1 27.2 22.4 22.6 34.7 17.2 33.1 14.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.9 0.1 0.2 2.8 5.0 4.0 2.4
Delay (s) 41.1 22.5 22.7 37.5 22.3 37.1 16.4
Level of Service D C C D C D B
Approach Delay (s) 37.3 22.7 22.7 17.8
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 76.3 Sum of lost time (s) 19.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc.
4: Wailea Ike Dr. & Kalai Waa St 7/31/2009

Base year 2022 - PM Peak Hour Synchro 7 -  Report
Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1130 90 160 795 100 280
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) 1228 98 174 864 109 304
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 1326 2057 663
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1326 2057 663
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 66 0 25
cM capacity (veh/h) 517 32 404

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 819 507 174 432 432 109 304
Volume Left 0 0 174 0 0 109 0
Volume Right 0 98 0 0 0 0 304
cSH 1700 1700 517 1700 1700 32 404
Volume to Capacity 0.48 0.30 0.34 0.25 0.25 3.44 0.75
Queue Length 95th (ft) 0 0 37 0 0 Err 154
Control Delay (s) 0.0 0.0 15.5 0.0 0.0 Err 36.6
Lane LOS C F E
Approach Delay (s) 0.0 2.6 2658.3
Approach LOS F

Intersection Summary
Average Delay 396.3
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15



Timings Austin, Tsutsumi & Associates, Inc.
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 570 265 435 835 265 400
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 40.0 40.0 29.0 0.0 21.0 50.0
Total Split (%) 44.4% 44.4% 32.2% 0.0% 23.3% 55.6%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None None
Act Effct Green (s) 33.0 33.0 23.5 85.9 16.3 43.8
Actuated g/C Ratio 0.38 0.38 0.27 1.00 0.19 0.51
v/c Ratio 0.91 0.37 0.93 0.57 0.86 0.24
Control Delay 44.8 3.7 58.7 1.5 60.3 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 3.7 58.7 1.5 60.3 12.7
LOS D A E A E B
Approach Delay 31.8 21.1 31.6
Approach LOS C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 85.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 26.8 Intersection LOS: C
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 570 265 435 835 265 400
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 4.0 4.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 620 288 473 908 288 435
RTOR Reduction (vph) 0 177 0 0 0 0
Lane Group Flow (vph) 620 111 473 908 288 435
Turn Type Perm Free Prot
Protected Phases 8 2 1 6
Permitted Phases 8 Free
Actuated Green, G (s) 33.0 33.0 23.6 85.8 16.2 43.8
Effective Green, g (s) 33.0 33.0 23.6 85.8 16.2 43.8
Actuated g/C Ratio 0.38 0.38 0.28 1.00 0.19 0.51
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 681 609 512 1583 334 1807
v/s Ratio Prot c0.35 c0.25 c0.16 0.12
v/s Ratio Perm 0.07 0.57
v/c Ratio 0.91 0.18 0.92 0.57 0.86 0.24
Uniform Delay, d1 25.0 17.5 30.2 0.0 33.7 11.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 0.1 22.5 1.5 19.8 0.1
Delay (s) 41.4 17.6 52.7 1.5 53.6 11.8
Level of Service D B D A D B
Approach Delay (s) 33.8 19.0 28.4
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 85.8 Sum of lost time (s) 13.0
Intersection Capacity Utilization 80.0% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 95 460 100 70 15 510 110 145 15 35 15
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) 16 103 500 109 76 16 554 120 158 16 38 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 103 500 185 16 554 120 158 54 16
Volume Left (vph) 16 0 0 109 0 554 0 0 16 0
Volume Right (vph) 0 0 500 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.33 -0.67 0.53 0.03 -0.67 0.18 -0.67
Departure Headway (s) 7.5 7.0 3.2 7.1 6.1 6.2 5.7 3.2 6.7 5.8
Degree Utilization, x 0.03 0.20 0.44 0.36 0.03 0.96 0.19 0.14 0.10 0.03
Capacity (veh/h) 461 498 1115 493 565 574 614 1121 513 582
Control Delay (s) 9.5 10.5 7.5 12.9 8.1 50.6 8.8 5.5 9.2 7.8
Approach Delay (s) 8.1 12.5 36.1 8.9
Approach LOS A B E A

Intersection Summary
Delay 22.1
HCM Level of Service C
Intersection Capacity Utilization 57.5% 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) 35 155 570 25 100 540
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) 38 168 620 27 109 587
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1438 633 647
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1438 633 647
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 71 65 88
cM capacity (veh/h) 130 480 939

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 207 647 696
Volume Left 38 0 109
Volume Right 168 27 0
cSH 588 1700 939
Volume to Capacity 0.35 0.38 0.12
Queue Length 95th (ft) 39 0 10
Control Delay (s) 21.6 0.0 2.9
Lane LOS C A
Approach Delay (s) 21.6 0.0 2.9
Approach LOS C

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 980 60 660
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 9.2 9.2 23.3 23.3 23.3 23.3
Actuated g/C Ratio 0.23 0.23 0.58 0.58 0.58 0.58
v/c Ratio 0.45 0.20 0.09 0.52 0.26 0.39
Control Delay 16.2 8.9 8.0 9.1 11.8 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.2 8.9 8.0 9.1 11.8 7.7
LOS B A A A B A
Approach Delay 16.2 8.9 9.1 8.0
Approach LOS B A A A

Intersection Summary
Cycle Length: 45
Actuated Cycle Length: 40.1
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 9.1 Intersection LOS: A
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 980 10 60 660 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3534 1770 3488
Flt Permitted 0.72 0.92 0.35 1.00 0.23 1.00
Satd. Flow (perm) 1313 1565 655 3534 426 3488
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 5 27 11 16 49 33 1065 11 65 717 76
RTOR Reduction (vph) 0 21 0 0 29 0 0 1 0 0 15 0
Lane Group Flow (vph) 0 125 0 0 47 0 33 1075 0 65 778 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.7 7.7 21.7 21.7 21.7 21.7
Effective Green, g (s) 7.7 7.7 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.19 0.19 0.52 0.52 0.52 0.52
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 244 291 343 1852 223 1828
v/s Ratio Prot c0.30 0.22
v/s Ratio Perm c0.10 0.03 0.05 0.15
v/c Ratio 0.51 0.16 0.10 0.58 0.29 0.43
Uniform Delay, d1 15.2 14.1 4.9 6.7 5.5 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 0.1 0.5 0.7 0.2
Delay (s) 17.0 14.4 5.1 7.2 6.3 6.2
Level of Service B B A A A A
Approach Delay (s) 17.0 14.4 7.1 6.2
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 41.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.0% 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) 95 25 10 45 15 5 10 640 55 35 520 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) 103 27 11 49 16 5 11 696 60 38 565 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 1367 1359 565 1383 1429 696 636 696
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1367 1359 565 1383 1429 696 636 696
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 % 3 81 98 50 87 99 99 96
cM capacity (veh/h) 106 141 524 97 128 442 948 900

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 103 38 49 22 707 60 38 565 71
Volume Left 103 0 49 0 11 0 38 0 0
Volume Right 0 11 0 5 0 60 0 0 71
cSH 106 178 97 155 948 1700 900 1700 1700
Volume to Capacity 0.97 0.21 0.50 0.14 0.01 0.04 0.04 0.33 0.04
Queue Length 95th (ft) 151 20 56 12 1 0 3 0 0
Control Delay (s) 154.4 30.7 75.1 32.0 0.3 0.0 9.2 0.0 0.0
Lane LOS F D F D A A
Approach Delay (s) 121.1 61.8 0.3 0.5
Approach LOS F F

Intersection Summary
Average Delay 13.3
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 15 25 155 5 805 5 50 1395 150
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 108.3
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 10 15 25 155 5 805 5 50 1395 150
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1378 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 168 22 11 16 27 168 5 875 5 54 1516 163
RTOR Reduction (vph) 0 9 0 0 0 140 0 0 2 0 0 57
Lane Group Flow (vph) 168 24 0 16 27 28 5 875 3 54 1516 106
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 18.3 18.3 18.3 18.3 18.3 5.7 67.2 67.2 8.7 70.2 70.2
Effective Green, g (s) 18.3 18.3 18.3 18.3 18.3 5.7 67.2 67.2 8.7 70.2 70.2
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.05 0.62 0.62 0.08 0.65 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 299 232 315 268 93 2198 983 142 2296 1027
v/s Ratio Prot 0.01 0.01 0.00 0.25 c0.03 c0.43
v/s Ratio Perm c0.12 0.01 0.02 0.00 0.07
v/c Ratio 0.72 0.08 0.07 0.09 0.11 0.05 0.40 0.00 0.38 0.66 0.10
Uniform Delay, d1 42.5 37.9 37.8 37.9 38.0 48.7 10.3 7.8 47.2 11.7 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.1 0.1 0.1 0.2 0.2 0.5 0.0 1.7 1.5 0.2
Delay (s) 53.0 38.0 37.9 38.0 38.2 48.9 10.9 7.8 48.9 13.2 7.4
Level of Service D D D D D D B A D B A
Approach Delay (s) 50.5 38.2 11.1 13.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 108.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
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) 185 15 35 20 10 560 35 1210
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 68
Natural Cycle: 70
Control Type: Actuated-Uncoordinated

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 35 20 70 10 560 15 35 1210 135
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
Frt 1.00 0.91 0.92 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1698 1770 3526 1770 3486
Flt Permitted 0.68 1.00 0.91 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1263 1687 1566 1770 3526 1770 3486
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) 201 16 27 38 22 76 11 609 16 38 1315 147
RTOR Reduction (vph) 0 21 0 0 59 0 0 2 0 0 8 0
Lane Group Flow (vph) 201 22 0 0 77 0 11 623 0 38 1454 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 15.7 15.7 15.7 1.2 38.4 3.0 40.2
Effective Green, g (s) 15.7 15.7 15.7 1.2 38.4 3.0 40.2
Actuated g/C Ratio 0.22 0.22 0.22 0.02 0.54 0.04 0.57
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 373 346 30 1904 75 1971
v/s Ratio Prot 0.01 0.01 0.18 c0.02 c0.42
v/s Ratio Perm c0.16 0.05
v/c Ratio 0.72 0.06 0.22 0.37 0.33 0.51 0.74
Uniform Delay, d1 25.7 21.9 22.7 34.6 9.1 33.3 11.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.1 0.3 7.4 0.5 5.3 2.5
Delay (s) 34.5 21.9 23.0 42.0 9.6 38.6 14.0
Level of Service C C C D A D B
Approach Delay (s) 32.3 23.0 10.2 14.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 71.1 Sum of lost time (s) 9.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 525 55 40 110 150 1210
Turn Type Prot Perm Free
Protected Phases 7 4 8 1
Permitted Phases 8 Free
Detector Phase 7 4 8 8 1
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 3.0
Minimum Split (s) 24.0 24.0 24.0 24.0 7.0
Total Split (s) 52.0 54.0 24.0 24.0 17.0 0.0
Total Split (%) 55.9% 58.1% 25.8% 25.8% 18.3% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 3.0
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 0.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None

Intersection Summary
Cycle Length: 93
Actuated Cycle Length: 38.4
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 525 55 40 110 150 1210
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 571 60 43 120 163 1315
RTOR Reduction (vph) 0 0 0 105 0 0
Lane Group Flow (vph) 571 60 43 15 163 1315
Turn Type Prot Perm Free
Protected Phases 7 4 8 1
Permitted Phases 8 Free
Actuated Green, G (s) 14.2 23.0 4.8 4.8 7.2 39.2
Effective Green, g (s) 14.2 23.0 4.8 4.8 7.2 39.2
Actuated g/C Ratio 0.36 0.59 0.12 0.12 0.18 1.00
Clearance Time (s) 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1244 1093 228 194 325 1583
v/s Ratio Prot 0.17 0.03 0.02 0.09
v/s Ratio Perm 0.01 c0.83
v/c Ratio 0.46 0.05 0.19 0.08 0.50 0.83
Uniform Delay, d1 9.6 3.5 15.5 15.2 14.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.4 0.2 1.2 5.2
Delay (s) 9.8 3.5 15.9 15.4 15.6 5.2
Level of Service A A B B B A
Approach Delay (s) 9.2 15.5 6.4
Approach LOS A B A

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 39.2 Sum of lost time (s) 0.0
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 455 25 130 1100 35 80
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) 495 27 141 1196 38 87
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 522 1389 261
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 522 1389 261
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 86 67 88
cM capacity (veh/h) 1041 115 738

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 330 192 141 598 598 38 87
Volume Left 0 0 141 0 0 38 0
Volume Right 0 27 0 0 0 0 87
cSH 1700 1700 1041 1700 1700 115 738
Volume to Capacity 0.19 0.11 0.14 0.35 0.35 0.33 0.12
Queue Length 95th (ft) 0 0 12 0 0 32 10
Control Delay (s) 0.0 0.0 9.0 0.0 0.0 50.8 10.5
Lane LOS A F B
Approach Delay (s) 0.0 1.0 22.8
Approach LOS C

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15



Timings Austin, Tsutsumi & Associates, Inc.
7: Wailea Ike Dr. & Wailea Alanui Dr. 10/19/2009

FY 2016 - AM Peak Hour Synchro 7 -  Report
Page 10

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 860 190 175 320 145 425
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 30.0 30.0 25.0 55.0 15.0 40.0
Total Split (%) 42.9% 42.9% 35.7% 78.6% 21.4% 57.1%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 67.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 860 190 175 320 145 425
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 935 207 190 348 158 462
RTOR Reduction (vph) 0 136 0 83 0 0
Lane Group Flow (vph) 935 71 190 265 158 462
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 23.3 23.3 23.7 52.0 8.3 36.0
Effective Green, g (s) 23.3 23.3 23.7 52.0 8.3 36.0
Actuated g/C Ratio 0.34 0.34 0.35 0.76 0.12 0.53
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1171 540 646 2122 215 1865
v/s Ratio Prot c0.27 c0.10 0.10 c0.09 0.13
v/s Ratio Perm 0.04
v/c Ratio 0.80 0.13 0.29 0.12 0.73 0.25
Uniform Delay, d1 20.4 15.5 16.2 2.1 28.9 8.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.1 1.2 0.0 12.2 0.3
Delay (s) 24.3 15.6 17.4 2.2 41.2 9.1
Level of Service C B B A D A
Approach Delay (s) 22.7 7.5 17.3
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 68.3 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
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
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 450 100 65 5 210 30 55 10 70 10
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 54 489 109 71 5 228 33 60 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 489 179 5 228 33 60 87 11
Volume Left (vph) 11 0 0 109 0 228 0 0 11 0
Volume Right (vph) 0 0 489 0 5 0 0 60 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.3 5.8 3.2 5.9 4.9 5.9 5.4 3.2 5.6 4.9
Degree Utilization, x 0.02 0.09 0.43 0.29 0.01 0.37 0.05 0.05 0.14 0.01
Capacity (veh/h) 536 585 1115 583 689 594 641 1121 608 695
Control Delay (s) 8.2 8.1 7.4 10.1 6.7 11.1 7.4 5.2 8.3 6.7
Approach Delay (s) 7.5 10.0 9.6 8.1
Approach LOS A B A A

Intersection Summary
Delay 8.5
HCM Level of Service A
Intersection Capacity Utilization 51.1% 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) 10 95 260 10 95 485
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) 11 103 283 11 103 527
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1022 288 293
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1022 288 293
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 86 92
cM capacity (veh/h) 240 751 1268

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 293 630
Volume Left 11 0 103
Volume Right 103 11 0
cSH 830 1700 1268
Volume to Capacity 0.14 0.17 0.08
Queue Length 95th (ft) 12 0 7
Control Delay (s) 11.5 0.0 2.1
Lane LOS B A
Approach Delay (s) 11.5 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 370 180 840
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 33.5
Natural Cycle: 45
Control Type: Actuated-Uncoordinated

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 370 25 180 840 100
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 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) 1739 1656 1770 3506 1770 3483
Flt Permitted 1.00 0.93 0.28 1.00 0.50 1.00
Satd. Flow (perm) 1795 1555 512 3506 935 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) 38 5 16 11 5 54 22 402 27 196 913 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 7 0 0 13 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 422 0 196 1009 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.8 2.8 23.9 23.9 23.9 23.9
Effective Green, g (s) 2.8 2.8 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.08 0.08 0.65 0.65 0.65 0.65
Clearance Time (s) 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
Lane Grp Cap (vph) 137 119 333 2283 609 2268
v/s Ratio Prot 0.12 c0.29
v/s Ratio Perm c0.02 0.01 0.04 0.21
v/c Ratio 0.32 0.17 0.07 0.18 0.32 0.44
Uniform Delay, d1 16.1 15.9 2.3 2.5 2.8 3.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.7 0.1 0.0 0.3 0.1
Delay (s) 17.4 16.5 2.4 2.6 3.1 3.3
Level of Service B B A A A A
Approach Delay (s) 17.4 16.5 2.6 3.3
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 4.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 36.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 51.8% ICU Level of Service A
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 20 5 65 30 40 5 245 25 25 440 140
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 22 5 71 33 43 5 266 27 27 478 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 826 810 478 826 962 266 630 266
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 826 810 478 826 962 266 630 266
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 93 99 74 87 94 99 98
cM capacity (veh/h) 242 306 587 267 249 772 952 1298

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 71 76 272 27 27 478 152
Volume Left 33 0 71 0 5 0 27 0 0
Volume Right 0 5 0 43 0 27 0 0 152
cSH 242 338 267 407 952 1700 1298 1700 1700
Volume to Capacity 0.13 0.08 0.26 0.19 0.01 0.02 0.02 0.28 0.09
Queue Length 95th (ft) 11 7 26 17 0 0 2 0 0
Control Delay (s) 22.2 16.6 23.2 15.9 0.2 0.0 7.8 0.0 0.0
Lane LOS C C C C A A
Approach Delay (s) 19.6 19.4 0.2 0.3
Approach LOS C C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 30 135 20 1650 15 160 1380 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 10.0 51.0 51.0 20.0 61.0 61.0
Total Split (%) 29.0% 29.0% 29.0% 29.0% 29.0% 10.0% 51.0% 51.0% 20.0% 61.0% 61.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 93.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 10 30 135 20 1650 15 160 1380 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1800 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.73 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1800 1351 1863 1583 1770 3539 1583 1770 3539 1583
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 38 11 11 33 147 22 1793 16 174 1500 250
RTOR Reduction (vph) 0 9 0 0 0 119 0 0 6 0 0 100
Lane Group Flow (vph) 190 40 0 11 33 28 22 1793 10 174 1500 150
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 17.6 17.6 17.6 17.6 17.6 5.9 48.7 48.7 13.4 56.2 56.2
Effective Green, g (s) 17.6 17.6 17.6 17.6 17.6 5.9 48.7 48.7 13.4 56.2 56.2
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.06 0.52 0.52 0.14 0.60 0.60
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 338 254 350 297 111 1839 823 253 2123 949
v/s Ratio Prot 0.02 0.02 0.01 c0.51 c0.10 0.42
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.09
v/c Ratio 0.74 0.12 0.04 0.09 0.09 0.20 0.97 0.01 0.69 0.71 0.16
Uniform Delay, d1 35.9 31.6 31.2 31.5 31.5 41.7 21.9 10.9 38.2 13.0 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.6 0.2 0.1 0.1 0.1 0.9 15.8 0.0 7.6 2.0 0.4
Delay (s) 46.5 31.8 31.2 31.6 31.6 42.5 37.8 10.9 45.7 15.0 8.6
Level of Service D C C C C D D B D B A
Approach Delay (s) 43.5 31.6 37.6 17.0
Approach LOS D C D B

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 93.7 Sum of lost time (s) 14.0
Intersection Capacity Utilization 82.5% 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) 250 35 15 20 40 1330 80 1030
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 34.0 34.0 34.0 34.0 12.0 52.0 14.0 54.0
Total Split (%) 34.0% 34.0% 34.0% 34.0% 12.0% 52.0% 14.0% 54.0%
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 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? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 91.5
Natural Cycle: 70
Control Type: Actuated-Uncoordinated

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 30 15 20 45 40 1330 40 80 1030 270
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
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1705 1770 3524 1770 3429
Flt Permitted 0.73 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1363 1733 1635 1770 3524 1770 3429
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) 272 38 33 16 22 49 43 1446 43 87 1120 293
RTOR Reduction (vph) 0 25 0 0 37 0 0 2 0 0 20 0
Lane Group Flow (vph) 272 46 0 0 50 0 43 1487 0 87 1393 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 22.5 22.5 22.5 4.4 49.3 7.3 52.2
Effective Green, g (s) 22.5 22.5 22.5 4.4 49.3 7.3 52.2
Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.53 0.08 0.56
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 329 419 395 84 1866 139 1923
v/s Ratio Prot 0.03 0.02 c0.42 c0.05 c0.41
v/s Ratio Perm c0.20 0.03
v/c Ratio 0.83 0.11 0.13 0.51 0.80 0.63 0.72
Uniform Delay, d1 33.5 27.5 27.6 43.3 17.8 41.6 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.5 0.1 0.1 5.2 3.6 8.5 2.4
Delay (s) 49.0 27.6 27.8 48.5 21.5 50.1 17.5
Level of Service D C C D C D B
Approach Delay (s) 44.5 27.8 22.2 19.4
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 93.1 Sum of lost time (s) 19.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1305 80 100 285 255 880
Turn Type Prot Perm Free
Protected Phases 7 4 8 1
Permitted Phases 8 Free
Detector Phase 7 4 8 8 1
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 3.0
Minimum Split (s) 24.0 24.0 24.0 24.0 7.0
Total Split (s) 55.0 54.0 23.0 23.0 18.0 0.0
Total Split (%) 57.3% 56.3% 24.0% 24.0% 18.8% 0.0%
Yellow Time (s) 3.0 4.0 4.0 4.0 3.0
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 0.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None

Intersection Summary
Cycle Length: 96
Actuated Cycle Length: 75.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1305 80 100 285 255 880
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0 5.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 1863 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1418 87 109 310 277 957
RTOR Reduction (vph) 0 0 0 221 0 0
Lane Group Flow (vph) 1418 87 109 89 277 957
Turn Type Prot Perm Free
Protected Phases 7 4 8 1
Permitted Phases 8 Free
Actuated Green, G (s) 37.1 51.9 10.8 10.8 14.4 75.3
Effective Green, g (s) 37.1 51.9 10.8 10.8 14.4 75.3
Actuated g/C Ratio 0.49 0.69 0.14 0.14 0.19 1.00
Clearance Time (s) 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1691 1284 267 227 338 1583
v/s Ratio Prot c0.41 0.05 0.06 c0.16
v/s Ratio Perm 0.06 c0.60
v/c Ratio 0.84 0.07 0.41 0.39 0.82 0.60
Uniform Delay, d1 16.5 3.8 29.3 29.3 29.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.0 1.0 1.1 14.3 1.7
Delay (s) 20.3 3.8 30.4 30.4 43.5 1.7
Level of Service C A C C D A
Approach Delay (s) 19.4 30.4 11.1
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 17.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 75.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1110 75 120 830 65 160
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) 1207 82 130 902 71 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 1288 1959 644
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1288 1959 644
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 76 0 58
cM capacity (veh/h) 534 42 416

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 804 484 130 451 451 71 174
Volume Left 0 0 130 0 0 71 0
Volume Right 0 82 0 0 0 0 174
cSH 1700 1700 534 1700 1700 42 416
Volume to Capacity 0.47 0.28 0.24 0.27 0.27 1.68 0.42
Queue Length 95th (ft) 0 0 24 0 0 181 51
Control Delay (s) 0.0 0.0 13.9 0.0 0.0 542.1 19.8
Lane LOS B F C
Approach Delay (s) 0.0 1.8 170.6
Approach LOS F

Intersection Summary
Average Delay 17.0
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 565 240 405 805 255 375
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 29.0 29.0 36.0 65.0 25.0 61.0
Total Split (%) 32.2% 32.2% 40.0% 72.2% 27.8% 67.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 87.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 565 240 405 805 255 375
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 614 261 440 875 277 408
RTOR Reduction (vph) 0 194 0 120 0 0
Lane Group Flow (vph) 614 67 440 755 277 408
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 22.6 22.6 34.4 62.0 17.7 56.1
Effective Green, g (s) 22.6 22.6 34.4 62.0 17.7 56.1
Actuated g/C Ratio 0.26 0.26 0.39 0.71 0.20 0.64
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 885 408 731 1970 357 2264
v/s Ratio Prot c0.18 c0.24 0.27 c0.16 0.12
v/s Ratio Perm 0.04
v/c Ratio 0.69 0.16 0.60 0.38 0.78 0.18
Uniform Delay, d1 29.4 25.2 21.2 5.2 33.1 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.2 3.6 0.1 10.1 0.2
Delay (s) 31.8 25.4 24.9 5.3 43.2 6.6
Level of Service C C C A D A
Approach Delay (s) 29.9 11.8 21.4
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 87.7 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.4% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 90 430 95 70 15 460 105 145 15 30 15
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 98 467 103 76 16 500 114 158 16 33 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 98 467 179 16 500 114 158 49 16
Volume Left (vph) 16 0 0 103 0 500 0 0 16 0
Volume Right (vph) 0 0 467 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.32 -0.67 0.53 0.03 -0.67 0.20 -0.67
Departure Headway (s) 7.3 6.8 3.2 6.9 5.9 6.1 5.6 3.2 6.5 5.7
Degree Utilization, x 0.03 0.18 0.42 0.34 0.03 0.85 0.18 0.14 0.09 0.03
Capacity (veh/h) 463 499 1115 496 568 580 621 1121 517 588
Control Delay (s) 9.3 10.1 7.3 12.3 7.9 33.4 8.6 5.5 9.0 7.6
Approach Delay (s) 7.8 11.9 24.0 8.6
Approach LOS A B C A

Intersection Summary
Delay 16.1
HCM Level of Service C
Intersection Capacity Utilization 54.4% 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) 35 150 520 25 100 510
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) 38 163 565 27 109 554
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1351 579 592
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1351 579 592
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 74 68 89
cM capacity (veh/h) 147 515 983

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 201 592 663
Volume Left 38 0 109
Volume Right 163 27 0
cSH 635 1700 983
Volume to Capacity 0.32 0.35 0.11
Queue Length 95th (ft) 34 0 9
Control Delay (s) 19.5 0.0 2.7
Lane LOS C A
Approach Delay (s) 19.5 0.0 2.7
Approach LOS C

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 930 60 635
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 37.4
Natural Cycle: 45
Control Type: Actuated-Uncoordinated

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 930 10 60 635 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 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3534 1770 3490
Flt Permitted 0.72 0.93 0.36 1.00 0.25 1.00
Satd. Flow (perm) 1313 1582 676 3534 461 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) 114 5 27 11 16 49 33 1011 11 65 690 71
RTOR Reduction (vph) 0 22 0 0 38 0 0 1 0 0 14 0
Lane Group Flow (vph) 0 124 0 0 38 0 33 1021 0 65 747 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.5 7.5 21.1 21.1 21.1 21.1
Effective Green, g (s) 7.5 7.5 21.1 21.1 21.1 21.1
Actuated g/C Ratio 0.19 0.19 0.55 0.55 0.55 0.55
Clearance Time (s) 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
Lane Grp Cap (vph) 255 307 370 1932 252 1908
v/s Ratio Prot c0.29 0.21
v/s Ratio Perm c0.09 0.02 0.05 0.14
v/c Ratio 0.49 0.12 0.09 0.53 0.26 0.39
Uniform Delay, d1 13.8 12.8 4.2 5.6 4.6 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.1 0.3 0.5 0.1
Delay (s) 15.3 13.0 4.3 5.8 5.2 5.2
Level of Service B B A A A A
Approach Delay (s) 15.3 13.0 5.8 5.2
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 38.6 Sum of lost time (s) 10.0
Intersection Capacity Utilization 56.1% 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) 90 25 10 60 15 15 10 590 80 40 495 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) 98 27 11 65 16 16 11 641 87 43 538 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 1296 1288 538 1312 1359 641 609 641
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1296 1288 538 1312 1359 641 609 641
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 % 16 82 98 41 88 97 99 95
cM capacity (veh/h) 117 155 543 110 140 475 970 943

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 98 38 65 33 652 87 43 538 71
Volume Left 98 0 65 0 11 0 43 0 0
Volume Right 0 11 0 16 0 87 0 0 71
cSH 117 194 110 216 970 1700 943 1700 1700
Volume to Capacity 0.84 0.20 0.59 0.15 0.01 0.05 0.05 0.32 0.04
Queue Length 95th (ft) 124 18 72 13 1 0 4 0 0
Control Delay (s) 112.5 28.0 77.0 24.6 0.3 0.0 9.0 0.0 0.0
Lane LOS F D F C A A
Approach Delay (s) 88.8 59.5 0.3 0.6
Approach LOS F F

Intersection Summary
Average Delay 11.4
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 15 30 155 5 970 5 50 1590 150
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max
Act Effct Green (s) 18.5 18.5 18.5 18.5 18.5 5.7 67.2 67.2 8.7 70.2 70.2
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.05 0.62 0.62 0.08 0.65 0.65
v/c Ratio 0.72 0.11 0.07 0.10 0.41 0.05 0.48 0.01 0.38 0.75 0.15
Control Delay 59.9 27.9 37.1 37.6 8.9 52.8 13.2 7.0 56.0 16.9 2.5
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 59.9 27.9 37.1 37.6 8.9 52.8 13.2 7.0 56.0 16.9 2.5
LOS E C D D A D B A E B A
Approach Delay 54.7 15.3 13.4 16.8
Approach LOS D B B B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 108.4
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 20 10 15 30 155 5 970 5 50 1590 150
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 168 22 11 16 33 168 5 1054 5 54 1728 163
RTOR Reduction (vph) 0 9 0 0 0 139 0 0 2 0 0 50
Lane Group Flow (vph) 168 24 0 16 33 29 5 1054 3 54 1728 113
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 18.5 18.5 18.5 18.5 18.5 5.7 67.2 67.2 8.7 70.2 70.2
Effective Green, g (s) 18.5 18.5 18.5 18.5 18.5 5.7 67.2 67.2 8.7 70.2 70.2
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.05 0.62 0.62 0.08 0.65 0.65
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 234 302 234 318 270 93 2194 981 142 2292 1025
v/s Ratio Prot 0.01 0.02 0.00 0.30 c0.03 c0.49
v/s Ratio Perm c0.12 0.01 0.02 0.00 0.07
v/c Ratio 0.72 0.08 0.07 0.10 0.11 0.05 0.48 0.00 0.38 0.75 0.11
Uniform Delay, d1 42.5 37.8 37.7 38.0 38.0 48.8 11.2 7.8 47.3 13.2 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 0.1 0.1 0.1 0.2 0.2 0.8 0.0 1.7 2.4 0.2
Delay (s) 52.5 37.9 37.8 38.1 38.1 49.0 11.9 7.9 49.0 15.5 7.5
Level of Service D D D D D D B A D B A
Approach Delay (s) 50.1 38.1 12.1 15.8
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 108.4 Sum of lost time (s) 14.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
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) 185 15 35 20 10 725 35 1400
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 15.7 15.7 15.7 6.1 37.7 7.1 40.2
Actuated g/C Ratio 0.23 0.23 0.23 0.09 0.55 0.10 0.59
v/c Ratio 0.69 0.10 0.32 0.07 0.41 0.21 0.81
Control Delay 36.9 12.4 13.0 32.8 11.8 32.7 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.9 12.4 13.0 32.8 11.8 32.7 17.5
LOS D B B C B C B
Approach Delay 32.6 13.0 12.1 17.8
Approach LOS C B B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 68
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 35 20 70 10 725 15 35 1400 135
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
Frt 1.00 0.91 0.92 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1698 1770 3529 1770 3492
Flt Permitted 0.68 1.00 0.91 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1263 1687 1566 1770 3529 1770 3492
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) 201 16 27 38 22 76 11 788 16 38 1522 147
RTOR Reduction (vph) 0 21 0 0 59 0 0 1 0 0 7 0
Lane Group Flow (vph) 201 22 0 0 77 0 11 803 0 38 1662 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 15.7 15.7 15.7 1.2 38.4 3.0 40.2
Effective Green, g (s) 15.7 15.7 15.7 1.2 38.4 3.0 40.2
Actuated g/C Ratio 0.22 0.22 0.22 0.02 0.54 0.04 0.57
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 279 373 346 30 1906 75 1974
v/s Ratio Prot 0.01 0.01 0.23 c0.02 c0.48
v/s Ratio Perm c0.16 0.05
v/c Ratio 0.72 0.06 0.22 0.37 0.42 0.51 0.84
Uniform Delay, d1 25.7 21.9 22.7 34.6 9.7 33.3 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.1 0.3 7.4 0.7 5.3 4.6
Delay (s) 34.5 21.9 23.0 42.0 10.4 38.6 17.4
Level of Service C C C D B D B
Approach Delay (s) 32.3 23.0 10.8 17.9
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 71.1 Sum of lost time (s) 9.0
Intersection Capacity Utilization 68.2% 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 NBR SBL SBT SBR
Lane Configurations
Volume (vph) 590 70 5 65 120 20 105 5 130 70 1355
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 7.0 27.0 27.0 7.0 27.0
Total Split (s) 52.0 54.0 22.0 24.0 24.0 9.0 27.0 27.0 17.0 35.0 0.0
Total Split (%) 43.3% 45.0% 18.3% 20.0% 20.0% 7.5% 22.5% 22.5% 14.2% 29.2% 0.0%
Yellow Time (s) 3.0 4.0 3.0 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
Lost Time Adjust (s) 0.0 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 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None Min None None Min Min Min None Min
Act Effct Green (s) 17.1 17.7 10.1 8.0 8.0 5.1 7.7 7.7 8.2 10.8 59.4
Actuated g/C Ratio 0.29 0.30 0.17 0.13 0.13 0.09 0.13 0.13 0.14 0.18 1.00
v/c Ratio 0.65 0.16 0.02 0.28 0.40 0.14 0.25 0.02 0.30 0.22 0.93
Control Delay 22.3 14.0 29.0 28.5 10.1 31.8 27.1 18.0 26.8 24.2 13.5
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 22.3 14.0 29.0 28.5 10.1 31.8 27.1 18.0 26.8 24.2 13.5
LOS C B C C B C C B C C B
Approach Delay 21.3 16.9 27.5 15.1
Approach LOS C B C B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 59.4
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93
Intersection Signal Delay: 17.5 Intersection LOS: B
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 590 70 10 5 65 120 20 105 5 130 70 1355
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 5.0 4.0 5.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1827 1770 1863 1583 1770 3539 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1827 1770 1863 1583 1770 3539 1583 3433 1863 1583
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) 641 76 11 5 71 130 22 114 5 141 76 1473
RTOR Reduction (vph) 0 5 0 0 0 110 0 0 4 0 0 0
Lane Group Flow (vph) 641 82 0 5 71 20 22 114 1 141 76 1473
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Actuated Green, G (s) 17.1 16.3 10.1 9.3 9.3 5.1 7.7 7.7 8.2 10.8 60.3
Effective Green, g (s) 17.1 16.3 10.1 9.3 9.3 5.1 7.7 7.7 8.2 10.8 60.3
Actuated g/C Ratio 0.28 0.27 0.17 0.15 0.15 0.08 0.13 0.13 0.14 0.18 1.00
Clearance Time (s) 4.0 5.0 4.0 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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 974 494 296 287 244 150 452 202 467 334 1583
v/s Ratio Prot 0.19 0.04 0.00 0.04 0.01 0.03 0.04 0.04
v/s Ratio Perm 0.01 0.00 c0.93
v/c Ratio 0.66 0.17 0.02 0.25 0.08 0.15 0.25 0.00 0.30 0.23 0.93
Uniform Delay, d1 19.0 16.8 21.0 22.4 21.8 25.6 23.7 23.0 23.5 21.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.0 0.5 0.1 0.5 0.3 0.0 0.4 0.3 11.2
Delay (s) 20.6 17.0 21.0 22.9 22.0 26.0 24.0 23.0 23.8 21.5 11.2
Level of Service C B C C C C C C C C B
Approach Delay (s) 20.2 22.3 24.3 12.7
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 60.3 Sum of lost time (s) 0.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 490 60 255 1155 50 120
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) 533 65 277 1255 54 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 598 1747 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 598 1747 299
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 72 2 81
cM capacity (veh/h) 975 55 697

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 355 243 277 628 628 54 130
Volume Left 0 0 277 0 0 54 0
Volume Right 0 65 0 0 0 0 130
cSH 1700 1700 975 1700 1700 55 697
Volume to Capacity 0.21 0.14 0.28 0.37 0.37 0.98 0.19
Queue Length 95th (ft) 0 0 29 0 0 112 17
Control Delay (s) 0.0 0.0 10.2 0.0 0.0 236.6 11.3
Lane LOS B F B
Approach Delay (s) 0.0 1.8 77.6
Approach LOS F

Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 905 215 180 350 190 430
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 30.0 30.0 25.0 55.0 15.0 40.0
Total Split (%) 42.9% 42.9% 35.7% 78.6% 21.4% 57.1%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max
Act Effct Green (s) 24.0 24.0 20.6 48.6 10.5 35.1
Actuated g/C Ratio 0.35 0.35 0.30 0.71 0.15 0.52
v/c Ratio 0.81 0.33 0.35 0.18 0.76 0.26
Control Delay 26.2 3.8 21.7 0.8 47.9 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 3.8 21.7 0.8 47.9 10.1
LOS C A C A D B
Approach Delay 21.9 7.9 21.7
Approach LOS C A C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 68.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 905 215 180 350 190 430
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 984 234 196 380 207 467
RTOR Reduction (vph) 0 152 0 93 0 0
Lane Group Flow (vph) 984 82 196 287 207 467
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 24.0 24.0 20.6 49.6 10.5 35.1
Effective Green, g (s) 24.0 24.0 20.6 49.6 10.5 35.1
Actuated g/C Ratio 0.35 0.35 0.30 0.73 0.15 0.52
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1210 558 564 2030 273 1824
v/s Ratio Prot c0.29 c0.11 0.10 c0.12 0.13
v/s Ratio Perm 0.05
v/c Ratio 0.81 0.15 0.35 0.14 0.76 0.26
Uniform Delay, d1 20.0 15.1 18.5 2.8 27.6 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.1 1.7 0.0 11.4 0.3
Delay (s) 24.3 15.2 20.2 2.8 39.0 9.6
Level of Service C B C A D A
Approach Delay (s) 22.6 8.7 18.6
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 68.1 Sum of lost time (s) 13.0
Intersection Capacity Utilization 56.7% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 495 105 65 5 240 30 60 10 70 10
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 54 538 114 71 5 261 33 65 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 538 185 5 261 33 65 87 11
Volume Left (vph) 11 0 0 114 0 261 0 0 11 0
Volume Right (vph) 0 0 538 0 5 0 0 65 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.4 5.9 3.2 6.0 5.0 5.9 5.4 3.2 5.7 4.9
Degree Utilization, x 0.02 0.09 0.48 0.31 0.01 0.43 0.05 0.06 0.14 0.01
Capacity (veh/h) 524 570 1116 572 673 593 638 1121 600 684
Control Delay (s) 8.3 8.2 7.9 10.4 6.8 12.0 7.5 5.2 8.4 6.8
Approach Delay (s) 7.9 10.3 10.3 8.2
Approach LOS A B B A

Intersection Summary
Delay 9.0
HCM Level of Service A
Intersection Capacity Utilization 54.1% 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) 10 95 290 10 95 535
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) 11 103 315 11 103 582
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1109 321 326
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1109 321 326
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 86 92
cM capacity (veh/h) 213 720 1234

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 326 685
Volume Left 11 0 103
Volume Right 103 11 0
cSH 796 1700 1234
Volume to Capacity 0.14 0.19 0.08
Queue Length 95th (ft) 12 0 7
Control Delay (s) 12.0 0.0 2.1
Lane LOS B A
Approach Delay (s) 12.0 0.0 2.1
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 400 180 890
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.7 6.5 27.2 27.2 27.2 27.2
Actuated g/C Ratio 0.20 0.19 0.81 0.81 0.81 0.81
v/c Ratio 0.16 0.20 0.06 0.16 0.27 0.38
Control Delay 10.7 7.5 4.6 3.0 5.3 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.7 7.5 4.6 3.0 5.3 3.9
LOS B A A A A A
Approach Delay 10.7 7.5 3.1 4.1
Approach LOS B A A A

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 33.6
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.38
Intersection Signal Delay: 4.2 Intersection LOS: A
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 400 25 180 890 100
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 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) 1739 1656 1770 3508 1770 3485
Flt Permitted 1.00 0.93 0.26 1.00 0.49 1.00
Satd. Flow (perm) 1795 1555 477 3508 906 3485
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 5 16 11 5 54 22 435 27 196 967 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 6 0 0 12 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 456 0 196 1064 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.8 2.8 24.0 24.0 24.0 24.0
Effective Green, g (s) 2.8 2.8 24.0 24.0 24.0 24.0
Actuated g/C Ratio 0.08 0.08 0.65 0.65 0.65 0.65
Clearance Time (s) 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
Lane Grp Cap (vph) 137 118 311 2288 591 2273
v/s Ratio Prot 0.13 c0.31
v/s Ratio Perm c0.02 0.01 0.05 0.22
v/c Ratio 0.32 0.17 0.07 0.20 0.33 0.47
Uniform Delay, d1 16.1 15.9 2.3 2.6 2.8 3.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.7 0.1 0.0 0.3 0.2
Delay (s) 17.5 16.6 2.4 2.6 3.2 3.4
Level of Service B B A A A A
Approach Delay (s) 17.5 16.6 2.6 3.3
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 4.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 36.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 53.2% ICU Level of Service A
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 20 5 90 30 35 5 275 50 20 485 140
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 22 5 98 33 38 5 299 54 22 527 152
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 897 880 527 897 1033 299 679 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 897 880 527 897 1033 299 679 299
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 % 85 92 99 59 86 95 99 98
cM capacity (veh/h) 216 279 551 239 227 741 913 1262

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 65 103 304 54 22 527 152
Volume Left 33 0 65 33 5 0 22 0 0
Volume Right 0 5 0 38 0 54 0 0 152
cSH 216 310 239 311 913 1700 1262 1700 1700
Volume to Capacity 0.15 0.09 0.27 0.33 0.01 0.03 0.02 0.31 0.09
Queue Length 95th (ft) 13 7 27 35 0 0 1 0 0
Control Delay (s) 24.6 17.7 25.7 22.2 0.2 0.0 7.9 0.0 0.0
Lane LOS C C D C A A
Approach Delay (s) 21.5 23.5 0.2 0.2
Approach LOS C C

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 30 140 20 1855 15 160 1540 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 25.0 25.0 25.0 25.0 25.0 15.0 77.0 77.0 18.0 80.0 80.0
Total Split (%) 20.8% 20.8% 20.8% 20.8% 20.8% 12.5% 64.2% 64.2% 15.0% 66.7% 66.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 35 10 10 30 140 20 1855 15 160 1540 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1800 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.73 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1800 1351 1863 1583 1770 3539 1583 1770 3539 1583
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 38 11 11 33 152 22 2016 16 174 1674 250
RTOR Reduction (vph) 0 8 0 0 0 128 0 0 5 0 0 84
Lane Group Flow (vph) 190 41 0 11 33 24 22 2016 11 174 1674 166
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 18.9 18.9 18.9 18.9 18.9 7.0 72.0 72.0 13.6 78.6 78.6
Effective Green, g (s) 18.9 18.9 18.9 18.9 18.9 7.0 72.0 72.0 13.6 78.6 78.6
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.06 0.61 0.61 0.11 0.66 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 287 215 297 252 105 2150 962 203 2347 1050
v/s Ratio Prot 0.02 0.02 0.01 c0.57 c0.10 0.47
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.10
v/c Ratio 0.87 0.14 0.05 0.11 0.10 0.21 0.94 0.01 0.86 0.71 0.16
Uniform Delay, d1 48.6 42.8 42.2 42.6 42.5 53.1 21.2 9.2 51.5 12.7 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.3 0.2 0.1 0.2 0.2 1.0 9.4 0.0 28.1 1.9 0.3
Delay (s) 76.9 43.1 42.3 42.8 42.7 54.1 30.6 9.2 79.6 14.6 7.8
Level of Service E D D D D D C A E B A
Approach Delay (s) 70.0 42.7 30.7 19.2
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 88.2% 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) 250 35 15 20 40 1535 80 1190
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 34.0 34.0 34.0 34.0 12.0 52.0 14.0 54.0
Total Split (%) 34.0% 34.0% 34.0% 34.0% 12.0% 52.0% 14.0% 54.0%
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 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? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 22.7 22.7 22.7 7.1 48.5 8.8 52.2
Actuated g/C Ratio 0.25 0.25 0.25 0.08 0.53 0.10 0.57
v/c Ratio 0.82 0.16 0.21 0.31 0.92 0.51 0.80
Control Delay 52.8 17.3 14.5 49.1 32.0 52.9 22.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.8 17.3 14.5 49.1 32.0 52.9 22.3
LOS D B B D C D C
Approach Delay 45.4 14.5 32.4 23.9
Approach LOS D B C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 91.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 35 30 15 20 50 40 1535 40 80 1190 270
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
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1700 1770 3526 1770 3441
Flt Permitted 0.72 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1342 1733 1634 1770 3526 1770 3441
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) 272 38 33 16 22 54 43 1668 43 87 1293 293
RTOR Reduction (vph) 0 25 0 0 41 0 0 1 0 0 17 0
Lane Group Flow (vph) 272 46 0 0 51 0 43 1710 0 87 1569 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 22.7 22.7 22.7 4.4 49.3 7.3 52.2
Effective Green, g (s) 22.7 22.7 22.7 4.4 49.3 7.3 52.2
Actuated g/C Ratio 0.24 0.24 0.24 0.05 0.53 0.08 0.56
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 327 422 398 83 1863 138 1925
v/s Ratio Prot 0.03 0.02 c0.48 c0.05 c0.46
v/s Ratio Perm c0.20 0.03
v/c Ratio 0.83 0.11 0.13 0.52 0.92 0.63 0.82
Uniform Delay, d1 33.5 27.4 27.6 43.4 20.1 41.7 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.3 0.1 0.1 5.4 8.7 9.0 3.9
Delay (s) 49.8 27.6 27.7 48.8 28.9 50.7 20.6
Level of Service D C C D C D C
Approach Delay (s) 45.2 27.7 29.3 22.1
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 27.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 93.3 Sum of lost time (s) 19.0
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Timings Austin, Tsutsumi & Associates, Inc.
3: Wailea Ike Dr. & Piilani HWY 7/31/2009

Future Year 2018 - PM Peak Hour Synchro 7 -  Report
Page 5

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1455 105 5 115 245 15 105 5 225 130 945
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 7.0 27.0 27.0 7.0 27.0
Total Split (s) 55.0 54.0 24.0 23.0 23.0 11.0 24.0 24.0 18.0 31.0 0.0
Total Split (%) 45.8% 45.0% 20.0% 19.2% 19.2% 9.2% 20.0% 20.0% 15.0% 25.8% 0.0%
Yellow Time (s) 3.0 4.0 3.0 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
Lost Time Adjust (s) 0.0 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 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None Min None None Min Min Min None Min
Act Effct Green (s) 51.2 47.2 18.9 12.3 12.3 6.3 8.7 8.7 12.0 14.5 102.4
Actuated g/C Ratio 0.50 0.46 0.18 0.12 0.12 0.06 0.08 0.08 0.12 0.14 1.00
v/c Ratio 0.92 0.16 0.02 0.56 0.64 0.15 0.38 0.04 0.61 0.54 0.65
Control Delay 35.2 12.5 49.0 52.9 14.0 51.4 49.1 28.0 50.6 49.4 2.1
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 35.2 12.5 49.0 52.9 14.0 51.4 49.1 28.0 50.6 49.4 2.1
LOS D B D D B D D C D D A
Approach Delay 33.4 26.8 48.6 15.2
Approach LOS C C D B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 102.4
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1455 105 20 5 115 245 15 105 5 225 130 945
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 5.0 4.0 5.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1818 1770 1863 1583 1770 3539 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1818 1770 1863 1583 1770 3539 1583 3433 1863 1583
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) 1582 114 22 5 125 266 16 114 5 245 141 1027
RTOR Reduction (vph) 0 6 0 0 0 222 0 0 5 0 0 0
Lane Group Flow (vph) 1582 130 0 5 125 44 16 114 0 245 141 1027
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Actuated Green, G (s) 51.2 45.8 18.9 13.5 13.5 6.3 8.8 8.8 12.0 14.5 103.5
Effective Green, g (s) 51.2 45.8 18.9 13.5 13.5 6.3 8.8 8.8 12.0 14.5 103.5
Actuated g/C Ratio 0.49 0.44 0.18 0.13 0.13 0.06 0.09 0.09 0.12 0.14 1.00
Clearance Time (s) 4.0 5.0 4.0 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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1698 804 323 243 206 108 301 135 398 261 1583
v/s Ratio Prot c0.46 0.07 0.00 0.07 0.01 0.03 0.07 0.08
v/s Ratio Perm 0.03 0.00 c0.65
v/c Ratio 0.93 0.16 0.02 0.51 0.21 0.15 0.38 0.00 0.62 0.54 0.65
Uniform Delay, d1 24.5 17.3 34.7 41.9 40.3 46.1 44.8 43.3 43.6 41.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 0.1 0.0 1.8 0.5 0.6 0.8 0.0 2.8 2.3 2.1
Delay (s) 34.3 17.4 34.7 43.8 40.8 46.7 45.6 43.3 46.4 43.7 2.1
Level of Service C B C D D D D D D D A
Approach Delay (s) 32.9 41.7 45.6 13.9
Approach LOS C D D B

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 103.5 Sum of lost time (s) 4.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1170 90 160 850 100 285
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) 1272 98 174 924 109 310
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 1370 2130 685
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1370 2130 685
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 65 0 21
cM capacity (veh/h) 497 28 391

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 848 522 174 462 462 109 310
Volume Left 0 0 174 0 0 109 0
Volume Right 0 98 0 0 0 0 310
cSH 1700 1700 497 1700 1700 28 391
Volume to Capacity 0.50 0.31 0.35 0.27 0.27 3.93 0.79
Queue Length 95th (ft) 0 0 39 0 0 Err 171
Control Delay (s) 0.0 0.0 16.1 0.0 0.0 Err 41.5
Lane LOS C F E
Approach Delay (s) 0.0 2.5 2627.9
Approach LOS F

Intersection Summary
Average Delay 382.0
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 605 290 410 855 285 380
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 29.0 29.0 36.0 65.0 25.0 61.0
Total Split (%) 32.2% 32.2% 40.0% 72.2% 27.8% 67.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max
Act Effct Green (s) 23.3 23.3 33.2 60.4 18.9 56.0
Actuated g/C Ratio 0.26 0.26 0.38 0.68 0.21 0.63
v/c Ratio 0.73 0.49 0.64 0.46 0.82 0.18
Control Delay 34.9 5.9 29.0 4.8 51.6 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.9 5.9 29.0 4.8 51.6 7.2
LOS C A C A D A
Approach Delay 25.5 12.7 26.2
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 88.3
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 605 290 410 855 285 380
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 658 315 446 929 310 413
RTOR Reduction (vph) 0 232 0 103 0 0
Lane Group Flow (vph) 658 83 446 826 310 413
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 23.3 23.3 33.2 61.5 18.9 56.1
Effective Green, g (s) 23.3 23.3 33.2 61.5 18.9 56.1
Actuated g/C Ratio 0.26 0.26 0.38 0.70 0.21 0.63
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 905 417 700 1939 378 2246
v/s Ratio Prot c0.19 c0.24 0.30 c0.18 0.12
v/s Ratio Perm 0.05
v/c Ratio 0.73 0.20 0.64 0.43 0.82 0.18
Uniform Delay, d1 29.7 25.3 22.7 5.8 33.1 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.2 4.4 0.2 13.3 0.2
Delay (s) 32.6 25.5 27.1 6.0 46.4 6.9
Level of Service C C C A D A
Approach Delay (s) 30.3 12.8 23.8
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 88.4 Sum of lost time (s) 13.0
Intersection Capacity Utilization 65.5% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 90 460 95 70 15 510 105 145 15 35 15
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 98 500 103 76 16 554 114 158 16 38 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 98 500 179 16 554 114 158 54 16
Volume Left (vph) 16 0 0 103 0 554 0 0 16 0
Volume Right (vph) 0 0 500 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.32 -0.67 0.53 0.03 -0.67 0.18 -0.67
Departure Headway (s) 7.5 7.0 3.2 7.1 6.1 6.2 5.7 3.2 6.6 5.8
Degree Utilization, x 0.03 0.19 0.44 0.35 0.03 0.95 0.18 0.14 0.10 0.03
Capacity (veh/h) 463 499 1115 495 567 577 618 1121 518 588
Control Delay (s) 9.5 10.4 7.5 12.7 8.1 49.1 8.7 5.5 9.2 7.7
Approach Delay (s) 8.0 12.3 35.2 8.8
Approach LOS A B E A

Intersection Summary
Delay 21.7
HCM Level of Service C
Intersection Capacity Utilization 57.2% 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) 35 155 570 25 100 540
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) 38 168 620 27 109 587
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1438 633 647
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1438 633 647
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 71 65 88
cM capacity (veh/h) 130 480 939

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 207 647 696
Volume Left 38 0 109
Volume Right 168 27 0
cSH 588 1700 939
Volume to Capacity 0.35 0.38 0.12
Queue Length 95th (ft) 39 0 10
Control Delay (s) 21.6 0.0 2.9
Lane LOS C A
Approach Delay (s) 21.6 0.0 2.9
Approach LOS C

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 980 60 675
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 9.0 9.0 23.1 23.1 23.1 23.1
Actuated g/C Ratio 0.24 0.24 0.61 0.61 0.61 0.61
v/c Ratio 0.44 0.19 0.09 0.50 0.25 0.38
Control Delay 15.1 8.0 7.0 7.8 10.3 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.1 8.0 7.0 7.8 10.3 6.6
LOS B A A A B A
Approach Delay 15.1 8.0 7.8 6.9
Approach LOS B A A A

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 38.1
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 980 10 60 675 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 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3534 1770 3492
Flt Permitted 0.72 0.93 0.34 1.00 0.23 1.00
Satd. Flow (perm) 1313 1581 636 3534 426 3492
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 5 27 11 16 49 33 1065 11 65 734 71
RTOR Reduction (vph) 0 22 0 0 32 0 0 1 0 0 13 0
Lane Group Flow (vph) 0 124 0 0 44 0 33 1075 0 65 792 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.5 7.5 21.7 21.7 21.7 21.7
Effective Green, g (s) 7.5 7.5 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.19 0.19 0.55 0.55 0.55 0.55
Clearance Time (s) 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
Lane Grp Cap (vph) 251 302 352 1956 236 1933
v/s Ratio Prot c0.30 0.23
v/s Ratio Perm c0.09 0.03 0.05 0.15
v/c Ratio 0.49 0.15 0.09 0.55 0.28 0.41
Uniform Delay, d1 14.2 13.2 4.1 5.6 4.6 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.1 0.3 0.6 0.1
Delay (s) 15.7 13.4 4.2 5.9 5.2 5.2
Level of Service B B A A A A
Approach Delay (s) 15.7 13.4 5.9 5.2
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 39.2 Sum of lost time (s) 10.0
Intersection Capacity Utilization 57.5% 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) 95 25 10 85 15 5 10 645 100 35 540 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) 103 27 11 92 16 5 11 701 109 38 587 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 1394 1386 587 1410 1457 701 658 701
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1394 1386 587 1410 1457 701 658 701
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 80 98 0 87 99 99 96
cM capacity (veh/h) 101 135 510 92 123 439 930 896

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 103 38 92 22 712 109 38 587 71
Volume Left 103 0 92 0 11 0 38 0 0
Volume Right 0 11 0 5 0 109 0 0 71
cSH 101 171 92 150 930 1700 896 1700 1700
Volume to Capacity 1.02 0.22 1.00 0.15 0.01 0.06 0.04 0.35 0.04
Queue Length 95th (ft) 159 20 148 12 1 0 3 0 0
Control Delay (s) 172.7 31.9 177.6 33.1 0.3 0.0 9.2 0.0 0.0
Lane LOS F D F D A A
Approach Delay (s) 134.8 150.0 0.3 0.5
Approach LOS F F

Intersection Summary
Average Delay 20.7
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15



  
 
 

 
APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•   Future Year 2022 WITH Project 
 



Timings Austin, Tsutsumi & Associates, Inc.
1: Kilohana Dr & Piilani HWY 1/13/2010

Future Year 2022 - AM Peak Hour Synchro 7 -  Report
Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 20 15 30 160 5 1090 5 50 1705 155
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 62.0 62.0 23.0 75.0 75.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% 8.3% 51.7% 51.7% 19.2% 62.5% 62.5%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 109
Natural Cycle: 75
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 20 10 15 30 160 5 1090 5 50 1705 155
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1770 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 1.00 0.74 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1370 1770 1370 1863 1583 1770 3539 1583 1770 3539 1583
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) 174 22 11 16 33 174 5 1185 5 54 1853 168
RTOR Reduction (vph) 0 9 0 0 0 144 0 0 2 0 0 48
Lane Group Flow (vph) 174 24 0 16 33 30 5 1185 3 54 1853 120
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0 19.0 5.7 67.2 67.2 8.7 70.2 70.2
Effective Green, g (s) 19.0 19.0 19.0 19.0 19.0 5.7 67.2 67.2 8.7 70.2 70.2
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.05 0.62 0.62 0.08 0.64 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 239 309 239 325 276 93 2184 977 141 2281 1020
v/s Ratio Prot 0.01 0.02 0.00 0.33 c0.03 c0.52
v/s Ratio Perm c0.13 0.01 0.02 0.00 0.08
v/c Ratio 0.73 0.08 0.07 0.10 0.11 0.05 0.54 0.00 0.38 0.81 0.12
Uniform Delay, d1 42.5 37.6 37.5 37.8 37.8 49.0 12.0 8.0 47.6 14.4 7.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 0.1 0.1 0.1 0.2 0.2 1.0 0.0 1.7 3.3 0.2
Delay (s) 53.0 37.7 37.7 37.9 38.0 49.3 13.0 8.0 49.3 17.7 7.7
Level of Service D D D D D D B A D B A
Approach Delay (s) 50.6 38.0 13.1 17.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 108.9 Sum of lost time (s) 14.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
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) 185 15 40 25 10 840 35 1515
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 27.0 27.0 27.0 27.0 12.0 39.0 14.0 41.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 15.0% 48.8% 17.5% 51.3%
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 Optimize? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 15.9 15.9 15.9 6.1 37.1 7.1 41.8
Actuated g/C Ratio 0.23 0.23 0.23 0.09 0.53 0.10 0.60
v/c Ratio 0.73 0.11 0.36 0.07 0.49 0.21 0.86
Control Delay 41.0 12.8 15.6 33.6 13.9 33.9 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.0 12.8 15.6 33.6 13.9 33.9 19.6
LOS D B B C B C B
Approach Delay 36.0 15.6 14.1 19.9
Approach LOS D B B B

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 69.8
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 19.2 Intersection LOS: B
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 185 15 25 40 25 70 10 840 15 35 1515 140
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
Frt 1.00 0.91 0.93 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1687 1707 1770 3530 1770 3494
Flt Permitted 0.65 1.00 0.90 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1217 1687 1561 1770 3530 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) 201 16 27 43 27 76 11 913 16 38 1647 152
RTOR Reduction (vph) 0 21 0 0 52 0 0 1 0 0 7 0
Lane Group Flow (vph) 201 22 0 0 94 0 11 928 0 38 1792 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 15.9 15.9 15.9 1.3 38.6 4.5 41.8
Effective Green, g (s) 15.9 15.9 15.9 1.3 38.6 4.5 41.8
Actuated g/C Ratio 0.22 0.22 0.22 0.02 0.53 0.06 0.57
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 265 367 340 32 1867 109 2001
v/s Ratio Prot 0.01 0.01 0.26 c0.02 c0.51
v/s Ratio Perm c0.17 0.06
v/c Ratio 0.76 0.06 0.28 0.34 0.50 0.35 0.90
Uniform Delay, d1 26.8 22.6 23.8 35.4 11.0 32.8 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.7 0.1 0.4 6.3 0.9 1.9 6.7
Delay (s) 38.5 22.7 24.2 41.8 11.9 34.8 20.4
Level of Service D C C D B C C
Approach Delay (s) 35.7 24.2 12.3 20.7
Approach LOS D C B C

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 71.6% 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 NBR SBL SBT SBR
Lane Configurations
Volume (vph) 635 85 5 95 190 20 105 5 175 70 1425
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 7.0 27.0 27.0 7.0 27.0
Total Split (s) 52.0 54.0 22.0 24.0 24.0 9.0 27.0 27.0 17.0 35.0 0.0
Total Split (%) 43.3% 45.0% 18.3% 20.0% 20.0% 7.5% 22.5% 22.5% 14.2% 29.2% 0.0%
Yellow Time (s) 3.0 4.0 3.0 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
Lost Time Adjust (s) 0.0 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 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None Min None None Min Min Min None Min
Act Effct Green (s) 19.2 20.8 10.7 9.5 9.5 5.1 7.9 7.9 9.5 12.2 64.5
Actuated g/C Ratio 0.30 0.32 0.17 0.15 0.15 0.08 0.12 0.12 0.15 0.19 1.00
v/c Ratio 0.68 0.17 0.02 0.38 0.51 0.16 0.26 0.03 0.38 0.22 0.98
Control Delay 24.1 14.4 32.4 31.6 9.7 35.6 30.3 19.8 29.2 25.6 21.3
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 24.1 14.4 32.4 31.6 9.7 35.6 30.3 19.8 29.2 25.6 21.3
LOS C B C C A D C B C C C
Approach Delay 22.8 17.2 30.7 22.3
Approach LOS C B C C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 64.5
Natural Cycle: 85
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 635 85 10 5 95 190 20 105 5 175 70 1425
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 5.0 4.0 5.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1833 1770 1863 1583 1770 3539 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1833 1770 1863 1583 1770 3539 1583 3433 1863 1583
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) 690 92 11 5 103 207 22 114 5 190 76 1549
RTOR Reduction (vph) 0 4 0 0 0 173 0 0 4 0 0 0
Lane Group Flow (vph) 690 99 0 5 103 34 22 114 1 190 76 1549
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Actuated Green, G (s) 19.2 19.2 10.7 10.7 10.7 5.1 7.9 7.9 9.5 12.3 65.3
Effective Green, g (s) 19.2 19.2 10.7 10.7 10.7 5.1 7.9 7.9 9.5 12.3 65.3
Actuated g/C Ratio 0.29 0.29 0.16 0.16 0.16 0.08 0.12 0.12 0.15 0.19 1.00
Clearance Time (s) 4.0 5.0 4.0 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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1009 539 290 305 259 138 428 192 499 351 1583
v/s Ratio Prot 0.20 0.05 0.00 0.06 0.01 0.03 0.06 0.04
v/s Ratio Perm 0.02 0.00 c0.98
v/c Ratio 0.68 0.18 0.02 0.34 0.13 0.16 0.27 0.00 0.38 0.22 0.98
Uniform Delay, d1 20.4 17.2 22.9 24.2 23.3 28.1 26.1 25.2 25.2 22.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 0.0 0.7 0.2 0.5 0.3 0.0 0.5 0.3 18.1
Delay (s) 22.3 17.4 22.9 24.8 23.6 28.6 26.4 25.2 25.7 22.7 18.1
Level of Service C B C C C C C C C C B
Approach Delay (s) 21.7 24.0 26.7 19.1
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 65.3 Sum of lost time (s) 0.0
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 555 60 255 1255 50 120
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) 603 65 277 1364 54 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 668 1872 334
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 668 1872 334
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 70 0 80
cM capacity (veh/h) 917 44 662

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 402 266 277 682 682 54 130
Volume Left 0 0 277 0 0 54 0
Volume Right 0 65 0 0 0 0 130
cSH 1700 1700 917 1700 1700 44 662
Volume to Capacity 0.24 0.16 0.30 0.40 0.40 1.22 0.20
Queue Length 95th (ft) 0 0 32 0 0 130 18
Control Delay (s) 0.0 0.0 10.6 0.0 0.0 354.2 11.8
Lane LOS B F B
Approach Delay (s) 0.0 1.8 112.5
Approach LOS F

Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 1000 225 195 405 195 455
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 30.0 30.0 25.0 55.0 15.0 40.0
Total Split (%) 42.9% 42.9% 35.7% 78.6% 21.4% 57.1%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max
Act Effct Green (s) 25.2 25.2 20.4 49.6 10.6 35.0
Actuated g/C Ratio 0.36 0.36 0.29 0.72 0.15 0.51
v/c Ratio 0.87 0.33 0.39 0.21 0.78 0.28
Control Delay 29.8 3.8 22.5 1.2 50.5 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 3.8 22.5 1.2 50.5 10.5
LOS C A C A D B
Approach Delay 25.0 8.1 22.5
Approach LOS C A C

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 69.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 1000 225 195 405 195 455
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1087 245 212 440 212 495
RTOR Reduction (vph) 0 156 0 88 0 0
Lane Group Flow (vph) 1087 89 212 352 212 495
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 25.2 25.2 20.4 50.6 10.6 35.0
Effective Green, g (s) 25.2 25.2 20.4 50.6 10.6 35.0
Actuated g/C Ratio 0.36 0.36 0.29 0.73 0.15 0.51
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1250 576 549 2038 271 1790
v/s Ratio Prot c0.32 c0.11 0.13 c0.12 0.14
v/s Ratio Perm 0.06
v/c Ratio 0.87 0.15 0.39 0.17 0.78 0.28
Uniform Delay, d1 20.5 14.8 19.4 2.9 28.2 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.1 2.0 0.0 13.7 0.4
Delay (s) 27.2 15.0 21.5 2.9 41.8 10.2
Level of Service C B C A D B
Approach Delay (s) 24.9 8.9 19.7
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 69.2 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.4% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 10 50 525 105 65 5 260 30 60 10 70 10
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 54 571 114 71 5 283 33 65 11 76 11

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 11 54 571 185 5 283 33 65 87 11
Volume Left (vph) 11 0 0 114 0 283 0 0 11 0
Volume Right (vph) 0 0 571 0 5 0 0 65 0 11
Hadj (s) 0.53 0.03 -0.67 0.34 -0.67 0.53 0.03 -0.67 0.10 -0.67
Departure Headway (s) 6.4 5.9 3.2 6.1 5.1 5.9 5.4 3.2 5.7 5.0
Degree Utilization, x 0.02 0.09 0.51 0.31 0.01 0.46 0.05 0.06 0.14 0.01
Capacity (veh/h) 517 562 1116 565 663 593 637 1121 596 679
Control Delay (s) 8.4 8.3 8.2 10.6 6.9 12.7 7.5 5.2 8.4 6.8
Approach Delay (s) 8.3 10.5 10.9 8.3
Approach LOS A B B A

Intersection Summary
Delay 9.4
HCM Level of Service A
Intersection Capacity Utilization 56.0% 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) 10 95 310 10 100 565
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) 11 103 337 11 109 614
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1174 342 348
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1174 342 348
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 85 91
cM capacity (veh/h) 193 700 1211

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 114 348 723
Volume Left 11 0 109
Volume Right 103 11 0
cSH 774 1700 1211
Volume to Capacity 0.15 0.20 0.09
Queue Length 95th (ft) 13 0 7
Control Delay (s) 12.3 0.0 2.2
Lane LOS B A
Approach Delay (s) 12.3 0.0 2.2
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 35 5 10 5 20 470 180 1000
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 6.7 6.5 28.1 28.1 28.1 28.1
Actuated g/C Ratio 0.19 0.19 0.81 0.81 0.81 0.81
v/c Ratio 0.17 0.21 0.07 0.19 0.29 0.42
Control Delay 10.9 7.6 4.8 3.1 5.7 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 7.6 4.8 3.1 5.7 4.2
LOS B A A A A A
Approach Delay 10.9 7.6 3.1 4.4
Approach LOS B A A A

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 34.7
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.42
Intersection Signal Delay: 4.3 Intersection LOS: A
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 5 15 10 5 50 20 470 25 180 1000 100
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.96 0.90 1.00 0.99 1.00 0.99
Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1739 1656 1770 3513 1770 3491
Flt Permitted 1.00 0.93 0.22 1.00 0.45 1.00
Satd. Flow (perm) 1795 1555 405 3513 841 3491
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 5 16 11 5 54 22 511 27 196 1087 109
RTOR Reduction (vph) 0 15 0 0 50 0 0 5 0 0 10 0
Lane Group Flow (vph) 0 44 0 0 20 0 22 533 0 196 1186 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.9 2.9 24.9 24.9 24.9 24.9
Effective Green, g (s) 2.9 2.9 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.08 0.08 0.66 0.66 0.66 0.66
Clearance Time (s) 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
Lane Grp Cap (vph) 138 119 267 2314 554 2300
v/s Ratio Prot 0.15 c0.34
v/s Ratio Perm c0.02 0.01 0.05 0.23
v/c Ratio 0.32 0.17 0.08 0.23 0.35 0.52
Uniform Delay, d1 16.5 16.3 2.3 2.6 2.9 3.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.7 0.1 0.1 0.4 0.2
Delay (s) 17.9 17.0 2.5 2.6 3.3 3.5
Level of Service B B A A A A
Approach Delay (s) 17.9 17.0 2.6 3.5
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 4.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 37.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 56.2% 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) 30 20 5 90 30 35 5 345 50 20 590 145
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) 33 22 5 98 33 38 5 375 54 22 641 158
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 1087 1071 641 1087 1228 375 799 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1087 1071 641 1087 1228 375 799 375
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 % 79 90 99 44 81 94 99 98
cM capacity (veh/h) 153 215 475 173 174 671 824 1183

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 33 27 130 38 380 54 22 641 158
Volume Left 33 0 98 0 5 0 22 0 0
Volume Right 0 5 0 38 0 54 0 0 158
cSH 153 242 173 671 824 1700 1183 1700 1700
Volume to Capacity 0.21 0.11 0.75 0.06 0.01 0.03 0.02 0.38 0.09
Queue Length 95th (ft) 19 9 120 4 0 0 1 0 0
Control Delay (s) 34.7 21.8 70.7 10.7 0.2 0.0 8.1 0.0 0.0
Lane LOS D C F B A A
Approach Delay (s) 28.8 57.2 0.2 0.2
Approach LOS D F

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 40 10 35 140 20 1965 15 160 1665 230
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 10.0 24.0 24.0 10.0 24.0 24.0
Total Split (s) 25.0 25.0 25.0 25.0 25.0 15.0 77.0 77.0 18.0 80.0 80.0
Total Split (%) 20.8% 20.8% 20.8% 20.8% 20.8% 12.5% 64.2% 64.2% 15.0% 66.7% 66.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 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 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 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None Min Max Max Min Max Max

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 118.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Kilohana Dr & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 40 10 10 35 140 20 1965 15 160 1665 230
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 5.0 4.0 5.0 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 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1806 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.73 1.00 0.72 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1364 1806 1345 1863 1583 1770 3539 1583 1770 3539 1583
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 43 11 11 38 152 22 2136 16 174 1810 250
RTOR Reduction (vph) 0 8 0 0 0 128 0 0 5 0 0 78
Lane Group Flow (vph) 190 46 0 11 38 24 22 2136 11 174 1810 172
Turn Type Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 18.9 18.9 18.9 18.9 18.9 7.0 72.0 72.0 13.6 78.6 78.6
Effective Green, g (s) 18.9 18.9 18.9 18.9 18.9 7.0 72.0 72.0 13.6 78.6 78.6
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.06 0.61 0.61 0.11 0.66 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 218 288 215 297 252 105 2150 962 203 2347 1050
v/s Ratio Prot 0.03 0.02 0.01 c0.60 c0.10 0.51
v/s Ratio Perm c0.14 0.01 0.02 0.01 0.11
v/c Ratio 0.87 0.16 0.05 0.13 0.10 0.21 0.99 0.01 0.86 0.77 0.16
Uniform Delay, d1 48.6 43.0 42.2 42.7 42.5 53.1 23.0 9.2 51.5 13.8 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.4 0.3 0.1 0.2 0.2 1.0 17.9 0.0 28.1 2.5 0.3
Delay (s) 78.0 43.2 42.3 42.9 42.7 54.1 41.0 9.2 79.6 16.3 7.9
Level of Service E D D D D D D A E B A
Approach Delay (s) 70.3 42.7 40.9 20.3
Approach LOS E D D C

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 14.0
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Timings Austin, Tsutsumi & Associates, Inc.
2: Okolani Dr. & Piilani HWY 7/31/2009

Future Year 2022 - PM Peak Hour Synchro 7 -  Report
Page 3

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 255 35 15 25 40 1640 85 1310
Turn Type Perm Perm Prot Prot
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) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 10.0 24.0 10.0 24.0
Total Split (s) 34.0 34.0 34.0 34.0 12.0 52.0 14.0 54.0
Total Split (%) 34.0% 34.0% 34.0% 34.0% 12.0% 52.0% 14.0% 54.0%
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 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? Yes Yes Yes Yes
Recall Mode None None None None None Max None Max
Act Effct Green (s) 23.2 23.2 23.2 7.1 48.3 8.9 52.1
Actuated g/C Ratio 0.25 0.25 0.25 0.08 0.52 0.10 0.57
v/c Ratio 0.83 0.15 0.21 0.31 0.99 0.54 0.87
Control Delay 54.1 17.2 15.1 49.3 43.6 54.2 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.1 17.2 15.1 49.3 43.6 54.2 26.3
LOS D B B D D D C
Approach Delay 46.6 15.1 43.8 27.7
Approach LOS D B D C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 92.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 36.3 Intersection LOS: D
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: Okolani Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 255 35 30 15 25 50 40 1640 45 85 1310 270
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
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1733 1709 1770 3525 1770 3449
Flt Permitted 0.71 1.00 0.96 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1323 1733 1646 1770 3525 1770 3449
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) 277 38 33 16 27 54 43 1783 49 92 1424 293
RTOR Reduction (vph) 0 25 0 0 41 0 0 2 0 0 15 0
Lane Group Flow (vph) 277 46 0 0 56 0 43 1830 0 92 1702 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 23.2 23.2 23.2 4.4 49.2 7.3 52.1
Effective Green, g (s) 23.2 23.2 23.2 4.4 49.2 7.3 52.1
Actuated g/C Ratio 0.25 0.25 0.25 0.05 0.53 0.08 0.56
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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 328 429 408 83 1851 138 1918
v/s Ratio Prot 0.03 0.02 c0.52 c0.05 c0.49
v/s Ratio Perm c0.21 0.03
v/c Ratio 0.84 0.11 0.14 0.52 0.99 0.67 0.89
Uniform Delay, d1 33.5 27.2 27.5 43.6 22.0 42.0 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.7 0.1 0.2 5.4 18.4 11.5 6.5
Delay (s) 51.2 27.4 27.6 49.0 40.4 53.5 24.8
Level of Service D C C D D D C
Approach Delay (s) 46.4 27.6 40.6 26.2
Approach LOS D C D C

Intersection Summary
HCM Average Control Delay 34.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 93.7 Sum of lost time (s) 19.0
Intersection Capacity Utilization 83.9% 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 NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1520 130 5 135 285 15 105 5 290 130 1005
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 7.0 27.0 27.0 7.0 27.0
Total Split (s) 55.0 54.0 24.0 23.0 23.0 11.0 24.0 24.0 18.0 31.0 0.0
Total Split (%) 45.8% 45.0% 20.0% 19.2% 19.2% 9.2% 20.0% 20.0% 15.0% 25.8% 0.0%
Yellow Time (s) 3.0 4.0 3.0 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
Lost Time Adjust (s) 0.0 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 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None Min None None Min Min Min None Min
Act Effct Green (s) 51.2 58.6 5.9 13.3 13.3 6.3 8.8 8.8 13.2 15.8 104.6
Actuated g/C Ratio 0.49 0.56 0.06 0.13 0.13 0.06 0.08 0.08 0.13 0.15 1.00
v/c Ratio 0.98 0.16 0.05 0.62 0.73 0.15 0.38 0.04 0.72 0.50 0.69
Control Delay 46.2 11.5 50.4 55.4 20.9 52.1 50.0 28.0 55.2 48.3 2.5
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 46.2 11.5 50.4 55.4 20.9 52.1 50.0 28.0 55.2 48.3 2.5
LOS D B D E C D D C E D A
Approach Delay 43.1 32.2 49.4 17.4
Approach LOS D C D B

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 104.6
Natural Cycle: 135
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Wailea Ike Dr. & Piilani HWY
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1520 130 20 5 135 285 15 105 5 290 130 1005
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 5.0 4.0 5.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1825 1770 1863 1583 1770 3539 1583 3433 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1825 1770 1863 1583 1770 3539 1583 3433 1863 1583
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) 1652 141 22 5 147 310 16 114 5 315 141 1092
RTOR Reduction (vph) 0 4 0 0 0 222 0 0 5 0 0 0
Lane Group Flow (vph) 1652 159 0 5 147 88 16 114 0 315 141 1092
Turn Type Prot Prot Perm Prot Perm Prot Free
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 Free
Actuated Green, G (s) 51.2 58.6 5.9 13.3 13.3 6.3 8.9 8.9 13.2 15.8 104.6
Effective Green, g (s) 51.2 58.6 5.9 13.3 13.3 6.3 8.9 8.9 13.2 15.8 104.6
Actuated g/C Ratio 0.49 0.56 0.06 0.13 0.13 0.06 0.09 0.09 0.13 0.15 1.00
Clearance Time (s) 4.0 5.0 4.0 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 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1680 1022 100 237 201 107 301 135 433 281 1583
v/s Ratio Prot c0.48 0.09 0.00 0.08 0.01 0.03 0.09 0.08
v/s Ratio Perm 0.06 0.00 c0.69
v/c Ratio 0.98 0.16 0.05 0.62 0.44 0.15 0.38 0.00 0.73 0.50 0.69
Uniform Delay, d1 26.3 11.1 46.7 43.3 42.2 46.6 45.2 43.8 44.0 40.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.0 0.1 0.2 5.0 1.5 0.6 0.8 0.0 6.0 1.4 2.5
Delay (s) 44.3 11.2 46.9 48.2 43.7 47.3 46.0 43.8 50.0 42.2 2.5
Level of Service D B D D D D D D D D A
Approach Delay (s) 41.3 45.2 46.1 15.8
Approach LOS D D D B

Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 104.6 Sum of lost time (s) 4.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1265 90 165 925 100 290
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) 1375 98 179 1005 109 315
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 749
pX, platoon unblocked
vC, conflicting volume 1473 2285 736
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1473 2285 736
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 60 0 13
cM capacity (veh/h) 454 20 361

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1 NB 2
Volume Total 917 556 179 503 503 109 315
Volume Left 0 0 179 0 0 109 0
Volume Right 0 98 0 0 0 0 315
cSH 1700 1700 454 1700 1700 20 361
Volume to Capacity 0.54 0.33 0.40 0.30 0.30 5.40 0.87
Queue Length 95th (ft) 0 0 47 0 0 Err 209
Control Delay (s) 0.0 0.0 18.0 0.0 0.0 Err 55.1
Lane LOS C F F
Approach Delay (s) 0.0 2.7 2604.8
Approach LOS F

Intersection Summary
Average Delay 359.4
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 675 295 435 940 295 400
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Detector Phase 8 8 2 2 8 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 22.0 22.0 24.0 10.0 24.0
Total Split (s) 29.0 29.0 36.0 65.0 25.0 61.0
Total Split (%) 32.2% 32.2% 40.0% 72.2% 27.8% 67.8%
Yellow Time (s) 3.0 3.0 4.0 3.0 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 0.0
Total Lost Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode None None Max None Max
Act Effct Green (s) 24.0 24.0 32.8 60.8 19.2 56.1
Actuated g/C Ratio 0.27 0.27 0.37 0.68 0.22 0.63
v/c Ratio 0.79 0.48 0.69 0.51 0.84 0.20
Control Delay 37.4 5.8 31.2 5.6 53.6 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.4 5.8 31.2 5.6 53.6 7.4
LOS D A C A D A
Approach Delay 27.8 13.7 27.0
Approach LOS C B C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.1
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     7: Wailea Ike Dr. & Wailea Alanui Dr.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 675 295 435 940 295 400
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Lane Util. Factor 0.97 1.00 1.00 0.88 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 1863 2787 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 1863 2787 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 734 321 473 1022 321 435
RTOR Reduction (vph) 0 234 0 97 0 0
Lane Group Flow (vph) 734 87 473 925 321 435
Turn Type Perm pt+ov Prot
Protected Phases 8 2 2 8 1 6
Permitted Phases 8
Actuated Green, G (s) 24.0 24.0 32.8 61.8 19.2 56.0
Effective Green, g (s) 24.0 24.0 32.8 61.8 19.2 56.0
Actuated g/C Ratio 0.27 0.27 0.37 0.69 0.22 0.63
Clearance Time (s) 4.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 926 427 687 1935 382 2227
v/s Ratio Prot c0.21 c0.25 0.33 c0.18 0.12
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.20 0.69 0.48 0.84 0.20
Uniform Delay, d1 30.2 25.1 23.8 6.2 33.4 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.2 5.6 0.2 15.2 0.2
Delay (s) 34.9 25.3 29.3 6.4 48.7 7.2
Level of Service C C C A D A
Approach Delay (s) 32.0 13.7 24.8
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 89.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 69.3% 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
Sign Control Stop Stop Stop Stop
Volume (vph) 15 95 490 100 70 15 535 110 145 15 35 15
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) 16 103 533 109 76 16 582 120 158 16 38 16

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total (vph) 16 103 533 185 16 582 120 158 54 16
Volume Left (vph) 16 0 0 109 0 582 0 0 16 0
Volume Right (vph) 0 0 533 0 16 0 0 158 0 16
Hadj (s) 0.53 0.03 -0.67 0.33 -0.67 0.53 0.03 -0.67 0.18 -0.67
Departure Headway (s) 7.6 7.1 3.2 7.2 6.2 6.2 5.7 3.2 6.7 5.9
Degree Utilization, x 0.03 0.20 0.47 0.37 0.03 1.00 0.19 0.14 0.10 0.03
Capacity (veh/h) 461 497 1116 493 565 582 614 1121 513 582
Control Delay (s) 9.6 10.7 7.8 13.1 8.2 62.0 8.9 5.5 9.3 7.9
Approach Delay (s) 8.3 12.7 44.3 9.0
Approach LOS A B E A

Intersection Summary
Delay 26.2
HCM Level of Service D
Intersection Capacity Utilization 58.9% 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) 35 155 600 25 100 570
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) 38 168 652 27 109 620
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1503 666 679
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1503 666 679
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 68 63 88
cM capacity (veh/h) 118 460 913

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 207 679 728
Volume Left 38 0 109
Volume Right 168 27 0
cSH 431 1700 913
Volume to Capacity 0.48 0.40 0.12
Queue Length 95th (ft) 63 0 10
Control Delay (s) 20.8 0.0 2.9
Lane LOS C A
Approach Delay (s) 20.8 0.0 2.9
Approach LOS C

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 105 5 10 15 30 1085 60 765
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 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) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (s) 20.0 20.0 20.0 20.0 24.0 24.0 24.0 24.0
Total Split (%) 45.5% 45.5% 45.5% 45.5% 54.5% 54.5% 54.5% 54.5%
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 Optimize?
Recall Mode None None None None Min Min Min Min
Act Effct Green (s) 9.0 9.0 23.6 23.6 23.6 23.6
Actuated g/C Ratio 0.23 0.23 0.61 0.61 0.61 0.61
v/c Ratio 0.45 0.20 0.10 0.55 0.30 0.43
Control Delay 15.3 9.5 7.2 8.4 12.4 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 9.5 7.2 8.4 12.4 7.0
LOS B A A A B A
Approach Delay 15.3 9.5 8.4 7.3
Approach LOS B A A A

Intersection Summary
Cycle Length: 44
Actuated Cycle Length: 38.8
Natural Cycle: 50
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 8.4 Intersection LOS: A
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     10: Grand Wailea Resort  & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 5 25 10 15 45 30 1085 10 60 765 70
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
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95
Frt 0.98 0.91 1.00 1.00 1.00 0.99
Flt Protected 0.96 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1748 1688 1770 3534 1770 3495
Flt Permitted 0.72 0.93 0.29 1.00 0.19 1.00
Satd. Flow (perm) 1313 1582 549 3534 355 3495
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 5 27 11 16 49 33 1179 11 65 832 76
RTOR Reduction (vph) 0 22 0 0 22 0 0 1 0 0 12 0
Lane Group Flow (vph) 0 124 0 0 54 0 33 1189 0 65 896 0
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.6 7.6 22.3 22.3 22.3 22.3
Effective Green, g (s) 7.6 7.6 22.3 22.3 22.3 22.3
Actuated g/C Ratio 0.19 0.19 0.56 0.56 0.56 0.56
Clearance Time (s) 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
Lane Grp Cap (vph) 250 301 307 1975 198 1953
v/s Ratio Prot c0.34 0.26
v/s Ratio Perm c0.09 0.03 0.06 0.18
v/c Ratio 0.50 0.18 0.11 0.60 0.33 0.46
Uniform Delay, d1 14.4 13.5 4.1 5.8 4.8 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 0.2 0.5 1.0 0.2
Delay (s) 16.0 13.8 4.3 6.4 5.7 5.4
Level of Service B B A A A A
Approach Delay (s) 16.0 13.8 6.3 5.4
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 39.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 60.4% 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) 95 25 10 85 15 5 10 740 100 35 625 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) 103 27 11 92 16 5 11 804 109 38 679 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 1590 1582 679 1606 1652 804 750 804
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1590 1582 679 1606 1652 804 750 804
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 73 98 0 82 99 99 95
cM capacity (veh/h) 71 102 451 63 93 383 859 820

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3
Volume Total 103 38 109 5 815 109 38 679 71
Volume Left 103 0 92 0 11 0 38 0 0
Volume Right 0 11 0 5 0 109 0 0 71
cSH 71 131 66 383 859 1700 820 1700 1700
Volume to Capacity 1.46 0.29 1.64 0.01 0.01 0.06 0.05 0.40 0.04
Queue Length 95th (ft) 214 28 240 1 1 0 4 0 0
Control Delay (s) 367.9 43.2 452.2 14.5 0.3 0.0 9.6 0.0 0.0
Lane LOS F E F B A A
Approach Delay (s) 280.5 431.4 0.3 0.5
Approach LOS F F

Intersection Summary
Average Delay 45.5
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 20 90 30 5 345 50 20 590 145
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 36.0 36.0 36.0 36.0 36.0 36.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min Min Min

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 43.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     11: Kaukahi Dr & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 20 5 90 30 35 5 345 50 20 590 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 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 0.92 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1811 1770 1713 1862 1583 1770 1863 1583
Flt Permitted 0.71 1.00 0.74 1.00 0.99 1.00 0.54 1.00 1.00
Satd. Flow (perm) 1324 1811 1378 1713 1848 1583 999 1863 1583
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) 33 22 5 98 33 38 5 375 54 22 641 158
RTOR Reduction (vph) 0 4 0 0 32 0 0 0 23 0 0 68
Lane Group Flow (vph) 33 23 0 98 39 0 0 380 31 22 641 90
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 7.2 7.2 7.2 7.2 25.6 25.6 25.6 25.6 25.6
Effective Green, g (s) 7.2 7.2 7.2 7.2 25.6 25.6 25.6 25.6 25.6
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.57 0.57 0.57 0.57 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 213 291 221 275 1056 905 571 1065 905
v/s Ratio Prot 0.01 0.02 c0.34
v/s Ratio Perm 0.02 c0.07 0.21 0.02 0.02 0.06
v/c Ratio 0.15 0.08 0.44 0.14 0.36 0.03 0.04 0.60 0.10
Uniform Delay, d1 16.2 16.0 17.0 16.1 5.2 4.2 4.2 6.3 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 1.4 0.2 0.2 0.0 0.0 1.0 0.0
Delay (s) 16.5 16.1 18.4 16.4 5.4 4.2 4.2 7.2 4.4
Level of Service B B B B A A A A A
Approach Delay (s) 16.3 17.6 5.2 6.6
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 44.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.7% 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 NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 25 85 15 10 740 100 35 625 65
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
Total Split (s) 24.0 24.0 24.0 24.0 36.0 36.0 36.0 36.0 36.0 36.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Min Min Min Min Min Min

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 48.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:     11: Kaukahi Dr & Wailea Alanui Dr.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 25 10 85 15 5 10 740 100 35 625 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.96 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1782 1770 1796 1861 1583 1770 1863 1583
Flt Permitted 0.74 1.00 0.73 1.00 0.99 1.00 0.24 1.00 1.00
Satd. Flow (perm) 1385 1782 1364 1796 1844 1583 447 1863 1583
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) 103 27 11 92 16 5 11 804 109 38 679 71
RTOR Reduction (vph) 0 9 0 0 4 0 0 0 31 0 0 28
Lane Group Flow (vph) 103 29 0 92 17 0 0 815 78 38 679 43
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 7.5 7.5 7.5 7.5 30.7 30.7 30.7 30.7 30.7
Effective Green, g (s) 7.5 7.5 7.5 7.5 30.7 30.7 30.7 30.7 30.7
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.61 0.61 0.61 0.61 0.61
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 266 204 268 1128 968 273 1139 968
v/s Ratio Prot 0.02 0.01 0.36
v/s Ratio Perm c0.07 0.07 c0.44 0.05 0.08 0.03
v/c Ratio 0.50 0.11 0.45 0.06 0.72 0.08 0.14 0.60 0.04
Uniform Delay, d1 19.6 18.5 19.5 18.3 6.8 4.0 4.1 6.0 3.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.2 1.6 0.1 2.3 0.0 0.2 0.8 0.0
Delay (s) 21.5 18.6 21.1 18.4 9.1 4.0 4.4 6.8 3.9
Level of Service C B C B A A A A A
Approach Delay (s) 20.7 20.6 8.5 6.4
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 50.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 40 10 5 90 75 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) 43 11 5 98 82 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 196 87 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 196 87 92
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 99 100
cM capacity (veh/h) 790 972 1502

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 54 5 98 92
Volume Left 43 5 0 0
Volume Right 11 0 0 11
cSH 821 1502 1700 1700
Volume to Capacity 0.07 0.00 0.06 0.05
Queue Length 95th (ft) 5 0 0 0
Control Delay (s) 9.7 7.4 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.7 0.4 0.0
Approach LOS A

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 14.7% 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) 5 5 90 5 5 80
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 98 5 5 87
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 198 101 103
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 198 101 103
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 99 100
cM capacity (veh/h) 787 955 1489

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 11 103 5 87
Volume Left 5 0 5 0
Volume Right 5 5 0 0
cSH 863 1700 1489 1700
Volume to Capacity 0.01 0.06 0.00 0.05
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 9.2 0.0 7.4 0.0
Lane LOS A A
Approach Delay (s) 9.2 0.0 0.4
Approach LOS A

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 15.0% 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) 25 10 5 70 75 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) 27 11 5 76 82 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 174 87 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 174 87 92
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 99 100
cM capacity (veh/h) 813 972 1502

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 38 5 76 92
Volume Left 27 5 0 0
Volume Right 11 0 0 11
cSH 853 1502 1700 1700
Volume to Capacity 0.04 0.00 0.04 0.05
Queue Length 95th (ft) 3 0 0 0
Control Delay (s) 9.4 7.4 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.4 0.5 0.0
Approach LOS A

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 14.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associate, Inc.
4: Kaukahi Street Extension & Piilani Highway Extension 11/10/2009

FY 2022 - AM Peak Hour Synchro 7 -  Report
Piilani Highway Extension Proposed Intersections Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 35 15 15 40 35 50
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) 38 16 16 43 38 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 141 65 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 141 65 92
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 98 99
cM capacity (veh/h) 842 999 1502

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 54 16 43 92
Volume Left 38 16 0 0
Volume Right 16 0 0 54
cSH 884 1502 1700 1700
Volume to Capacity 0.06 0.01 0.03 0.05
Queue Length 95th (ft) 5 1 0 0
Control Delay (s) 9.3 7.4 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.3 2.0 0.0
Approach LOS A

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 17.5% 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) 35 5 5 5 5 10 5 10 5 15 10 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) 38 5 5 5 5 11 5 11 5 16 11 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 92 84 24 76 95 14 38 16
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 92 84 24 76 95 14 38 16
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 % 96 99 99 99 99 99 100 99
cM capacity (veh/h) 869 795 1052 895 784 1066 1572 1601

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 49 22 5 16 16 38
Volume Left 38 5 5 0 16 0
Volume Right 5 11 0 5 0 27
cSH 877 937 1572 1700 1601 1700
Volume to Capacity 0.06 0.02 0.00 0.01 0.01 0.02
Queue Length 95th (ft) 4 2 0 0 1 0
Control Delay (s) 9.3 8.9 7.3 0.0 7.3 0.0
Lane LOS A A A A
Approach Delay (s) 9.3 8.9 1.8 2.2
Approach LOS A A

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 20.7% 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) 40 10 10 115 125 30
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 11 11 125 136 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)
pX, platoon unblocked
vC, conflicting volume 299 152 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 299 152 168
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 99 99
cM capacity (veh/h) 687 894 1409

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 54 11 125 168
Volume Left 43 11 0 0
Volume Right 11 0 0 33
cSH 720 1409 1700 1700
Volume to Capacity 0.08 0.01 0.07 0.10
Queue Length 95th (ft) 6 1 0 0
Control Delay (s) 10.4 7.6 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.4 0.6 0.0
Approach LOS B

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 18.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associate, Inc.
2: Fire Station Driveway & Piilani Highway Extension 11/10/2009

FY 2022 - PM Peak Hour Synchro 7 -  Report
Piilani Highway Extension Proposed Intersections Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 5 5 120 5 5 130
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 5 130 5 5 141
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 285 133 136
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 285 133 136
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 99 100
cM capacity (veh/h) 702 916 1448

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 11 136 5 141
Volume Left 5 0 5 0
Volume Right 5 5 0 0
cSH 795 1700 1448 1700
Volume to Capacity 0.01 0.08 0.00 0.08
Queue Length 95th (ft) 1 0 0 0
Control Delay (s) 9.6 0.0 7.5 0.0
Lane LOS A A
Approach Delay (s) 9.6 0.0 0.3
Approach LOS A

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 16.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associate, Inc.
3: Mid Access & Piilani Highway Extension 11/10/2009

FY 2022 - PM Peak Hour Synchro 7 -  Report
Piilani Highway Extension Proposed Intersections Page 3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 25 10 10 115 110 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) 27 11 11 125 120 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 280 133 147
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 280 133 147
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) 705 916 1435

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 38 11 125 147
Volume Left 27 11 0 0
Volume Right 11 0 0 27
cSH 754 1435 1700 1700
Volume to Capacity 0.05 0.01 0.07 0.09
Queue Length 95th (ft) 4 1 0 0
Control Delay (s) 10.0 7.5 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.0 0.6 0.0
Approach LOS B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 18.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associate, Inc.
4: Kaukahi Street Extension & Piilani Highway Extension 11/10/2009

FY 2022 - PM Peak Hour Synchro 7 -  Report
Piilani Highway Extension Proposed Intersections Page 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 50 15 25 75 65 55
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) 54 16 27 82 71 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 236 101 130
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 236 101 130
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 98 98
cM capacity (veh/h) 738 955 1455

Direction, Lane # EB 1 NB 1 NB 2 SB 1
Volume Total 71 27 82 130
Volume Left 54 27 0 0
Volume Right 16 0 0 60
cSH 779 1455 1700 1700
Volume to Capacity 0.09 0.02 0.05 0.08
Queue Length 95th (ft) 7 1 0 0
Control Delay (s) 10.1 7.5 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.1 1.9 0.0
Approach LOS B

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 18.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Austin, Tsutsumi & Associate, Inc.
5: South Access & Piilani Highway Extension 11/10/2009

FY 2022 - PM Peak Hour Synchro 7 -  Report
Piilani Highway Extension Proposed Intersections Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 60 5 5 5 5 15 5 25 5 10 30 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) 65 5 5 5 5 16 5 27 5 11 33 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 133 120 54 103 139 30 76 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 133 120 54 103 139 30 76 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 % 92 99 99 99 99 98 100 99
cM capacity (veh/h) 814 763 1013 861 745 1045 1523 1579

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 76 27 5 33 11 76
Volume Left 65 5 5 0 11 0
Volume Right 5 16 0 5 0 43
cSH 822 930 1523 1700 1579 1700
Volume to Capacity 0.09 0.03 0.00 0.02 0.01 0.04
Queue Length 95th (ft) 8 2 0 0 1 0
Control Delay (s) 9.8 9.0 7.4 0.0 7.3 0.0
Lane LOS A A A A
Approach Delay (s) 9.8 9.0 1.1 0.9
Approach LOS A A

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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APPENDIX D 

LEVEL OF SERVICE SUMMARY TABLE 
 



Table D-1:  LOS Summary for Year 2016

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

1: Piilani Highway & Kilohana Drive
33.6 0.59 C 36.7 0.59 D 124 1.08 F 45 0.75 D 46.3 0.82 D 51.4 0.74 D 53 0.72 D 46.5 0.74 D
25.8 0.11 C 30.5 0.14 C 25 0.12 C 29.3 0.12 C 21.9 0.09 C 36.1 0.12 D 37.9 0.08 D 31.8 0.12 C
26.8 0.26 C 30.6 0.15 C 25.7 0.23 C 29.4 0.13 C - - - - - - - - - - - -

- - - - - - - - - - - - 21.9 0.08 C 35.5 0.04 D 37.9 0.07 D 31.2 0.04 C
- - - - - - - - - - - - 21.9 0.1 C 35.9 0.09 D 38 0.09 D 31.6 0.09 C

25.8 0.1 C 30.2 0.09 C 25 0.11 C 29.1 0.09 C 22 0.11 C 35.9 0.09 D 38.2 0.11 D 31.6 0.09 C
30.3 0.06 C 36.1 0.08 D 32 0.15 C 38.7 0.18 D 30.7 0.15 C 49.3 0.22 D 48.9 0.05 D 42.5 0.2 D

- - - - - - - - - - - - 8.5 0.39 A 22.4 0.77 C 10.9 0.4 B 37.8 0.97 D
6.1 0.28 A 27.1 0.88 C 11.9 0.68 B 270.1 1.54 F - - - - - - - - - - - -
- - - - - - - - - - - - 6.2 0 A 11.4 0.01 B 7.8 0 A 10.9 0.01 B

30.3 0.46 C 43.3 0.71 D 30.9 0.46 C 48 0.74 D 28.4 0.42 C 51.9 0.7 D 48.9 0.38 D 45.7 0.69 D
9.5 0.69 A 11.2 0.53 B 79.9 1.13 E 82.6 1.11 F 9.3 0.64 A 11.6 0.55 B 13.2 0.66 B 15 0.71 B
3.8 0.08 A 6.9 0.09 A 4.5 0.1 A 8.8 0.18 A 5.4 0.1 A 8.4 0.16 A 7.4 0.1 A 8.6 0.16 A

12.4 0.68 B 23.6 0.8 C 53.5 1.12 D 147.9 1.34 F 12.6 0.68 B 21.8 0.75 C 17.1 0.66 B 28.2 0.87 C
2: Piilani Highway & Okolani Drive

- - - - - - 28.4 0.68 C 51.1 0.85 D 21.8 0.62 C 39.3 0.8 D 34.5 0.72 C 49 0.83 D
23.9 0.18 C 141.7 0.95 F - - - - - - - - - - - - - - - - - -

- - - - - - 19.3 0.06 B 27.5 0.12 C 16 0.06 B 22.8 0.11 C 21.9 0.06 C 27.6 0.11 C
17.8 0.26 C 27.7 0.26 D - - - - - - - - - - - - - - - - - -

- - - - - - 20.2 0.22 C 27.6 0.13 C 16.8 0.21 B 22.9 0.13 C 23 0.22 C 27.8 0.13 C
9.1 0 A 8.3 0.01 A 5.3 0.09 A 7.7 0.16 A 31.8 0.33 C 37.4 0.42 D 42 0.37 D 48.5 0.51 D
0 0.13 A 0 0.43 A 6.5 0.42 A 30 0.94 C - - - - - - - - - - - -
- - - - - - - - - - - - 9.8 0.31 A 17.3 0.68 B 9.6 0.33 A 21.5 0.8 C
0 0.01 A 0 0.02 A 4.7 0.01 A 5.9 0.03 A - - - - - - - - - - - -

7.7 0.02 A 9.5 0.09 A 4.9 0.07 A 120.1 1.02 F 27.9 0.43 C 36.3 0.53 D 38.6 0.51 D 50.1 0.63 D
0 0.43 A 0 0.28 A 38 1 D 13.7 0.7 B - - - - - - - - - - - -
- - - - - - - - - - - - 14.4 0.76 B 14.5 0.61 B 14 0.74 B 17.5 0.72 B
0 0.04 A 0 0.02 A 5 0.09 A 6.9 0.19 A - - - - - - - - - - - -
- - - - - - - - - - - - 14.5 0.64 B 19.5 0.75 B 15.7 0.68 B 23.4 0.83 C

3: Piilani Highway & Wailea Ike Drive
9.8 0.46 A 20.3 0.84 C
3.5 0.05 A 3.8 0.07 A

15.9 0.19 B 30.4 0.41 C
15.4 0.08 B 30.4 0.39 C
15.6 0.5 B 43.5 0.82 D
5.2 0.83 A 1.7 0.6 A
7.8 0.83 A 17.6 0.78 B

4: Wailea Ike Drive & Kalai Waa Street
0 0.04 A 0 0.14 A 0 0.1 A 0 0.27 A 0 0.1 A 0 0.27 A 0 0.11 A 0 0.28 A

7.9 0.09 A 9.4 0.08 A 8.8 0.12 A 12.9 0.21 B 8.8 0.12 A 12.9 0.21 B 9 0.14 A 13.9 0.24 B
0 0.21 A 0 0.13 A 0 0.34 A 0 0.23 A 0 0.34 A 0 0.23 A 0 0.35 A 0 0.26 A

17.7 0.02 C 23.6 0.05 C 42.6 0.29 E 326.3 1.26 F 42.6 0.29 E 326.3 1.26 F 50.8 0.33 F 542.1 1.68 F
9 0.04 A 12 0.21 B 10.2 0.1 B 17.8 0.37 C 10.2 0.1 B 17.8 0.37 C 10.5 0.12 B 19.8 0.42 C

To be constructed with Project only

PIILANI HIGHWAY WIDENING

PIILANI HIGHWAY WIDENING

To be constructed with Project only To be constructed with Project only

Future Year 2016 with Project                              
No Mititative Measures RecommendedExisting 2008 Base Year 2016 without Project                            

without Mitigative Measures
Base Year 2016 without Project                            

with Recommended Mitigative Measures

Intersection

EB LT

AM PMAM PMAM PM AM PM

EB TH/RT
WB LT/TH

WB RT
NB LT

WB LT
WB TH

NB TH
NB TH/RT

NB RT
SB LT
SB TH
SB RT

Overall

EB LT
EB LT/TH
EB TH/RT
WB LT/TH

WB LT/TH/RT
NB LT
NB TH

NB TH/RT
NB RT
SB LT
SB TH

SB TH/RT
SB RT

Overall

EB LT
EB TH
WB TH
WB RT
SB LT
SB RT

Overall

EB TH/RT
WB LT
WB TH
NB LT
NB RT
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Table D-1:  LOS Summary for Year 2016

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

Future Year 2016 with Project                              
No Mititative Measures RecommendedExisting 2008 Base Year 2016 without Project                            

without Mitigative Measures
Base Year 2016 without Project                            

with Recommended Mitigative Measures

Intersection

AM PMAM PMAM PM AM PM

7: Wailea Alanui Drive & Wailea Ike Drive
14.9 0.76 B 17.8 0.68 B 27.3 0.88 C 32 0.83 C 27.3 0.88 C 32 0.83 C 24.3 0.8 C 31.8 0.69 C
7.3 0.08 A 11.9 0.09 B 10 0.15 A 17.2 0.15 B 10 0.15 A 17.2 0.15 B 15.6 0.13 B 25.4 0.16 C
17 0.34 B 16.1 0.59 B 47.4 0.65 D 38.1 0.84 D 47.4 0.65 D 38.1 0.84 D 17.4 0.29 B 24.9 0.6 C
0.1 0.11 A 0.6 0.36 A 0.3 0.2 A 1.2 0.51 A 0.3 0.2 A 1.2 0.51 A 2.2 0.12 A 5.3 0.38 A

26.3 0.57 C 27.3 0.68 C 47.8 0.62 D 40.3 0.77 D 47.8 0.62 D 40.3 0.77 D 41.2 0.73 D 43.2 0.78 D
10.7 0.23 B 6.3 0.15 A 27.6 0.39 C 10.2 0.22 B 27.6 0.39 C 10.2 0.22 B 9.1 0.25 A 6.6 0.18 A
12.4 0.63 B 10.8 0.64 B 25.1 0.8 C 19.9 0.82 B 25.1 0.8 C 19.9 0.82 B 17.7 0.57 B 19.6 0.67 B

8: Wailea Alanui Drive & Okolani Drive
7.2 - A 8 - A 8.1 - A 9.9 - A 8.1 - A 9.9 - A 8.1 - A 10.1 - B
6.1 - A 5.9 - A 7.3 - A 7.1 - A 7.3 - A 7.1 - A 7.4 - A 7.3 - A
8 - A 8.6 - A 10.1 - B 12.1 - B 10.1 - B 12.1 - B 10.1 - B 12.3 - B

6.2 - A 6.9 - A 6.7 - A 7.8 - A 6.7 - A 7.8 - A 6.7 - A 7.9 - A
8.3 - A 12 - B 10.8 - B 28.3 - D 10.8 - B 28.3 - D 11.1 - B 33.4 - D
6.9 - A 7.6 - A 7.4 - A 8.6 - A 7.4 - A 8.6 - A 7.4 - A 8.6 - A
5.1 - A 5.2 - A 5.2 - A 5.5 - A 5.2 - A 5.5 - A 5.2 - A 5.5 - A
7.4 - A 7.6 - A 8.3 - A 8.9 - A 8.3 - A 8.9 - A 8.3 - A 9 - A
6.1 - A 6.5 - A 6.7 - A 7.6 - A 6.7 - A 7.6 - A 6.7 - A 7.6 - A

9: South Kihei Road & Kilohana Drive
9.5 0.07 A 12.3 0.2 B 11.4 0.14 B 18.6 0.31 C 11.4 0.14 B 18.6 0.31 C 11.5 0.14 B 19.5 0.32 C
9.5 0.07 A 12.3 0.2 B 11.4 0.14 B 18.6 0.31 C 11.4 0.14 B 18.6 0.31 C 11.5 0.14 B 19.5 0.32 C
0 0.08 A 0 0.21 A 0 0.17 A 0 0.34 A 0 0.17 A 0 0.34 A 0 0.17 A 0 0.35 A

2.1 0.06 A 2.1 0.06 A 2.1 0.08 A 2.7 0.11 A 2.1 0.08 A 2.7 0.11 A 2.1 0.08 A 2.7 0.11 A
10: Wailea Alanui Drive & Grand Wailea

21.2 0.33 C 16.1 0.35 B 17.6 0.33 B 15.3 0.49 B 18.3 0.33 B 16.2 0.5 B 17.4 0.32 B 15.3 0.49 B
17.8 0.06 B 14.8 0.11 B 16.7 0.17 B 13 0.12 B 17.4 0.17 B 13.8 0.12 B 16.5 0.17 B 13 0.12 B
1.7 0.01 A 2.5 0.02 A 2.4 0.06 A 4.2 0.08 A 3.1 0.07 A 5.1 0.09 A 2.4 0.07 A 4.3 0.09 A
- - - - - - - - - - - - - - - - - - 2.6 0.18 A 5.8 0.53 A

1.8 0.09 A 3.1 0.31 A 2.5 0.17 A 5.6 0.49 A 3.3 0.18 A 6.8 0.52 A - - - - - -
1.7 0.03 A 2.5 0.04 A 3.1 0.31 A 5 0.23 A 3.9 0.33 A 5.9 0.24 A 3.1 0.32 A 5.2 0.26 A
- - - - - - - - - - - - - - - - - - 3.3 0.44 A 5.2 0.39 A

2.1 0.29 A 2.8 0.2 A 3.2 0.43 A 5 0.35 A 4.2 0.46 A 6 0.37 A - - - - - -
2.5 0.29 A 3.9 0.31 A 4.1 0.42 A 6.4 0.49 A 4.9 0.45 A 7.5 0.52 A 4.1 0.43 A 6.5 0.52 A

11: Wailea Alanui Drive & Kaukahi Street
- - - - - - - - - - - - 19.6 0.12 C 59 0.62 F 22.2 0.13 C 112.5 0.84 F
- - - - - - - - - - - - 15.4 0.07 C 22.8 0.16 C 16.6 0.08 C 28 0.2 D

11.9 0.09 B 17.7 0.31 C 19.1 0.19 C 74 0.78 F - - - - - - - - - - - -
- - - - - - - - - - - - 19.1 0.16 C 36.4 0.22 E 23.2 0.26 C 77 0.59 F

12.9 0.13 B 15.7 0.1 C 22 0.28 C 38.4 0.31 E - - - - - - - - - - - -
- - - - - - - - - - - - 15 0.16 C 24.1 0.1 C 15.9 0.19 C 24.6 0.15 C

8.7 0.03 A 10 0.01 A 9.7 0.05 A 12 0.01 B - - - - - - - - - - - -
0.2 0 A 0.2 0 A 0.3 0.01 A 0.3 0.01 A 0.3 0.01 A 0.3 0.01 A 0.2 0.01 A 0.3 0.01 A
0 0 A 0 0.02 A 0 0 A 0 0.03 A 0 0 A 0 0.03 A 0 0.02 A 0 0.05 A

7.4 0.02 A 7.9 0.02 A 7.7 0.02 A 8.8 0.04 A 7.7 0.02 A 8.8 0.04 A 7.8 0.02 A 9 0.05 A
0 0.13 A 0 0.13 A 0 0.27 A 0 0.27 A 0 0.27 A 0 0.27 A 0 0.28 A 0 0.32 A
0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A

RESTRIPE EB AND WB APPROACHES

WB LT
WB RT
NB TH
NB RT
SB LT
SB TH

Overall

EB TH
EB RT

WB LT/TH
WB RT
NB LT
NB TH
NB RT

SB LT/TH
SB RT

WB LT
WB RT

NB TH/RT
SB LT/TH

EB LT/TH/RT
WB LT/TH/RT

NB LT
NB TH

NB TH/RT
SB LT
SB TH

SB TH/RT
Overall

EB LT
EB TH/RT

EB LT/TH/RT
WB LT

WB LT/TH
WB TH/RT

WB RT

SB RT

NB LT/TH
NB RT
SB LT
SB TH
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Table D-2:  LOS Summary for Year 2018

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

1: Piilani Highway & Kilohana Drive
33.6 0.59 C 36.7 0.59 D 47.2 0.82 D 51.4 0.74 D 52.5 0.72 D 76.9 0.87 E
25.8 0.11 C 30.5 0.14 C 21.9 0.09 C 36.1 0.12 D 37.9 0.08 D 43.1 0.14 D
26.8 0.26 C 30.6 0.15 C - - - - - - - - - - - -

- - - - - - 21.9 0.08 C 35.5 0.04 D 37.8 0.07 D 42.3 0.05 D
- - - - - - 22 0.12 C 35.9 0.09 D 38.1 0.1 D 42.8 0.11 D

25.8 0.1 C 30.2 0.09 C 22 0.11 C 35.9 0.1 D 38.1 0.11 D 42.7 0.1 D
30.3 0.06 C 36.1 0.08 D 30.7 0.15 C 49.3 0.22 D 49 0.05 D 54.1 0.21 D

- - - - - - 8.7 0.42 A 26.3 0.86 C 11.9 0.48 B 30.6 0.94 C
6.1 0.28 A 27.1 0.88 C - - - - - - - - - - - -
- - - - - - 6.2 0 A 11.4 0.01 B 7.9 0 A 9.2 0.01 A

30.3 0.46 C 43.3 0.71 D 28.4 0.42 C 51.9 0.7 D 49 0.38 D 79.6 0.86 E
9.5 0.69 A 11.2 0.53 B 10.5 0.72 B 12.2 0.58 B 15.5 0.75 B 14.6 0.71 B
3.8 0.08 A 6.9 0.09 A 5.4 0.1 A 8.4 0.16 A 7.5 0.11 A 7.8 0.16 A
12.4 0.68 B 23.6 0.8 C 13.2 0.74 B 23.5 0.81 C 18 0.73 B 28 0.91 C

2: Piilani Highway & Okolani Drive
- - - - - - 21.8 0.62 C 40 0.8 D 34.5 0.72 C 49.8 0.83 D

23.9 0.18 C 141.7 0.95 F - - - - - - - - - - - -
- - - - - - 16 0.06 B 22.7 0.11 C 21.9 0.06 C 27.6 0.11 C

17.8 0.26 C 27.7 0.26 D - - - - - - - - - - - -
- - - - - - 16.8 0.21 B 22.8 0.13 C 23 0.22 C 27.7 0.13 C

9.1 0 A 8.3 0.01 A 31.8 0.33 C 37.4 0.42 D 42 0.37 D 48.8 0.52 D
0 0.13 A 0 0.43 A - - - - - - - - - - - -
- - - - - - 10.1 0.35 B 19.9 0.78 B 10.4 0.42 B 28.9 0.92 C
0 0.01 A 0 0.02 A - - - - - - - - - - - -

7.7 0.02 A 9.5 0.09 A 27.9 0.43 C 36.3 0.53 D 38.6 0.51 D 50.7 0.63 D
0 0.43 A 0 0.28 A - - - - - - - - - - - -
- - - - - - 17.8 0.85 B 15.3 0.66 B 17.4 0.84 B 20.6 0.82 C
0 0.04 A 0 0.02 A - - - - - - - - - - - -
3 0 A 11.9 0 B 16.5 0.7 B 20.8 0.82 C 17.3 0.75 B 27.6 0.92 C

3: Piilani Highway & Wailea Ike Drive
20.6 0.66 C 34.3 0.93 C
17 0.17 B 17.4 0.16 B
21 0.02 C 34.7 0.02 C

22.9 0.25 C 43.8 0.51 D
22 0.08 C 40.8 0.21 D
26 0.15 C 46.7 0.15 D
24 0.25 C 45.6 0.38 D
23 0 C 43.3 0 D

23.8 0.3 C 46.4 0.62 D
21.5 0.23 C 43.7 0.54 D
11.2 0.93 B 2.1 0.65 A
16 0.93 B 27 0.79 C

4: Wailea Ike Drive & Kalai Waa Street
0 0.04 A 0 0.14 A 0 0.13 A 0 0.28 A 0 0.14 A 0 0.31 A

7.9 0.09 A 9.4 0.08 A 9.7 0.26 A 14.4 0.31 B 10.2 0.28 B 16.1 0.35 C
0 0.21 A 0 0.13 A 0 0.35 A 0 0.24 A 0 0.37 A 0 0.27 A

17.7 0.02 C 23.6 0.05 C 155.7 0.79 F 1013.7 2.76 F 236.6 0.98 F Err 3.93 F
9 0.04 A 12 0.21 B 10.9 0.17 B 31 0.7 D 11.3 0.19 B 41.5 0.79 E

WB LT
WB TH

WB TH
NB LT
NB RT

SB RT
Overall

EB TH/RT
WB LT

NB TH
NB RT
SB LT
SB TH

WB LT
WB TH
WB RT
NB LT

Overall

EB LT
EB TH/RT

SB LT
SB TH

SB TH/RT
SB RT

NB LT
NB TH

NB TH/RT
NB RT

SB TH
SB RT

WB LT/TH
WB LT/TH/RT

Overall

EB LT
EB LT/TH
EB TH/RT

EB TH/RT
WB LT/TH

To be constructed with Project only To be constructed with Project only

WB RT
NB LT
NB TH

NB TH/RT
NB RT
SB LT

Intersection

EB LT

AM PM

Existing 2008 Base Year 2018 without Project                            
No Mititative Measures Recommended

Future Year 2018 with Project                             
No Mititative Measures Recommended

AM PMAM PM
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Table D-2:  LOS Summary for Year 2018

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOSIntersection

AM PM

Existing 2008 Base Year 2018 without Project                            
No Mititative Measures Recommended

Future Year 2018 with Project                             
No Mititative Measures Recommended

AM PMAM PM

7: Wailea Alanui Drive & Wailea Ike Drive
14.9 0.76 B 17.8 0.68 B 32.8 0.91 C 35.1 0.86 D 24.3 0.81 C 32.6 0.73 C
7.3 0.08 A 11.9 0.09 B 10.9 0.17 B 17.6 0.18 B 15.2 0.15 B 25.5 0.2 C
17 0.34 B 16.1 0.59 B 52.4 0.7 D 42.5 0.87 D 20.2 0.35 C 27.1 0.64 C
0.1 0.11 A 0.6 0.36 A 0.3 0.21 A 1.3 0.53 A 2.8 0.14 A 6 0.43 A
26.3 0.57 C 27.3 0.68 C 54.2 0.71 D 44.6 0.81 D 39 0.76 D 46.4 0.82 D
10.7 0.23 B 6.3 0.15 A 28.6 0.39 C 10.6 0.22 B 9.6 0.26 A 6.9 0.18 A
12.4 0.63 B 10.8 0.64 B 28.8 0.84 C 21.8 0.85 C 18.2 0.63 B 20.9 0.71 C

8: Wailea Alanui Drive & Okolani Drive
7.2 - A 8 - A 8.2 - A 10.2 - B 8.2 - A 10.4 - B
6.1 - A 5.9 - A 7.8 - A 7.3 - A 7.9 - A 7.5 - A
8 - A 8.6 - A 10.3 - B 12.5 - B 10.4 - B 12.7 - B

6.2 - A 6.9 - A 6.8 - A 8 - A 6.8 - A 8.1 - A
8.3 - A 12 - B 11.4 - B 40.4 - E 12 - B 49.1 - E
6.9 - A 7.6 - A 7.5 - A 8.7 - A 7.5 - A 8.7 - A
5.1 - A 5.2 - A 5.2 - A 5.5 - A 5.2 - A 5.5 - A
7.4 - A 7.6 - A 8.3 - A 9.1 - A 8.4 - A 9.2 - A
6.1 - A 6.5 - A 6.8 - A 7.7 - A 6.8 - A 7.7 - A

9: South Kihei Road & Kilohana Drive
9.5 0.07 A 12.3 0.2 B 11.7 0.14 B 20.3 0.34 C 12 0.14 B 21.6 0.35 C
9.5 0.07 A 12.3 0.2 B 11.7 0.14 B 20.3 0.34 C 12 0.14 B 21.6 0.35 C
0 0.08 A 0 0.21 A 0 0.18 A 0 0.36 A 0 0.19 A 0 0.38 A

2.1 0.06 A 2.1 0.06 A 2.1 0.08 A 2.8 0.11 A 2.1 0.08 A 2.9 0.12 A
10: Wailea Alanui Drive & Grand Wailea

21.2 0.33 C 16.1 0.35 B 18.5 0.33 B 16.4 0.5 B 17.5 0.32 B 15.7 0.49 B
17.8 0.06 B 14.8 0.11 B 17.5 0.17 B 13.9 0.12 B 16.6 0.17 B 13.4 0.15 B
1.7 0.01 A 2.5 0.02 A 3.1 0.07 A 5.1 0.09 A 2.4 0.07 A 4.2 0.09 A
- - - - - - - - - - - - 2.6 0.2 A 5.9 0.55 A

1.8 0.09 A 3.1 0.31 A 3.3 0.19 A 6.9 0.54 A - - - - - -
1.7 0.03 A 2.5 0.04 A 3.9 0.33 A 6 0.26 A 3.2 0.33 A 5.2 0.28 A
- - - - - - - - - - - - 3.4 0.47 A 5.2 0.41 A

2.1 0.29 A 2.8 0.2 A 4.2 0.47 A 6.1 0.38 A - - - - - -
2.5 0.29 A 3.9 0.31 A 4.9 0.46 A 7.5 0.53 A 4.1 0.45 A 6.5 0.54 A

11: Wailea Alanui Drive & Kaukahi Street
- - - - - - 21.2 0.13 C 81.3 0.74 F 24.6 0.15 C 172.7 1.02 F
- - - - - - 16.2 0.08 C 24.8 0.17 C 17.7 0.09 C 31.9 0.22 D

11.9 0.09 B 17.7 0.31 C - - - - - - - - - - - -
- - - - - - 21.1 0.2 C 48.8 0.38 E 25.7 0.27 D 177.6 1 F

12.9 0.13 B 15.7 0.1 C - - - - - - - - - - - -
- - - - - - 15.8 0.17 C 26.2 0.11 D 22.2 0.33 C 33.1 0.15 D

8.7 0.03 A 10 0.01 A - - - - - - - - - - - -
0.2 0 A 0.2 0 A 0.2 0.01 A 0.3 0.01 A 0.2 0.01 A 0.3 0.01 A
0 0 A 0 0.02 A 0 0.02 A 0 0.03 A 0 0.03 A 0 0.06 A

7.4 0.02 A 7.9 0.02 A 7.8 0.02 A 8.9 0.04 A 7.9 0.02 A 9.2 0.04 A
0 0.13 A 0 0.13 A 0 0.28 A 0 0.29 A 0 0.31 A 0 0.35 A
0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 ASB RT

NB LT/TH
NB RT
SB LT
SB TH

WB LT
WB LT/TH
WB TH/RT

WB RT

Overall

EB LT
EB TH/RT

EB LT/TH/RT

NB TH/RT
SB LT
SB TH

SB TH/RT

EB LT/TH/RT
WB LT/TH/RT

NB LT
NB TH

WB RT
NB TH/RT
SB LT/TH

SB LT/TH
SB RT

WB LT

WB RT
NB LT
NB TH
NB RT

Overall

EB TH
EB RT

WB LT/TH

NB TH
NB RT
SB LT
SB TH

WB LT
WB RT
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Table D-3:  LOS Summary for Year 2022

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

1: Piilani Highway & Kilohana Drive
33.6 0.59 C 36.7 0.59 D 33.8 0.72 C 51.8 0.74 D 53 0.73 D 78 0.87 E 53.5 0.73 D 79.4 0.88 E
25.8 0.11 C 30.5 0.14 C 21 0.08 C 36.2 0.14 D 37.7 0.08 D 43.2 0.16 D 37.7 0.08 D 43.2 0.16 D
26.8 0.26 C 30.6 0.15 C - - - - - - - - - - - - - - - - - -

- - - - - - 21 0.07 C 35.5 0.04 D 37.7 0.07 D 42.3 0.05 D 37.7 0.07 D 42.3 0.05 D
- - - - - - 21.1 0.1 C 36 0.11 D 37.9 0.1 D 42.9 0.13 D 37.9 0.1 D 42.9 0.13 D

25.8 0.1 C 30.2 0.09 C 21.2 0.11 C 35.9 0.1 D 38 0.11 D 42.7 0.1 D 37.9 0.11 D 42.6 0.1 D
30.3 0.06 C 36.1 0.08 D 31.1 0.14 C 49.3 0.22 D 49.3 0.05 D 54.1 0.21 D 49.4 0.05 D 54.2 0.21 D

- - - - - - 10.2 0.47 B 29.1 0.9 C 13 0.54 B 41 0.99 D 13.1 0.54 B 41.2 0.99 D
6.1 0.28 A 27.1 0.88 C - - - - - - - - - - - - - - - - - -
- - - - - - 7 0 A 11.4 0.01 B 8 0 A 9.2 0.01 A 8.1 0 A 9.2 0.01 A

30.3 0.46 C 43.3 0.71 D 28.9 0.41 C 51.9 0.7 D 49.3 0.38 D 79.6 0.86 E 49.4 0.38 D 79.7 0.86 E
9.5 0.69 A 11.2 0.53 B 13.2 0.78 B 12.6 0.61 B 17.7 0.81 B 16.3 0.77 B 17.9 0.81 B 16.3 0.77 B
3.8 0.08 A 6.9 0.09 A 6.1 0.11 A 8.4 0.16 A 7.7 0.12 A 7.9 0.16 A 7.7 0.12 A 7.9 0.16 A
12.4 0.68 B 23.6 0.8 C 14.1 0.77 B 24.7 0.83 C 19.3 0.78 B 32.9 0.95 C 19.4 0.78 B 33.2 0.96 C

2: Piilani Highway & Okolani Drive
- - - - - - 22.4 0.63 C 41.1 0.81 D 38.5 0.76 D 51.2 0.84 D 38.5 0.76 D 51.2 0.84 D

23.9 0.18 C 141.7 0.95 F - - - - - - - - - - - - - - - - - -
- - - - - - 16 0.06 B 22.5 0.11 C 22.7 0.06 C 27.4 0.11 C 22.7 0.06 C 27.4 0.11 C
- - - - - - - - - - - - - - - - - - - - - - - -

17.8 0.26 C 27.7 0.26 D - - - - - - - - - - - - - - - - - -
- - - - - - 17 0.24 B 22.7 0.14 C 24.2 0.28 C 27.6 0.14 C 24.2 0.28 C 27.6 0.14 C
- - - - - - - - - - - - - - - - - - - - - - - -

9.1 0 A 8.3 0.01 A 31.9 0.33 C 37.5 0.42 D 41.8 0.34 D 49 0.52 D 41.8 0.34 D 49 0.52 D
0 0.13 A 0 0.43 A - - - - - - - - - - - - - - - - - -
- - - - - - 10.4 0.38 B 22.3 0.83 C 11.9 0.5 B 40.4 0.99 D 11.9 0.5 B 40.4 0.99 D
0 0.01 A 0 0.02 A - - - - - - - - - - - - - - - - - -

7.7 0.02 A 9.5 0.09 A 28 0.43 C 37.1 0.56 D 34.8 0.35 C 53.5 0.67 D 34.8 0.35 C 53.5 0.67 D
0 0.43 A 0 0.28 A - - - - - - - - - - - - - - - - - -
- - - - - - 21 0.9 C 16.4 0.7 B 20.4 0.9 C 24.8 0.89 C 20.4 0.9 C 24.8 0.89 C
0 0.04 A 0 0.02 A - - - - - - - - - - - - - - - - - -
3 0 A 11.9 0 B 18.4 0.73 B 22.2 0.86 C 19.5 0.86 B 34.5 0.97 C 19.5 0.86 B 34.5 0.97 C

3: Piilani Highway & Wailea Ike Drive
22.3 0.68 C 44.3 0.98 D 22.3 0.68 C 44.3 0.98 D

- - - - - - - - - - - -
17.4 0.18 B 11.2 0.16 B 17.4 0.18 B 11.2 0.16 B
22.9 0.02 C 46.9 0.05 D 22.9 0.02 C 46.9 0.05 D
24.8 0.34 C 48.2 0.62 D 24.8 0.34 C 48.2 0.62 D
23.6 0.13 C 43.7 0.44 D 23.6 0.13 C 43.7 0.44 D
28.6 0.16 C 47.3 0.15 D 28.6 0.16 C 47.3 0.15 D
26.4 0.27 C 46 0.38 D 26.4 0.27 C 46 0.38 D
25.2 0 C 43.8 0 D 25.2 0 C 43.8 0 D
25.7 0.38 C 50 0.73 D 25.7 0.38 C 50 0.73 D
22.7 0.22 C 42.2 0.5 D 22.7 0.22 C 42.2 0.5 D
18.1 0.98 B 2.5 0.69 A 18.1 0.98 B 2.5 0.69 A
20.6 0.98 C 31.9 0.84 C 20.6 0.98 C 31.9 0.84 C

4: Wailea Ike Drive & Kalai Waa Street
0 0.04 A 0 0.14 A 0 0.14 A 0 0.3 A 0 0.16 A 0 0.33 A 0 0.16 A 0 0.33 A

7.9 0.09 A 9.4 0.08 A 10 0.27 A 15.5 0.34 C 10.6 0.3 B 18 0.4 C 10.6 0.3 B 18 0.4 C
0 0.21 A 0 0.13 A 0 0.37 A 0 0.25 A 0 0.4 A 0 0.3 A 0 0.4 A 0 0.3 A

17.7 0.02 C 23.6 0.05 C 208.1 0.92 F Err 3.44 F 354.2 1.22 F Err 5.4 F 354.2 1.22 F Err 5.4 F
9 0.04 A 12 0.21 B 11.3 0.18 B 36.6 0.75 E 11.8 0.2 B 55.1 0.87 F 11.8 0.2 B 55.1 0.87 FNB RT

EB TH/RT
WB LT
WB TH
NB LT

SB LT
SB TH
SB RT

Overall

WB RT
NB LT
NB TH
NB RT

EB TH
EB TH/RT

WB LT
WB TH

SB TH/RT
SB RT

Overall

EB LT

NB TH/RT
NB RT
SB LT
SB TH

WB LT/TH/RT
WB RT
NB LT
NB TH

EB LT/TH
EB TH/RT

EB RT
WB LT/TH

SB TH
SB RT

Overall

EB LT

NB TH
NB TH/RT

NB RT
SB LT

EB TH/RT
WB LT/TH

WB RT
NB LT

WB LT
WB TH

Intersection

EB LT

AM PMAM PMAM PM

Existing 2008

To be constructed with Project only To be constructed with Project only

Future Year 2022 with Project                             
with Mititative Measures 

Future Year 2022 with Project                             
without Mititative Measures 

Base Year 2022 without Project                            
No Mititative Measures Recommended

AM PM
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Table D-3:  LOS Summary for Year 2022

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOS

HCM
Delay v/c Ratio LOSIntersection

AM PMAM PMAM PM

Existing 2008 Future Year 2022 with Project                             
with Mititative Measures 

Future Year 2022 with Project                             
without Mititative Measures 

Base Year 2022 without Project                            
No Mititative Measures Recommended

AM PM

7: Wailea Alanui Drive & Wailea Ike Drive
14.9 0.76 B 17.8 0.68 B 48.2 0.99 D 41.4 0.91 D 27.2 0.87 C 34.9 0.79 C 27.2 0.87 C 34.9 0.79 C
7.3 0.08 A 11.9 0.09 B 11.3 0.17 B 17.6 0.18 B 15 0.15 B 25.3 0.2 C 15 0.15 B 25.3 0.2 C
17 0.34 B 16.1 0.59 B 54.1 0.73 D 52.7 0.92 D 21.5 0.39 C 29.3 0.69 C 21.5 0.39 C 29.3 0.69 C
0.1 0.11 A 0.6 0.36 A 0.4 0.24 A 1.5 0.57 A 2.9 0.17 A 6.4 0.48 A 2.9 0.17 A 6.4 0.48 A
26.3 0.57 C 27.3 0.68 C 54.5 0.71 D 53.6 0.86 D 41.8 0.78 D 48.7 0.84 D 41.8 0.78 D 48.7 0.84 D
10.7 0.23 B 6.3 0.15 A 28.7 0.41 C 11.8 0.24 B 10.2 0.28 B 7.2 0.2 A 10.2 0.28 B 7.2 0.2 A
12.4 0.63 B 10.8 0.64 B 34.9 0.9 C 25.8 0.9 C 19.7 0.68 B 22.1 0.76 C 19.7 0.68 B 22.1 0.76 C

8: Wailea Alanui Drive & Okolani Drive
7.2 - A 8 - A 8.2 - A 10.5 - B 8.3 - A 10.7 - B 8.3 - A 10.7 - B
6.1 - A 5.9 - A 8.1 - A 7.5 - A 8.2 - A 7.8 - A 8.2 - A 7.8 - A
8 - A 8.6 - A 10.4 - B 12.9 - B 10.6 - B 13.1 - B 10.6 - B 13.1 - B

6.2 - A 6.9 - A 6.8 - A 8.1 - A 6.9 - A 26.2 - D 9.4 - A 26.2 - D
8.3 - A 12 - B 12 - B 50.6 - F 12.7 - B 62 - F 12.7 - B 62 - F
6.9 - A 7.6 - A 7.5 - A 8.8 - A 7.5 - A 8.9 - A 7.5 - A 8.9 - A
5.1 - A 5.2 - A 5.2 - A 5.5 - A 5.2 - A 5.5 - A 5.2 - A 5.5 - A
7.4 - A 7.6 - A 8.4 - A 9.2 - A 8.4 - A 9.3 - A 8.4 - A 9.3 - A
6.1 - A 6.5 - A 6.8 - A 7.8 - A 6.8 - A 7.9 - A 6.8 - A 7.9 - A

9: South Kihei Road & Kilohana Drive
9.5 0.07 A 12.3 0.2 B 12 0.14 B 21.6 0.35 C 12.3 0.15 B 20.8 0.48 C 12.3 0.15 B 20.8 0.48 C
9.5 0.07 A 12.3 0.2 B 12 0.14 B 21.6 0.35 C 12.3 0.15 B 20.8 0.48 C 12.3 0.15 B 20.8 0.48 C
0 0.08 A 0 0.21 A 0 0.19 A 0 0.38 A 0 0.2 A 0 0.4 A 0 0.2 A 0 0.4 A

2.1 0.06 A 2.1 0.06 A 2.2 0.09 A 2.9 0.12 A 2.2 0.09 A 2.9 0.12 A 2.2 0.09 A 2.9 0.12 A
10: Wailea Alanui Drive & Grand Wailea

21.2 0.33 C 16.1 0.35 B 18.8 0.33 B 17 0.51 B 17.9 0.32 B 16 0.5 B 17.9 0.32 B 16 0.5 B
17.8 0.06 B 14.8 0.11 B 17.9 0.17 B 14.4 0.16 B 17 0.17 B 13.8 0.18 B 17 0.17 B 13.8 0.18 B
1.7 0.01 A 2.5 0.02 A 3.1 0.08 A 5.1 0.1 A 2.5 0.08 A 4.3 0.11 A 2.5 0.08 A 4.3 0.11 A
- - - - - - - - - - - - 2.6 0.23 A 6.4 0.6 A 2.6 0.23 A 6.4 0.6 A

1.8 0.09 A 3.1 0.31 A 3.3 0.21 A 7.2 0.58 A - - - - - - - - - - - -
1.7 0.03 A 2.5 0.04 A 4 0.35 A 6.3 0.29 A 3.3 0.35 A 5.7 0.33 A 3.3 0.35 A 5.7 0.33 A
- - - - - - - - - - - - 3.5 0.52 A 5.4 0.46 A 3.5 0.52 A 5.4 0.46 A

2.1 0.29 A 2.8 0.2 A 4.4 0.51 A 6.2 0.43 A - - - - - - - - - - - -
2.5 0.29 A 3.9 0.31 A 5 0.49 A 7.7 0.56 A 4.1 0.5 A 6.8 0.58 A 4.1 0.5 A 6.8 0.58 A

11: Wailea Alanui Drive & Kaukahi Street
- - - - - - 26.7 0.16 D 154.4 0.97 F 34.7 0.21 D 367.9 1.46 F 16.5 0.15 B 21.5 0.5 C
- - - - - - 18.7 0.09 C 30.7 0.21 D 21.8 0.11 C 43.2 0.29 E 16.1 0.08 B 18.6 0.11 B

11.9 0.09 B 17.7 0.31 C - - - - - - - - - - - - - - - - - -
- - - - - - 27.4 0.27 D 75.1 0.5 F 49.8 0.56 E 389 1.47 F 18.4 0.44 B 21.1 0.45 C

12.9 0.13 B 15.7 0.1 C - - - - - - - - - - - - - - - - - -
- - - - - - 18.3 0.21 C 32 0.14 D 21.4 0.24 C 43.7 0.19 E 16.4 0.14 B 18.4 0.06 B

8.7 0.03 A 10 0.01 A - - - - - - - - - - - - - - - - - -
0.2 0 A 0.2 0 A 0.2 0.01 A 0.3 0.01 A 0.2 0.01 A 0.3 0.01 A 5.4 0.36 A 9.1 0.72 A
0 0 A 0 0.02 A 0 0.02 A 0 0.04 A 0 0.03 A 0 0.06 A 4.2 0.03 A 4 0.08 A

7.4 0.02 A 7.9 0.02 A 7.9 0.02 A 9.2 0.04 A 8.1 0.02 A 9.6 0.05 A 4.2 0.04 A 4.4 0.14 A
0 0.13 A 0 0.13 A 0 0.33 A 0 0.33 A 0 0.38 A 0 0.4 A 7.2 0.6 A 6.8 0.6 A
0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A 0 0.09 A 0 0.04 A 4.4 0.1 A 3.9 0.04 A
- - - - - - - - - - - - - - - - - - 7.9 0.57 A 9.2 0.68 A

WB RT

SB RT

NB LT/TH
NB RT
SB LT
SB TH

EB LT/TH/RT
WB LT

WB LT/TH
WB TH/RT

SB TH/RT
Overall

EB LT
EB TH/RT

NB TH
NB TH/RT

SB LT
SB TH

SB LT/TH

EB LT/TH/RT
WB LT/TH/RT

NB LT

SB RT

WB LT
WB RT

NB TH/RT

NB LT
NB TH
NB RT

SB LT/TH

EB TH
EB RT

WB LT/TH
WB RT

NB RT
SB LT
SB TH

Overall

WB LT
WB RT
NB TH

Overall

SIGNALIZE INTERSECTION
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 Honua’ula-Wailea Resort-Makena Resort Development Traffic Study 

Parsons  10/2/06 

Brinckerhoff 

Resort Residential Trip Generation Rate Development 
 

Background 
At the request of the State of Hawaii Department of Transportation (HDOT), data were 
collected to determine if the resort residential trip generation rates documented in the 
Institute of Transportation Engineers publication entitled, Trip Generation, 7th Edition, were 
appropriate for the Wailea-Makena area on Maui. 

Three major developers within the Wailea-Makena area agreed to participate in this effort 
and directed their traffic consultants to develop a methodology to collected trip data and use 
these data to determine alternative resort residential trip generation rates.  The three traffic 
consultants involved were Austin-Tsutsumi and Associates, Parsons Brinckerhoff, and 
Phillip Rowell Associates. 

This write-up summarizes the methodology used to develop alternative resort residential trip 
generation rates based on observation of existing resort residential development located in 
Wailea Resort. 

 

Methodology 
In developing a methodology to research resort residential trip generation rates for the 
Wailea-Makena area, it was decided to collect data separately for single-family and for multi-
family resort residential development.  All developments used for data collection were 
located in the Wailea Resort area. 

Effort was made to determine which multi-family resort residential developments allow units 
to be rented out as opposed to units that only allow owners and selected guests to occupy 
the units.  Effort was also made through discussions with the Wailea Homeowners 
Association and Wailea Resort to determine which resort residential developments were 
primarily absentee owner units that are occupied only a few months out of the year and 
resident owner units that area occupied all year long.   

Based on these criteria, 24-hour traffic data were collected at the accesses to resort 
residential between July 7, 2006 and July 17, 2006.  Using the categories of resort 
residential identified in the previous paragraph, data were collected at the developments 
summarized in Table 1. 

 



 Honua’ula-Wailea Resort-Makena Resort Development Traffic Study 

Parsons  10/2/06 

Brinckerhoff 

Table 1 
Resort Residential Development Data Collection Sites 

 

Development Name Residents/ Long-
Term Rental 

Short-Term Rental Total Units 

Single-Family    

Pualani Estates 92 0 92 

Wailea Golf Vistas 48 0 48 

Wailea Highlands 23 0 23 

Wailea Golf Estates 61 0 61 

Wailea Kialoa 102 0 102 

Multi-Family    

Palms I 19 139 150 

Palms II 120 0 120 

Grand Champions 73 128 201 

Wailea Elua 73 79 152 

Fairway Villas 118 0 118 

Note:  Fairway Villas data were available because of technical difficulties and the sale of Makena Resort. 

 

All of the multi-family developments were used to calculate trip generation rates for resort 
multi-family development.  This probably makes this rate conservatively high, since it 
contains both developments that allow short-term rentals and those that do not. 

For the single-family developments, only Wailea Golf Estates and Pualani Estates were 
used to calculate trip generation rates.  There were units in Wailea Golf Vistas and Wailea 
Highlands that were still under construction and it was judged that construction traffic would 
create an atypical trip generation rate.  Wailea Kialoa was not used because it was 
determined through discussions with Wailea Resort and the Wailea Homeowners 
Association that Wailea Kialoa contained mostly residents that live in Wailea year round.  
This is not the typical resort residential situation in which owners usually occupy the unit 
only part time. 

The resulting trip generation rates for resort single-family and resort multi-family are shown 
in Table 2. 

 



 Honua’ula-Wailea Resort-Makena Resort Development Traffic Study 
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Brinckerhoff 

Table 2 
Resort Residential Trip Generation Rates 

 

 Parcel AM Peak Hour  PM Peak Hour 
 Rate Enter/Exit % Rate Enter/Exit % 
Resort Single-Family Residential 0.46 58/42 0.46 50/50 
Resort Multi-Family Residential 0.22 40/60 0.34 49/51 

     Note: Rates are vehicle trips per hour per dwelling unit.  
               Single Family rates based on average of Wailea Golf Estates and Pualani Estates. 
 Multi-Family rates based on average of Wailea Grand Champions, Palms I, Palms II, and Wailea Elua 
 

 

Table 3 compares the calculated resort residential rates with the ITE published rates.  As 
shown, the calculated resort residential rates for the single-family resort residential are 
about twice as high as the ITE published rates, and the calculated resort residential rates for 
the multi-family resort residential are slightly higher for than those published by ITE. 

 

Table 3 
Comparison of Calculate and ITE Published Resort Residential  

Trip Generation Rates 
 

Rate Source AM Peak Hour  PM Peak Hour 
 Rate Enter/Exit % Rate Enter/Exit %
Calculated Single-Family Residential 0.46 58/42 0.46 50/50 
Calculated Multi-Family Residential 0.22 40/60 0.34 49/51 
ITE Published Recreational Homes (260) 0.16 67/33 0.26 41/59 

     Note: Rates are vehicle trips per hour per dwelling unit.  
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TRANSPORTATION MANAGEMENT PLAN 

FOR 

CONSTRUCTION OPERATIONS OF 

HONUAULA PROJECT DISTRICT, PIILANI HIGHWAY WIDENING 
PROJECT AND KAONOULU AFFORDABLE HOUSING PROECT 

Kihei, Maui, Hawaii 

 
 
I. INTRODUCTION 

This Transportation Management Plan (TMP) proposes transportation 

management strategies to reduce construction related traffic for the construction 

operations of Honuaula (formally known as Wailea 670), Piilani Highway Widening 

Project and the Kaonoulu Affordable Housing Project in the Kihei-Wailea region of Maui.  

Figure 1 shows the locations of all three projects. 

A. Goals & Objectives 

Zoning Condition No. 28 of the Honuaula project which requires a TMP is 

as follows: 

“That, prior to commencement of any construction activity, Honuaula 
Partners, LLC, its successors and permitted assigns, shall develop 
and submit a Transportation Management Plan (TMP), to be reviewed 
and approved by the State Department of Transportation, the County 
Department of Public Works, and the County Department of 
Transportation.  The purpose of the TMP shall be to reduce traffic 
generated by construction activity related to the Kaonoulu Light 
Industrial Subdivision and Kihei-Makena Project District 9, including  
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traffic generated by the improvements to Piilani Highway between 
Kilohana Drive and Wailea Ike Drive.  The TMP shall provide for 
programs such as park and ride, shuttles, and/or restrictions on 
worker access to ongoing construction activity during peak hour 
traffic. Upon approval, project contractors shall implement the TMP 
during construction activities.  Honuaula Partners, LLC, its successors 
and permitted assigns, shall submit an annual report to the State 
Department of Transportation, the County Department of Public 
Works the County Department of Transportation and the Maui County 
Council to document the success of the TMP in meeting its 
benchmarks of reducing traffic during project construction.” 

Compliance with Zoning Condition No. 28 will be achieved through 

implementation of transportation, parking, and construction management policies 

and practices geared towards consolidating and reducing the peak hour vehicle 

trips generated by construction activity.  Implementation of this TMP is intended 

to reduce the impact on peak hour travel times in and around the subject project 

areas. This management plan will utilize the following goals and objectives in 

achieving the desired mitigation: 

• Develop programs and initiatives for reducing peak hour trips generated 

by construction activity to achieve a benchmark of approximately 15 

percent overall construction traffic reduction during the peak hours of 

traffic.  At the height of construction, this equates to approximately 50 

construction vehicles. 

• Monitor and evaluate the effectiveness of this TMP. 

• Coordinate construction activities with adjoining land owners. 

The draft TMP for Construction operations was submitted to the State 

Department of Transportation (SDOT), the County Department of Public Works 

(DPW), and the County Department of Transportation (MDOT) on August 28, 

2009.  Comments letters from the agencies were received dated September 30, 

2009 (SDOT), October 2, 2009 (DPW), and September 3, 2009 (MDOT).  These 

comment letters and the response letters to the reviewing agencies are included 

in the Appendix. 
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B.  Regional Location and Access 

  Roadway System 

The following are brief descriptions of the existing roadway network in the 

vicinity of the Projects: 

Piilani Highway - is generally a four-lane, undivided, north/south State arterial 

highway providing access to Kihei and Wailea from areas north of Kihei. Piilani 

Highway narrows to a two-lane highway at its intersection with Kilohana 

Drive/Mapu Place until its terminus at Wailea Ike Drive. Piilani Highway begins at 

its intersection with South/North Kihei Road and ends at its intersection with 

Wailea Ike Drive, with provisions to extend the highway further south. Left-turn 

storage lanes are generally provided at major intersections on Piilani Highway. 

The posted speed limit on Piilani Highway is generally 40 miles per hour (mph). 

The speed limit on Piilani Highway is 45 mph in the northbound direction from 

Wailea Ike Drive to Kilohana Drive; the southbound speed limit on this segment 

decreases from 45 mph to 25 mph as it approaches Wailea Ike Drive. 

Kilohana Drive - is a two-lane, undivided, east/west roadway that connects South 

Kihei Road with Piilani Highway.  Kilohana Drive intersects Piilani Highway 

across Mapu Place, which provides the north access to Maui Meadows 

residential subdivision.  The posted speed limit on Kilohana Drive is 25 mph. 

Mapu Place – is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway, across Kilohana Drive, to Maui Meadows 

residential subdivision. The posted speed limit on Mapu Place is 25 mph. 

Okolani Drive - is a four-lane, divided, east/west roadway between South Kihei 

Road and Wailea Alanui Drive. Okolani Drive narrows to a two-lane undivided 

roadway east of Wailea Alanui Drive to its intersection with Piilani Highway 

directly across of Mikioi Place.  The posted speed limit on Okolani Drive is 30 

mph. 

Mikioi Place – is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway, across Okolani Drive, to Maui Meadows 

residential subdivision.  The posted speed limit on Mikioi Place is 25 mph.  
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Wailea Ike Drive is a four-lane, divided north-south roadway that is striped as a 

two-lane roadway just before its connection to Piilani Highway.  Wailea Ike Drive 

is the main access and entry point to the Wailea Resort and connects Piilani 

Highway with Wailea Alanui Drive.  It is a divided roadway with a relatively steep 

grade and a posted speed limit of 30 mph.  

 Figure 1 shows the roadway system in the vicinity of the Projects. 

C.  Approach & Methodology 

1.  Approach to TMP Formulation 

The approach and methodology for developing this TMP is based 

upon the following tasks and steps for each of the three projects 

referenced above: 

• Determine Construction Labor Transportation Requirements 

An analysis of the types of projects anticipated, their 

individual needs and requirements relative to the labor, 

supervisory personnel, equipment, deliveries were evaluated.  The 

summary of workers by project and type are summarized in 

section II.B. 

Included within this portion of the analysis are 

consideration of the time frames during which construction is 

permitted on state highways, limitations on noise generating 

activities and limitations on the number of dwelling units that can 

be constructed during a calendar year as imposed by zoning 

conditions. 

• Develop Programs for Reducing and Consolidating Trips During 

the Peak Hours 

Programs, policies and actions that will positively address 

and mitigate the impact on peak hour travel are provided.  Turning 

movement count data indicate that the weekday AM peak hour of 

traffic occurs between 7:00 a.m. and 8:00 a.m. and the weekday 

PM peak hour of traffic occurs between 4:00 p.m. and 5:00 p.m.  
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• Implementation, Monitoring, and Evaluation 

Employ a Transportation Coordinator (TC) to monitor the 

TMP program approach, implement modifications to the program 

as the Projects evolve and construction needs change and 

provide a source of contact for the public. 

2.  Construction Trip Data 
 The three projects subject to this TMP each have distinct needs in 

terms of the type of work, number of workers, type of equipment needed, 

in addition to differentials on the type and quantity of materials needed to 

complete the work in a timely manner.  Therefore, in compliance with 

Zoning Condition No. 28, it is projected that approximately 15 percent of 

the overall construction related trips generated by each project will be 

reduced during the AM peak hour (7:00 a.m. to 8:00 a.m.) and PM peak 

hour (4:00 p.m. to 5:00 p.m.) of traffic. 

II. PROJECT OVERVIEWS 

A.   Project Descriptions 

The following describes the various construction projects addressed in 

Zoning Condition No. 28: 

1.  Piilani Highway Widening Project 

Currently, Piilani Highway is generally a four-lane, undivided, 

north/south State arterial highway providing access to Kihei and Wailea 

from areas north of Kihei.  Piilani Highway narrows to a two-lane highway 

north of its intersection with Kilohana Drive/Mapu Place until its terminus 

at Wailea Ike Drive.  The Piilani Highway corridor will be widened and 

improved consistent with the following requirements: 

• Prior to commencement of any construction on the Honuaula 

Project site, upgrade Piilani Highway from Kilohana Drive to 

Wailea Ike Drive, to four lanes of traffic. 

• Prior to occupancy of the first unit in Honuaula, modify the 

Piilani Highway/Kilohana Drive/Mapu Place intersection to 



 

 -7-

provide an exclusive left-turn lane, and the southbound Piilani 

Highway approach to provide an exclusive right-turn lane into 

Mapu Place. 

• Prior to occupancy of the first unit in Honuaula, signalize 

Piilani Highway/Okolani Drive/Mikioi Place intersection and 

provide an exclusive left-turn lane on Okolani Drive.   

• Prior to occupancy of the first unit in Honuaula, modify the 

Piilani Highway/Wailea Ike Drive intersection to provide a 

signalized intersection, a free right-turn lane from Piilani 

Highway to Wailea Ike Drive and a second right-turn lane from 

Wailea Ike Drive to northbound Piilani Highway. 

Figure 2 shows the intersections and roadway segments affected 

by the Piilani Highway Widening Project. 

2.  Kaonoulu Affordable Housing Project 

The Kaonoulu Affordable Housing Project site is located on a 13 

acre parcel located within the light industrial project with frontage on the 

proposed Kihei/Upcountry highway. The Kaonoulu Affordable Housing 

Project will construct 125 affordable rental and 125 owner occupied 

affordable housing units in a series of three story structures along with 

parking and a 2 acre park for the residents on the east side of Piilani 

Highway with access off of its intersection with Kaonoulu Street. 

Figure 3 shows the conceptual site plan for the Kaonoulu 

Affordable Housing Project. 
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3. Honuaula Project 

The original plan for the Honuaula Project included more than 

2,000 new single-family and multi-family residential units, two 18-hole golf 

courses and a commercial district.  The Honuaula Project has since been 

scaled down and modified.  The Honuaula Project currently proposes 

1,150 new single-family and multi-family residential units of which, 450 

will be affordable, an 18-hole private homeowner golf course and 100,000 

square feet of commercial and office space.  The following are the 

development phases for the Honuaula Project: 

Honuaula Project Phase I (Year 2016) 

By Year 2016, The Honuaula Project proposes to construct 

26,000 square feet of Office Space, 74,000 square feet of 

Commercial space, and 400 residential units, with 75 units being 

affordable.  With Phase I of the Project, the east leg of the Piilani 

Highway/Wailea Ike Drive intersection will be constructed and 

Kaukahi Street will be extended into the Project. 

Honuaula Project Phase II (Year 2018) 

By Year 2018, The Honuaula Project proposes to construct 

an additional 400 residential units, with half being affordable.  With 

Phase II of the Project, Piilani Highway will be extended, forming 

the south leg of the Piilani Highway/Wailea Ike Drive intersection 

and extending to the Kaukahi Street extension. 

Honuaula Project Phase III (Year 2022) 

By Year 2022, the Honuaula Project proposes to construct 

the final 350 residential units, with 175 being affordable. 

Figure 4 shows the conceptual site plan for the Honuaula Project.  
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B. Construction Traffic 

1.  State of Hawaii and County of Maui Construction Regulations 

In accordance with Honuaula’s zoning conditions, State 

Department of Health (DOH) and State Department of Transportation 

(SDOT) regulations, there are limitations to permitted construction work 

time frames, noise generating activities and number of dwelling units that 

can be constructed during a calendar year. 

In compliance with DOH regulations, construction can only be 

performed between 7:00 a.m. and 6:00 p.m., Monday through Friday, and 

9:00 a.m. and 6:00 p.m. on Saturdays.  The use of certain demolition and 

construction equipment (such as pile drivers, hydraulic hammers, 

jackhammers, etc.) shall be limited to 9:00 a.m. to 5:30 p.m., Monday 

through Friday.  In compliance with SDOT regulations, unless permitted 

by the District Engineer, work on State roadways can only be performed 

between 8:30 a.m. and 3:30 p.m., Monday through Friday.  In accordance 

with the zoning conditions, the 250 Kaonoulu Affordable Housing Project 

units must be completed prior to any market rate units for Honua’ula.  

Honua’ula will also be limited to construct no more than 100 market rate 

units per year, with no limitations on the number of affordable housing 

units constructed each year based on Chapter 19.90A Section 020 of 

Maui County’s Zoning Code.  Additionally, limiting the number of market 

rate units per year will control the number of construction workers and 

deliveries required during construction; hence a limit on construction 

traffic 

  2.  Projected Construction Labor  

At the height of construction, it has been estimated that there will 

be approximately 330 construction vehicles and deliveries during the 

peak hours of traffic.  A 15 percent reduction results in approximately 50 

construction vehicles during the peak hours of traffic.  The following is a 

breakdown of estimated construction vehicles per project. 
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Piilani Highway Widening Project 

The Piilani Highway Widening Project is required to be completed 

prior to any construction, with the exception of grading within the 

Honuaula Project.  Construction of the Piilani Highway Widening Project 

is estimated to generate approximately 55 workers to the construction 

site, 20 percent of which will be supervisory personnel with an average of 

6 truck deliveries per day.   

Kaonoulu Affordable Housing Project 

The Kaonoulu Affordable Housing Project is estimated to generate 

approximately 100 workers to the construction site, 20 percent of which 

will be supervisory personnel, with an average of 6 truck deliveries per 

day.   

Honuaula Project 

The main infrastructure and site development of the Honuaula 

Project is projected to be completed within four years.  Based on this 

projection, the project is estimated to generate 90 workers to the 

construction site, 20 percent of which will be supervisory personnel and 

an average of 10 truck deliveries per day.   

Residential building construction is estimated to generate 111 

workers to the construction site, 20 percent of which will be supervisory 

personnel with an average of 10 truck deliveries per day.   
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III. PEAK HOUR TRANSPORTATION MANAGEMENT INITIATIVES AND PROGRAMS 

A. Reduction of Construction Worker Traffic During Peak Hours of Traffic 

Much of the construction related traffic will be a result of individual 

construction and trades workers arriving and leaving the construction site.  The 

following are the proposed TMP strategies to reduce construction worker related 

traffic during the peak hours of traffic. 

1.  Transportation Coordinator 

The Transportation Coordinator (TC) will be responsible for 

overseeing, administering and reporting progress of this TMP.  The 

following are duties that are recommended to be carried out by the TC:  

• Works with project managers, construction managers, and 

construction workers on-site to participate in the TMP. 

• Enforce scheduling for arrival and departure of construction 

workers to occur during off-peak hours of traffic. 

• Monitor the use of ridesharing/carpooling/vanpooling and 

provide incentives to construction workers who participate in 

ridesharing programs. 

• Monitor surrounding residential areas to ensure construction 

workers are not parking in these areas utilizing the following 

strategies: 

• Busing of employees to the project area.  Requiring 

within the project contract the provision of vanpooling 

for employees from off site construction facilities and 

monitoring of activitiy, 

• Establishment of parking areas within the Honuaula 

project area for both workers and delivery vehicles, 

• Active policing of worker parking and patrolling of off- 

site residential areas to ensure construction parking is 

not taking place outside the construction area, 
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• Notify the residents to report construction workers 

parking in the neighborhood by calling the “hotline”. 

• Require construction supervisors to enforce parking violations 

and monitor parking lot. 

• Encourage individual construction companies to utilize park-

and-ride lots or have their employees meet at their own 

baseyard for carpooling or vanpooling. 

• Schedule and arrange truck deliveries during off-peak hours of 

the day and coordinate truck deliveries within the projects. 

• Notify motorists of lane or road closures to give them time to 

plan alternative routes to avoid possible roadway congestion. 

• Publicize construction schedules, roadway use, alternative 

routes, and alternative modes of transportation via a website 

or written notices. 

• Establish a “hotline” for inquiries, construction activities, and 

complaints.   

• Conduct regular informational meetings with the surrounding 

communities to provide construction schedule information. 

• Keep records of the number of construction workers on-site as 

well as the number of vehicles accessing the site during the 

peak hours of traffic to measure the effectiveness of the TMP. 

2.  Schedule Off-Peak Arrivals/Departures 

Typical work days are recommended to be scheduled so workers 

avoid travelling during peak hours of the day.  Recommended work 

schedules would be from 6:30 am (prior to the AM peak hour of traffic) 

and end at 3:30 pm (prior to the PM peak hour of traffic).  The TC will 

enforce the peak hour scheduling restrictions so that construction 

personnel can cycle on and off the construction site during off-peak hours 

so that vehicles do not impact the majority of traffic during the AM and PM 

peak hours of the day.   
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3. Ridesharing/Carpooling/Vanpooling Programs 

Ridesharing, carpooling and vanpooling will be encouraged 

through various measures and incentives.  The Project Manager and TC 

are recommended to provide incentives to construction workers who 

utilize these ridesharing programs, such as reimbursements for the costs 

of the ridesharing programs.  For those who wish to carpool utilizing their 

personal cars, preferential parking in the designated employee parking lot 

will be provided as further described below.   

4. Guaranteed Ride Home Initiative 

To ensure that rideshare users are not restricted without a 

personal vehicle on-site, a Guaranteed Ride Home (GRH) program will 

accommodate their needs.  This program offers a guaranteed free ride for 

a person who does not drive to work and who needs a ride for an 

emergency, unexpected situation, personal sickness, sickness of a family 

member, or if workers must stay late to work unscheduled overtime.  This 

would guarantee the ride from a fellow coworker, paid taxi, rental car or 

shuttle service.  The GRH program offers peace of mind for workers who 

worry about getting to a destination if unexpected events or emergencies 

occur.   

5. Employee Parking 

A parking lot will be designated for construction worker parking.  

The parking facility will be managed and regulated so as to promote 

ridesharing as follows:  

• Limit the number of employee parking spaces on-site.  

• All vehicles will be given parking passes to regulate vehicles 

permitted to park in the parking lot. 
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• The TC will monitor surrounding residential areas to ensure 

workers are not parking off-site and are using parking provided 

by project.  To monitor surrounding residential areas, the TC 

should utilize the following strategies: 

• Busing of employees to the project area.  Requiring 

within the project contract the provision of vanpooling 

for employees from off site construction facilities and 

monitoring of activitiy, 

• Establishment of parking areas within the Honuaula 

project area for both workers and delivery vehicles, 

• Active policing of worker parking and patrolling of off- 

site residential areas to ensure construction parking is 

not taking place outside the construction area, 

• Notify the residents to report construction workers 

parking in the neighborhood by calling the “hotline”. 

• TC will inform the construction supervisors to deal with 

construction workers who violate the parking regulations.  

6. Implement Park-and-Ride Facility 

To facilitate ease of ridesharing/carpooling/vanpooling, a park-

and-ride staging area can be a way for construction workers to meet at a 

central location to transport to the construction site.  A park-and-ride 

facility would need to be located outside of the construction work zone.  

Currently, there is an existing park-and-ride facility in Kahului along 

Puunene Avenue near Kuihelani Highway and another facility in the 

Maalaea area along North Kihei Road near Honoapiilani Highway.  

Construction workers will be able to park their personal vehicles at the 

park-and-ride lot and either carpool, vanpool or use a shuttle to enter the 

project site.  New park-and-ride facility locations should be determined in 

conjunction with other construction projects in the Kihei-Makena region 

and based on availability of open areas for lease and development of the 

facility.   
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B. Reductions of Construction Traffic Delays and Delivery Trucks 

A small contribution of construction related traffic will be caused by 

construction improvements along Piilani Highway and delivery trucks arriving and 

leaving the construction site during peak hours of traffic.  The following are the 

proposed TMP strategies to reduce traffic congestion as a result of the traffic 

delays and delivery trucks during the peak hours. 

1. Consolidate Deliveries 

Whenever possible, construction materials, fuel, supplies and 

equipment should be consolidated and delivered to the site during off-

peak hours of the day.  To the extent feasible, deliveries will be scheduled 

so that vehicle trips to and from the construction site do not disrupt or 

coincide with the AM peak hour (7:00 a.m. to 8:00 a.m.) and PM peak 

hours (4:00 p.m. to 5:00 p.m.).  Deliveries that are required to be made 

during peak hours of the day will be arranged and monitored by the TC, 

so proper coordination, planning and regulation of truck flows can be 

made prior to the delivery. 

2. Reduce Traffic Delays and Reduction in Flow 

Unless absolutely necessary and for public safety reasons, lane or 

road closures will occur during off-peak hours in conjunction with SDOT 

regulations.  Providing lane or road closures during off-peak hours will 

result in less congestion during peak hours and a reduction in the number 

of vehicles affected by detours.  If lane or road closures do occur, the TC 

will notify motorists and provide alternate routes to avoid congested 

roadways.  Lane or road closures will be specific to the area of work to 

reduce the number of roadways affected by the closure.  The contractor 

will follow SDOT and County regulations when utilizing their roadway 

facilities.  Additionally, the contractor will notify the appropriate agencies 

and the public at least five days prior to lane closures. 



 

 -19-

3.  Public Information and Outreach Program 

To implement a public information and outreach program, the 

following are duties of the TC: 

• Coordinate delivery schedules and roadway construction 

schedules with other projects in the area. 

• Coordinate with unions, construction companies, developer 

and owner of properties affected by the TMP or construction 

operations, to establish a set of agreed upon TMP initiatives. 

• Notify motorists of lane or road closures to give them time to 

plan different routes to avoid congested roadway.   

• Publicize construction schedules, roadway use, alternative 

routes, and alternative modes of transportation via a website 

or written notices. 

• Establish a “hotline” for inquiries, construction activities, and 

complaints.  The TC will investigate and respond by taking 

appropriate action on the valid complaints received. 

• Conduct regular information meetings with the surrounding 

communities to provide construction schedule information. 

Information of the various construction activities will allow the 

public to utilize alternative routes or adjust their schedules to reach their 

destination in a timely fashion and limit the impact to the surrounding 

roadways.   
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IV. PROJECT SPECIFIC PEAK HOUR TRANSPORTATION MANAGEMENT INITIATIVES 
AND PROGRAMS 

 A. Piilani Highway Widening Project 

With the exception of grading within the Honuaula Project, the widening of 

Piilani Highway between Kilohana Drive/Mapu Place and Wailea Ike Drive is 

required to be completed as described in the Zoning Conditions.  During 

construction of the Piilani Highway Widening Project, the Honuaula Project site 

will be utilized as the contractor’s staging area.  The following are transportation 

initiatives and programs, as described in Section IV that are recommended to be 

implemented specific to the Piilani Highway Widening Project. 

1.  Transportation Coordinator 

As mentioned in Section IV.A.1 all duties and responsibilities 

carried out by the TC could be applied to the Piilani Highway Widening 

Project. 

2.  Schedule Off-Peak Work 

As mentioned in Section IV.A.2. all initiatives dealing with the 

consolidation of deliveries could be applied to the Piilani Highway 

Widening Project. 

3. Implement Park-and-Ride Facility 

Due to the nature of the project, a majority of the construction 

work will be completed by one construction company.  To the extent 

possible, construction workers will park their personal vehicles at the 

Contractor’s baseyard and carpool to the Honuaula Project site where the 

construction staging area and construction vehicle parking will be located.  

The TC will restrict any construction related personal vehicles from 

parking at the Honua’ula staging area. 

4. Guaranteed Ride Home Initiative 

As mentioned in Section IV.A.4, all initiatives dealing with a GRH 

program could be applied to the construction of the Piilani Highway 

Widening Project. 
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5. Employee Parking 

A parking lot on the Honuaula Project site will be designated for 

construction worker parking.  The parking facility will be regulated so as to 

promote ridesharing as follows:  

• The TC will monitor surrounding residential areas to ensure 

construction workers are not parking in these areas utilizing 

the following strategies: 

• Busing of employees to the project area.  Requiring 

within the project contract the provision of vanpooling 

for employees from off site construction facilities and 

monitoring of activitiy, 

• Establishment of parking areas within the Honuaula 

project area for both workers and delivery vehicles, 

• Active policing of worker parking and patrolling of off- 

site residential areas to ensure construction parking is 

not taking place outside the construction area, 

• Notify the residents to report construction workers 

parking in the neighborhood by calling the “hotline”. 

• Limit the number of construction vehicle parking spaces on the 

Honuaula Project site as a disincentive. 

6. Consolidate Deliveries 

In addition to consolidating deliveries, as mentioned in Section 

IV.B.1, the number of truck deliveries can be reduced by providing 

material handling and processing on the Honuaula Project site.  For 

example, these activities could include rock crushing and processing, 

concrete material storage and batching, and material recycling.  Utilizing 

materials available on-site will reduce the number of deliveries to the 

project site. 
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7. Reduce Traffic Delays and Reduction in Flow 

In accordance with SDOT regulations, lane closures may only 

occur between 8:30 a.m. and 3:00 p.m., unless permitted by the District 

Engineer.  The Contractor shall comply with traffic control and lane 

closure requirements, as required by the SDOT and County.  The 

appropriate agencies and the public will be notified at least five days prior 

to lane closures 

8. Public Information and Outreach Program 

As mentioned in Section IV.B.3, all initiatives dealing with a public 

information and outreach program could be applied to the construction of 

the Piilani Highway Widening Project. 

B. Honuaula and Kaonoulu Affordable Housing Projects 

The Zoning Conditions for the Honuaula Project mandates that the 

Kaonoulu Affordable Housing Project be completed prior to any market rate units 

within the Honuaula Project site and that no work other than grading be initiated 

within the Honuaula Project prior to completion of the Piilani Highway Widening 

Project.  Construction for the Piilani Highway Widening Project may occur during 

the same time Kaonoulu Affordable Housing Project is being constructed. 

Once Piilani Highway is widened, construction within the Honuaula 

Project will commence. Therefore, when major construction activities occur on 

the Honuaula Project site, additional capacity will be provided along Piilani 

Highway.  The following are transportation initiatives and programs that are 

recommended to be implemented specific to the Honuaula and Kaonoulu 

Affordable Housing Projects. 

1.  Transportation Coordinator 

As mentioned in Section IV.A.1 all duties and responsibilities 

carried out by the TC could be applied to the Honuaula and Kaonoulu 

Affordable Housing Projects. 
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2.  Schedule Off-Peak Work 

As mentioned in Section IV.A.2 all initiatives dealing with the 

consolidation of deliveries could be applied to the Honuaula and 

Kaonoulu Affordable Housing Projects. 

3. Ridesharing/Carpooling/Vanpooling programs 

As mentioned in Section IV.A.3 all initiatives dealing with 

ridesharing, carpooling and vanpooling could be applied to the Honuaula 

and Kaonoulu Affordable Housing Projects. 

4. Implement Park-and-Ride Facility 

To reduce regional traffic in the Kihei-Wailea region, workers 

should use existing park-and-ride facilities.  Currently, there is an existing 

Kuihelani Highway park-and-ride facility in Kahului along Puunene 

Avenue near Kuihelani Highway and another facility in the Maalaea area 

along North Kihei Road near Honoapiilani Highway.  Workers will be able 

to park their personal vehicle at these facilities and carpool to the Project 

sites.   

Currently, the Maui Bus runs a few routes connecting the Wailea 

Makena Region to other regions on the Island of Maui.  The Kihei Islander 

Route runs along South Kihei Road with its last stop on Wailea Ike Drive 

and the Haiku-Wailea Commuter route runs along Piilani Highway with its 

last stop in Makena.  The TC will be responsible to coordinate with the 

Maui Bus to provide additional stops along the Haiku-Wailea Commuter 

route at the Kaonoulu Affordable Housing and Honuaula Projects.   

New park-and-ride facility locations should be determined in 

conjunction with other construction projects in the Kihei-Makena region 

and based on availability of open areas for lease and development of the 

facility.  Central Maui is known to be the main residential area on Maui; 

therefore, a park-and-ride facility would be most useful in that area, 

attracting construction workers in the Central, East and Upcountry Maui 

areas. 
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5. Guaranteed Ride Home Initiative 

As mentioned in Section IV.A.4 all initiatives dealing with 

ridesharing, carpooling and vanpooling could be applied to the Honuaula 

and Kaonoulu Affordable Housing Projects. 

6. Employee Parking 

As mentioned in Section IV.A.5 all initiatives dealing with 

employee parking could be applied to the Honuaula and Kaonoulu 

Affordable Housing Projects. 

7. Consolidate Deliveries 

The Kaonoulu Affordable Housing Project will require delivery of 

all materials necessary for construction of on and offsite improvements.  

Therefore, to the extent feasible, the TC will schedule deliveries of 

material during off peak hours of traffic during the course of the 

construction. 

For the Honuaula Project, the number of truck deliveries can be 

reduced by providing material handling and processing on the Honuaula 

Project site.  For example, these activities could include rock crushing 

and processing, concrete material storage and batching, and material 

recycling.  Utilizing materials available on-site will reduce the number of 

deliveries to the project site.   

8. Public Information and Outreach Program 

As mentioned in Section IV.B.3, all initiatives dealing with a public 

information and outreach program should apply to the Honuaula and 

Kaonoulu Affordable Housing Projects. 
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V.  SUMMARY AND CONCLUSION 

A.  Summary for Piilani Highway Widening Project 

Implementing and regulating the construction transportation management 

initiatives should effectively reduce the traffic congestion due to the construction 

activities for the Piilani Highway Widening Project.  

1. Reduction of Construction Worker Traffic During Peak Hours 

• A TC will need to coordinate with the developer, administrators, 

employees, officials and the general public in order to effectively 

implement the initiatives and programs.   

• The TC will need to coordinate with construction managers and 

construction workers to make sure employee work shifts occur during 

off-peak hours to reduce the impacts to the AM and PM peak hours of 

traffic.  Recommended work schedules would be from 6:30 am (prior 

to the AM peak hour of traffic) and end at 3:30 pm (prior to the PM 

peak hour of traffic).   

• Since the majority of the construction work on Piilani Highway will be 

completed by one construction company, to the extent possible, 

construction workers will park their personal vehicles at the 

contractor’s baseyard and carpool to the Honuaula Project site, where 

construction staging and construction vehicle parking will be located.  

Construction company vehicles will be used to transport construction 

workers from the Honuaula Project site to the designated work area 

along Piilani Highway.   

• To ensure rideshare users are not prevented from attending to 

emergency or unexpected situations off-site, a guaranteed ride home 

will be provided to accommodate their needs.  

• The number of parking spaces will be limited to construction vehicles.  

Additionally, the TC will monitor surrounding residential areas to 

ensure construction workers are not parking in these areas. 
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• The TC will monitor surrounding residential areas to ensure 

construction workers are not parking in these areas utilizing the 

following strategies: 

o Busing of employees to the project area.  Requiring within the 

project contract the provision of vanpooling for employees 

from off site construction facilities and monitoring of activitiy, 

o Establishment of parking areas within the Honuaula project 

area for both workers and delivery vehicles, 

o Active policing of worker parking and patrolling of off-site 

residential areas to ensure construction parking is not taking 

place outside the construction area, 

o Notify the residents to report construction workers parking in 

the neighborhood by calling the “hotline”. 

2. Reduction of Traffic Delays and Delivery Trucks During Peak Hours 

• Where feasible, all construction materials, equipment and supplies 

should be consolidated and delivered to the construction site during 

off-peak hours  

• Where feasible, construction material should be handled and 

processed on-site to reduce the number of delivery trucks traveling to 

the construction site.   

• Due to SDOT regulations, lane closures may only occur between 8:30 

a.m. and 3:00 p.m., unless permitted by the District Engineer.   

• The TC should implement a public information and outreach program 

to inform the public of the various construction activities and establish 

a “hotline” for inquiries, construction activities, and complaints 
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B.  Summary for the Honuaula and Kaonoulu Affordable Housing Projects 

Implementing and regulating the construction transportation management 

initiatives should effectively reduce the traffic congestion due to the construction 

activities for the Honuaula and Kaonoulu Affordable Housing Projects.  

1. Reduction of Construction Worker Traffic During Peak Hours 

• A TC will need to coordinate with the developer, administrators, 

employees, officials and the general public in order to effectively 

implement the initiatives and programs.   

• The TC will need to coordinate with construction managers and 

construction workers to make sure employee work shifts occur during 

off-peak hours to reduce the impacts to the AM and PM peak hours of 

traffic.   

• Provide incentives for construction employees to participate in 

ridesharing programs. 

• To ensure rideshare users are not restricted to attend an emergency 

or unexpected situation off-site will be guaranteed a ride home to 

accommodate their needs.  

• The on-site construction worker parking lot should be limited to a set 

amount of stalls and managed to promote ridesharing and alternative 

modes of transportation.   

• Limit the use of vehicles in the parking lot by putting a parking fee that 

varies based upon the amount of riders per vehicle. 

• Where feasible, existing park-and-ride facilities in Kahului and 

Maalaea should be used as a staging area for construction workers to 

meet and carpool and vanpool to the construction site.   
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2. Reduction to Traffic Delays and Delivery Trucks During Peak Hours 

• Where feasible, all construction materials, equipment and supplies 

should be consolidated and delivered to the construction site during 

off-peak hours  

• For the Honuaula Project, construction material handling and 

processing be processed on site to reduce the number of delivery 

trucks entering and exiting the site.   

• The TC should implement a public information and outreach program 

to inform the public of the various construction activities and establish 

a “hotline” for inquiries, construction activities, and complaints.   

C.  Monitoring and Evaluation 

The TC will oversee and implement the transportation management 

initiatives and programs.  The TC will have the responsibility to monitor and 

evaluate the effectiveness of the TMP initiatives to reduce construction 

generated traffic.  The TC will keep records of the number of construction 

workers on-site as well as the number of vehicles accessing the site during the 

peak hours of traffic to evaluate the effectiveness of the TMP.  All of the 

construction workforce will be encouraged to actively participate with the TMP 

programs.  Employee feedback will be an important evaluation tool used to 

determine travel behaviors and successes and failures of the TMP. This can lead 

to modifications to the TMP initiatives. 

D.  Agency Review and Approval 

Based on Zoning Condition No. 28, an annual report will be submitted to 

the SDOT, DPW, MDOT and Maui County Council to determine the effectiveness 

of the TMP as it relates to achieving traffic reductions during the AM and PM 

peak hours of traffic.  However, by request of SDOT a semi-annual report of the 

TMP can be accommodated. 

The draft TMP for Construction operations was submitted to the State 

Department of Transportation (SDOT), the County Department of Public Works 

(DPW), and the County Department of Transportation (MDOT) on August 28, 

2009.  Comments letters from the agencies were received dated September 30, 
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2009 (SDOT), October 2, 2009 (DPW), and September 3, 2009 (MDOT).  These 

comment letters and the response letters to the reviewing agencies are included 

in the Appendix. 
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1

Lee H. Yokomizo

From: Don Medeiros [Don.Medeiros@co.maui.hi.us]
Sent: Monday, October 19, 2009 9:41 AM
To: Lee H. Yokomizo
Subject: RE: Construction and Post-Construction TMP for Honuaula

Good Morning Lee,

Although the letter addresses only the Affordable Housing Project.  We do have the same 
concerns with the statements made on page 20 of the Project District document.

Don

>>> "Lee H. Yokomizo" <lyokomizo@atahawaii.com> 10/19/2009 9:22 AM >>>
Hi Don,

Our TMP for Post-Construction Operations addressed Kaonoulu Affordable Housing Project as 
well as the Honuaula Project District.  Does this letter apply to both?  Just verifying 
because the subject of the letter addresses Kaonoulu Affordable Housing Project but not 
the Honuaula Project.

Thanks!
Lee

-----Original Message-----
From: Don Medeiros [mailto:Don.Medeiros@co.maui.hi.us]
Sent: Monday, October 19, 2009 7:24 AM
To: Lee H. Yokomizo
Subject: RE: Construction and Post-Construction TMP for Honuaula

Good Morning Lee,

Please see the attached that was sent to you last month.

Mahalo,

Don Medeiros
Director
County of Maui
Department of Transportation
2145 Kaohu Street,  Suite 102
Wailuku, HI.  96793

Phone: (808) 270-7511
Fax (808) 270-7505

>>> "Lee H. Yokomizo" <lyokomizo@atahawaii.com> 10/16/2009 1:10 PM >>>
Hi Don,

See attached pdf's for both TMP's for Honuaula project both dated August 27, 2009.  The 
transmittal is dated August 28, 2009.

Thanks!
Lee

-----Original Message-----
From: Don Medeiros [mailto:Don.Medeiros@co.maui.hi.us]
Sent: Friday, October 16, 2009 11:43 AM
To: Lee H. Yokomizo
Subject: Re: Construction and Post-Construction TMP for Honuaula

Good Morning Lee,
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TRANSPORTATION MANAGEMENT PLAN 

FOR 

POST-CONSTRUCTION OPERATIONS OF 

KAONOULU AFFORDABLE HOUSING PROJECT 

AND HONUAULA PROJECT DISTRICT 

Kihei, Maui, Hawaii 

 
 
I. INTRODUCTION 

This Transportation Management Plan (TMP) proposes transportation 

management strategies to reduce the dependency on individual vehicular transportation 

modes from the Honuaula (formally known as Wailea 670) Project and the Kaonoulu 

Affordable Housing Project in the Kihei-Wailea region of Maui.  Figure 1 shows the 

location of both projects. 

A. Goals & Objectives 

The following Zoning Condition No. 28 of the Honuaula Project is as 

follows: 

“That as part of the Project District Phase II application, Honuaula 
Partners, LLC, its successors and permitted assigns, shall submit a 
TMP to reduce the dependency on individual vehicular transportation 
modes.  The TMP shall be reviewed and approved by the State 
Department of Transportation, the County Department of Public 
Works, and the County Department of Transportation prior to Project 
District Phase II approval.” 
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Compliance with Zoning Condition No. 28 will be achieved through 

implementation of specific transportation, parking, and management policies and  

practices geared towards consolidating and reducing vehicle trips generated by 

the Kaonoulu Affordable Housing and Honuaula Projects. This management plan 

will utilize the following goals and objectives in achieving the desired mitigation: 

• Establish connectivity for a walkable and bicycle friendly community. 

• Develop a mixed use community. 

• Develop alternative transportation programs. 

The draft TMP for Post-Construction operations was submitted to the 

State Department of Transportation (SDOT), the County Department of Public 

Works (DPW), and the County Department of Transportation (MDOT) on August 

28, 2009.  Comments letters from the agencies were received dated September 

30, 2009 (SDOT), October 2, 2009 (DPW), and September 3, 2009 (MDOT).  

These comment letters and the response letters to the reviewing agencies are 

included in Appendix A. 

B.  Regional Location and Access 

Roadway System 

The following are brief descriptions of the existing roadway network in the 

vicinity of the Projects: 

Piilani Highway - is generally a four-lane, undivided, north/south State arterial 

highway providing access to Kihei and Wailea from areas north of Kihei. Piilani 

Highway narrows to a two-lane highway at its intersection with Kilohana 

Drive/Mapu Place until its terminus at Wailea Ike Drive. Piilani Highway begins at 

its intersection with South/North Kihei Road and ends at its intersection with 

Wailea Ike Drive, with provisions to extend the highway further south. Left-turn 

storage lanes are generally provided at major intersections on Piilani Highway. 

The posted speed limit on Piilani Highway is generally 40 miles per hour (mph). 

The speed limit on Piilani Highway is 45 mph in the northbound direction from 

Wailea Ike Drive to Kilohana Drive; the southbound speed limit on this segment 

decreases from 45 mph to 25 mph as it approaches Wailea Ike Drive. 
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Kilohana Drive - is a two-lane, undivided, east/west roadway that connects South 

Kihei Road with Piilani Highway.  Kilohana Drive intersects Piilani Highway 

across Mapu Place, which provides the north access to Maui Meadows 

residential subdivision.  The posted speed limit on Kilohana Drive is 25 mph. 

Mapu Place – is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway, across Kilohana Drive, to Maui Meadows 

residential subdivision.  The posted speed limit on Mapu Place is 25 mph. 

Okolani Drive - is a four-lane, divided, east/west roadway between South Kihei 

Road and Wailea Alanui Drive. Okolani Drive narrows to a two-lane undivided 

roadway east of Wailea Alanui Drive to its intersection with Piilani Highway 

directly across of Mikioi Place.  The posted speed limit on Okolani Drive is 30 

mph. 

Mikioi Place – is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway, across Okolani Drive, to Maui Meadows 

residential subdivision. The posted speed limit on Mikioi Place is 25 mph.  

Wailea Ike Drive is a four-lane, divided north-south roadway that is striped as a 

two-lane roadway just before its connection to Piilani Highway.  Wailea Ike Drive 

is the main access and entry point to the Wailea Resort and connects Piilani 

Highway with Wailea Alanui Drive.  It is a divided roadway with a relatively steep 

grade and a posted speed limit of 30 mph. 

 Figure 1 shows the roadway system in the vicinity of the Projects. 

C.  Approach and Methodology 

The approach and methodology for developing this TMP is based upon 

the following tasks and steps for each of the projects referenced above: 

• Reduce the need for residents and employees of commercial 

spaces to use vehicles by encouraging walking, biking and use of 

mass transit operations, where available. 

• Provide alternative modes of transportation and develop 

programs, policies and actions that will positively address and 

mitigate the impact on the surrounding roadways. 
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• Assign a Transportation Coordinator (TC) to monitor the TMP 

program approach and implement modifications to the program to 

address the needs and wants of residents and employees. 

II. PROJECT OVERVIEW 

A.   Project Descriptions 

The following describes the Honuaula and Kaonoulu Affordable Housing 

Project site developments: 

1.  Kaonoulu Affordable Housing 

The Kaonoulu Affordable Housing Project site is located on a 13 

acre parcel located within the light industrial project with frontage on the 

proposed Kihei/Upcountry highway. The Kaonoulu Affordable Housing 

Project will construct 125 affordable rental and 125 owner occupied 

affordable housing units in a series of three story structures along with 

parking and a 2 acre park for the residents on the east side of Piilani 

Highway with access off of its intersection with Kaonoulu Street. 

Figure 2 shows the conceptual site plan for the Kaonoulu 

Affordable Housing. 
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2.  Honuaula 

The original plan for the Honuaula Project included more than 

2,000 new single-family and multi-family residential units, two 18-hole golf 

courses and a commercial district.  The Honuaula Project has since been 

scaled down and modified.  The Honuaula Project currently proposes 

1,150 new single-family and multi-family residential units of which, 450 

will be affordable, an 18-hole private homeowner golf course and 100,000 

square feet of commercial and office space.  The following are the 

development phases for the Honuaula Project: 

Honuaula Project Phase I (Year 2016) 

By Year 2016, the Honuaula Project proposes to construct 

26,000 square feet of Office Space, 74,000 square feet of 

Commercial Space, and 400 residential units, with 75 units being 

affordable.  With Phase I of the Project, the east leg of the Piilani 

Highway/Wailea Ike Drive intersection will be constructed and 

Kaukahi Street will be extended into the Project. 

Honuaula Project Phase II (Year 2018) 

By Year 2018, the Honuaula Project proposes to construct 

an additional 400 residential units, with half being affordable.  With 

Phase II of the Project, Piilani Highway will be extended, forming 

the south leg of the Piilani Highway/Wailea Ike Drive intersection 

and extending to the Kaukahi Street extension. 

Honuaula Project Phase III (Year 2022) 

By Year 2022, the Honuaula Project proposes to construct 

the final 350 residential units, with 175 being affordable. 

Figure 3 shows the conceptual site plan for the Honuaula 

Project.  
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B.  Smart Growth Principles 

One of the key elements of smart growth is balancing development with 

transportation needs. Smart growth offers new approaches to transportation 

planning, by better coordinating land use and transportation, increasing transit 

services, promoting connectivity of road networks, pedestrian, bicycle, transit and 

road facilities and promoting multi modal transportation systems.  Section IV of 

this TMP addresses some of the techniques and principles of smart growth that 

will encourage residents of the Honuaula and Kaonoulu Affordable Housing 

Projects to utilize alternative modes of transportation.  The TMP also addresses 

initiatives of smart growth that will encourage employees of the Honuaula Project 

to utilize alternative modes of transportation.   

III. PROJECT SPECIFIC TRANSPORTATION MANAGEMENT INITIATIVES AND 
PROGRAMS 

A.  Residents of Kaonoulu Affordable Housing Project 

The following are the proposed TMP strategies to provide an opportunity 

to the residents of the Kaonoulu Affordable Housing Project to utilize alternative 

modes of transportation: 

1.  Transportation Coordinator (TC) 

 The Transportation Coordinator (TC) will be responsible for 

overseeing and administering the progress of this TMP.  The following are 

examples of the TC’s duties to encourage and provide an opportunity for 

the residents of the Kaonoulu Affordable Housing Project to utilize 

alternative modes of transportation: 

• Coordinate with the Maui Bus Service to expand the existing 

system to the vicinity of the Kaonoulu Affordable Housing 

Project. 

• Coordinate with MDOT to develop bus shelters in close 

proximity to the Kaonoulu Affordable Housing Project. 
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2.  Coordinate Expansion of the Sub-Regional Shuttle System 

As mentioned above, for travel outside of the Kihei-Makena 

region, the TC will coordinate with MDOT to identify opportunities for 

expansion of bus service to the Kaonoulu Affordable Housing Project.  

Currently, the Maui Bus runs a few routes connecting the Wailea Makena 

Region to other regions on the Island of Maui.  The Kihei Islander Route 

runs along South Kihei Road with its last stop on Wailea Ike Drive and the 

Haiku-Wailea Commuter route runs along Piilani Highway with its last 

stop in Makena.  Changes to the existing bus plan could include 

increasing the frequency, service and number of bus-stop locations.  

Currently there is only one bus-stop in the proximity of the Kaonoulu 

Affordable Housing Project, located near the Kaonoulu Street/South Kihei 

Road intersection.  Provisions for expansion of bus service by MDOT will 

give residents of the Kaonoulu Affordable Housing Project another option 

for travel outside of their development.  

In addition to the Kaonoulu Affordable Housing Project, other 

developments are proposed on the mauka side of Piilani Highway, such 

as, A&B’s North Kihei Residential Subdivision, Ohukai Villages, Kaonoulu 

Light Industrial Park/Village, Waiohuli Village, Kamaole Villages, etc.  

According to the County of Maui Long Range Planning Division, as of July 

2008, approximately 7,156 single-family units and 2,254 multi-family units 

are either planned or proposed on the mauka side of Piilani Highway in 

South Maui.  Therefore, in light of these proposed projects on the mauka 

side of Piilani Highway, it would be beneficial for the residents and County 

to provide a future bus route along Piilani Highway.  When the projects 

near completion, Honuaula Partners LLC will work with the Maui Bus 

Service to expand routes and provide bus shelters serving the Kaonoulu 

Affordable Housing Project and proposed light industrial area.. 
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B.  Residents of the Honuaula Project 

With 1,150 new residential units proposed, much of the traffic generated 

by the Honuaula development will be residential traffic.  The following are the 

proposed TMP strategies to encourage and provide an opportunity for the 

residents of the Honuaula Project to utilize alternative modes of transportation: 

1.  Transportation Coordinator (TC) 

 The Transportation Coordinator (TC) will be responsible for 

overseeing and administering the progress of this TMP.  The following are 

examples of the TC’s duties to encourage and provide an opportunity for 

the residents of the Honuaula Project to utilize alternative modes of 

transportation:  

• Monitor and obtain feedback from residents on the frequency 

and usage of Honuaula’s neighborhood business centers and 

mixed-use developments to evaluate the effectiveness in 

keeping Honuaula residential trips internal to the development.  

• Encourage walking and biking within the Honuaula Project and 

promote multi-modal transportation outside of the 

development. 

• Coordinate with MDOT to identify opportunities for expansion 

of bus service to the Honuaula Project. 

• Coordinate with MDOT to develop bus shelters in close 

proximity to commercial areas. 

2.  Honuaula Project Mixed Land Uses 

One of the core smart growth principles involves integration of 

mixed land uses within a community.  The current master plan for the 

Honuaula Project proposes to construct recreational areas, open space 

buffers, and small-scale neighborhoods that will promote walking and 

biking within the neighborhood.  Neighborhood business centers and 

mixed-use developments will be located adjacent to single-family and 

multi-family lots.  This reduces the walking and biking distances between 
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residential lots and commercial services and allows for more trips by 

walking or biking.  The integration of commercial and office land uses in 

the Honuaula Project will allow residents to remain in the development 

instead of making unnecessary trips outside of the development.   

3.  Encourage the Development of a Walking/Biking Neighborhood 

The smart growth concept promotes connectivity of roadways and 

pathways that accommodates pedestrians and bicyclists.  The Honuaula 

Project proposes to integrate this technique into the design of the 

development.  Streetscape includes safe and accessible walkways, 

bicycle lanes and bicycle racks that will be used for temporary storage.  

The commercial and recreational facilities are strategically placed within 

the development to provide a maximum of ½ mile of walking and biking 

distance from residential areas to encourage use of pedestrian facilities 

within the development.  The Honuaula Project is proposing to provide six 

to ten foot wide sidewalks for walking and biking purposes with 

landscaping buffers along residential and collector roadways within the 

development.   

For travel beyond the Honuaula Project, designated bus-stop 

locations within walking or biking distance should be implemented in the 

neighborhood to promote multi-modal transportation.  To facilitate bikers, 

bus stops should provide bike-racks for storage and the existing Maui Bus 

buses have mounted bike-racks. 

4. Coordinate Expansion of the Sub-Regional Shuttle System 

The TC will coordinate with the Wailea Resort Shuttle and Makena 

Resort Shuttle to identify opportunities for expansion of shuttle service to 

include the Honuaula Project.  Akina Aloha Tours currently operates the 

Wailea Resort Shuttle that cycles every half an hour and runs daily from 

6:38 a.m. to 5.57 p.m.  Stops are made at the Grand Wailea Resort 

Lobby, Four Seasons Resort Maui Lobby, Wailea Gold & Emerald Golf 

Courses and the Wailea Tennis Club, in addition to requests for pick-up at 

the Shops at Wailea.  The Wailea Tennis Club is the nearest shuttle stop 
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location to the Honuaula Project, located on Wailea Ike Place, north of 

Wailea Ike Drive.  

For travel outside of the Kihei-Makena region, the TC will 

coordinate with MDOT to identify opportunities for expansion of bus 

service to include stops at the Honuaula Project.  Currently, the Maui Bus 

runs a few routes connecting the Wailea Makena Region to other regions 

on the Island of Maui.  The Kihei Islander Route runs along South Kihei 

Road with its last stop on Wailea Ike Drive and the Haiku-Wailea 

Commuter route runs along Piilani Highway with its last stop in Makena.  

Changes to the existing bus plan could include increasing the frequency, 

service and number of bus-stop locations in the Kihei-Makena region. 

Currently there is only one bus-stop in the proximity of the Honuaula 

Project, located on Wailea Ike Drive near Wailea Alanui Drive.  Provisions 

for expansion of bus service by MDOT will give residents of the Honuaula 

Project another option for travel outside of their development without the 

use of their personal vehicles.    

With expansion of the Maui Bus service to the Honuaula Project, a 

bus stop is proposed at the commercial area located on the southeast 

corner of Piilani Highway/Wailea Ike Drive intersection.  In addition to the 

bus stop, a designated park and ride lot is proposed within the 

commercial area parking lot, to facilitate travel outside of the Honuaula 

Project and encourage multi-modal transportation.  The proposed bus 

stop will be centrally located within a ¼ mile of the affordable housing 

units, since they typically provide high ridership on bus and shuttle 

services.  Locating the bus stop within a ¼ mile of the affordable housing 

units will encourage the use of pedestrian facilities within the 

development. 

The Honuaula Project is on a 13-year track to completion.  In 

addition, other developments are proposed on the mauka side of Piilani 

Highway, such as, A&B’s North Kihei Residential Subdivision, Ohukai 

Villages, Kaonoulu Light Industrial Park/Village, Waiohuli Village, 

Kamaole Villages, etc.  According to the County of Maui Long Range 
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Planning Division, as of July 2008, approximately 7,156 single-family 

units and 2,254 multi-family units are either planned or proposed on the 

mauka side of Piilani Highway in South Maui.  Therefore, in light of these 

proposed projects on the mauka side of Piilani Highway, it would be 

beneficial for the residents and County to provide a future bus route along 

Piilani Highway.  When the Honuaula Project nears completion, Honuaula 

Partners LLC will work with the Maui Bus Service to expand routes and 

provide bus shelters serving the Honuaula Project District area. 

C.  Employees of the Honuaula Project’s Commercial and Office Space 

The 100,000 square feet of commercial and office space proposed to be 

constructed in the Honuaula Project is expected to generate employee traffic.  

The following are the proposed TMP strategies to encourage and provide an 

opportunity for the employees of the commercial and office space to utilize 

alternative modes of transportation: 

1.  Transportation Coordinator (TC) 

 The following examples of the TC’s duties to encourage and 

provide an opportunity for the employees of the commercial and office 

space to utilize alternative modes of transportation:  

• Encourage business owners to implement flexible or 

staggered work shifts for employees to manage traffic impacts 

during peak hours of the day. 

• Encourage business owners to provide incentives for 

employees who participate in ridesharing, carpooling and use 

of the Maui Bus. 

• Manage the commercial and office space parking lots to 

encourage ridesharing and alternative modes of 

transportation. 
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2.  Active Retail/Commercial Participation 

To reduce individual commuter trips generated by employees of 

the commercial and office space, the TC’s responsibilities will include 

recommending policies that work to integrate transportation management 

initiatives and provide incentives for employers who use alternative 

modes of transportation.   

3.  Schedule Off-Peak Work  

To manage commercial and office employee commuter trips within 

the Honuaula Project, the TC will encourage employers to consider 

offering flexible work schedules to their employees to avoid travel during 

the peak hours of the day.  For example, the employer may schedule an 

earlier start time from 7:00 a.m. to 3:30 p.m. workday or later start time 

from 9:00 a.m. to 5:30 p.m., to encourage employees to avoid traveling 

on the roadways during AM and PM peak hours of traffic.  Staggering 

work shifts would allow a portion of employees to start work early while 

another group starts work later.  This could provide companies additional 

coverage for an entire workday using the same total number of 

employees. 

4. Encourage Ridesharing/Carpooling/Vanpooling/Transit 

The TC will encourage employers to consider various measures 

and incentives for employees who rideshare, carpool and/or vanpool.  

Examples of such incentives include cash incentives and subsidies, which 

are commonly equal to a monthly bus pass fee, discounted/free bus 

passes, discounted/free parking spots for employees, or fuel costs for the 

carpool/rideshare vehicle.  The TC will suggest to employers that cash 

disbursements be prorated based on the frequency each employee 

rideshares within a month in order to encourage frequent use of 

ridesharing. 
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5. Coordinate Expansion of the Sub-Regional Shuttle System 

The TC will coordinate with the Wailea Resort Shuttle and Makena 

Resort Shuttle to identify opportunities for expansion of shuttle service to 

the Honuaula Project.  Employees who live in the Wailea and Makena 

area will strongly be encouraged to utilize the shuttles for transport to and 

from the Honuaula Project.   

The TC will coordinate with MDOT to identify opportunities for 

expansion of bus service to the Honuaula Project for employees who live 

outside the Wailea-Makena region.  Currently, the only bus route that 

extends to the Wailea-Makena region is the Haiku-Wailea Commuter Bus 

that travels along Wailea Alanui Drive and stops at Wailea Hotels.  To 

facilitate travel for employees who reside in Central, East and Upcountry 

Maui areas, employees could utilize the existing park-and-ride facilities. 

The Kuihelani Highway park-and-ride lot is currently a stop location along 

the Haiku-Wailea Commuter Route with stop times occurring at 6:10 a.m. 

and 5:25 p.m.  The existing Maalaea park-and-ride facility is currently not 

used as a bus stop on any Maui Bus routes, but could be a useful stop 

location for employees from the West Maui area. 

With expansion of the Maui Bus service to the Honuaula Project, a 

bus stop is proposed at the commercial area located on the southeast 

corner of Piilani Highway/Wailea Ike Drive intersection.  In addition to the 

bus stop, a designated park and ride lot is proposed within the 

commercial area parking lot, to facilitate travel outside of the Honuaula 

Project and encourage multi-modal transportation.   

As mentioned in Section III.B.4., with the number of proposed 

developments on the mauka side of Piilani Highway, a future bus route 

along Piilani Highway would be beneficial for the residents and County.  

Therefore, when the Honuaula Project nears completion, Honuaula 

Partners LLC will work with the Maui Bus Service to expand routes and 

provide bus shelters serving the Honuaula Project District area. 
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6. Parking Management Program 

The parking facilities should be managed and regulated in a way 

to encourage efficient use of parking and promote ridesharing and 

alternative modes of transportation.  Examples of which include: 

• A portion of on-site parking stalls at each commercial parking 

lot should be allotted for ridesharing vehicles. 

• Ridesharing vehicles should be given parking passes to 

regulate vehicles permitted to park in ridesharing stalls. 

V. SUMMARY AND CONCLUSION 

Implementation of the proposed initiatives and programs discussed in this TMP is 

aimed to reduce the dependency on individual vehicular transportation modes.  These 

initiatives and programs will encourage and provide opportunities for residents of the 

Kaonoulu Affordable Housing and the Honuaula Projects and employees of the 

commercial areas the use of alternative modes of transportation.   

A.  Summary for Transportation Management Initiatives and Programs for 
Residents of the Kaonoulu Affordable Housing Project 

• The TC will coordinate with MDOT to identify opportunities for expansion of 

bus service to include stops in the vicinity of the Kaonoulu Affordable Housing 

Project, for service outside the Kihei-Makena region. 

B.  Summary for Transportation Management Initiatives and Programs for 
Residents of the Honuaula Project 

• Mixed-use developments will be located adjacent to residential lots to 

promote walking or biking and allow residents to remain within the Honuaula 

Project instead of making unnecessary trips outside of the development.   

• The Honuaula Project will provide safe, accessible and connective pathways 

that will encourage walking and biking within their communities.  

• The TC will coordinate with the Wailea Resort Shuttle and Makena Resort 

Shuttle to identify opportunities for expansion of shuttle service to include 

stops at the Honuaula Project, for service within the Kihei-Makena region. 
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• The TC will coordinate with MDOT to identify opportunities for expansion of 

bus service to include stops at the Honuaula Project, for service outside the 

Kihei-Makena region. 

C.  Summary for Transportation Management Initiatives and Programs for 
Commercial Space Employees of the Honuaula Project 

• The TC will promote policies that require employers to implement TMP 

initiatives to their employees. 

• The TC will coordinate with employers to encourage the use of flexible or 

compressed work schedules to their employees to avoid travel during the 

peak hours of the day. 

• The TC will coordinate with employers to encourage ridesharing, carpooling, 

and vanpooling as a means of transportation for their employees and suggest 

providing incentives to promote frequent use of ridesharing.  Examples of 

such incentives include cash incentives and subsidies, which are commonly 

equal to a monthly bus pass fee, discounted/free bus passes, discounted/free 

parking spots for employees, or fuel costs for the carpool/rideshare vehicle.   

• TC will manage the commercial parking lots to encourage ridesharing and 

alternative modes of transportation. 

D. Monitoring and Evaluation 

Once the TMP is implemented, the initiatives and programs should be 

monitored and evaluated periodically by the TC to determine their effectiveness 

in reducing traffic generated.  All residents and employees will be encouraged to 

actively participate with the TMP programs.  Residential and employee feedback 

will be an important evaluation tool used to determine travel behaviors and 

successes and failures of the TMP. This can lead to modifications to TMP 

initiatives. 
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E.  Agency Review and Approval 

Based on Zoning Condition No. 28, Honuaula Partners, LLC will submit 

this TMP to the State Department of Transportation (SDOT), the County 

Department of Public Works (DPW), and the County Department of 

Transportation (MDOT) for review and approval.   

The draft TMP for Post-Construction operations was submitted to the 

State Department of Transportation (SDOT), the County Department of Public 

Works (DPW), and the County Department of Transportation (MDOT) on August 

28, 2009.  Comments letters from the agencies were received dated September 

30, 2009 (SDOT), October 2, 2009 (DPW), and September 3, 2009 (MDOT).  

These comment letters and the response letters to the reviewing agencies are 

included in Appendix A. 
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1.0  SUMMARY 

 

Honua’ula Partners, LLC is proposing to develop the Honua’ula 

Project in the Wailea area on the island of Maui.  The proposed 

project will include 1,150 residential units, commercial space, a 

golf course and other associated amenities and facilities.  The 

project is expected to be completed and fully occupied by 2022.  

This study examines the potential short- and long-term air 

quality impacts that could occur as a result of construction and 

use of the proposed facilities and suggests mitigative measures 

to reduce any potential air quality impacts where possible and 

appropriate. 

 

 

Both federal and state standards have been established to maintain 

ambient air quality.  At the present time, seven parameters are 

regulated including: particulate matter, sulfur dioxide, hydrogen 

sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.  

Hawaii air quality standards are comparable to the national 

standards except those for nitrogen dioxide and carbon monoxide 

which are more stringent than the national standards. 

 

 

Regional and local climate together with the amount and type of 

human activity generally dictate the air quality of a given 

location.  The climate of the project area is very much affected 

by its elevation near sea level and by nearby mountains.  

Haleakala shelters the area from the northeast trade winds, and 

local winds (such as land/sea breezes and upslope/downslope winds) 

affect the wind flow in the area much of the time.  Temperatures 

in the project area are generally very consistent and warm with 

average daily temperatures ranging from about 63°F to 86°F.  

Rainfall in the project area is minimal with an average of only 

about 12 inches per year. 
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Except for periodic impacts from volcanic emissions (vog) and 

possibly occasional localized impacts from traffic congestion and 

local agricultural sources, the present air quality of the project 

area is believed to be relatively good.  There is very little air 

quality monitoring data from the Department of Health for the 

project area, but the limited data that are available suggest that 

concentrations are generally well within state and national air 

quality standards. 

 

 

If the proposed project is given the necessary approvals to 

proceed, it is inevitable that some short- and long-term impacts 

on air quality will unavoidably occur either directly or 

indirectly as a consequence of project construction and use.  

Short-term impacts from fugitive dust will likely occur during the 

project construction phase.  To a lesser extent, exhaust emissions 

from stationary and mobile construction equipment and from the 

disruption of traffic may also affect air quality during the 

period of construction.  State air pollution control regulations 

require that there be no visible fugitive dust emissions at the 

project boundary.  Hence, an effective dust control plan should be 

implemented to ensure compliance with state regulations.  Fugitive 

dust emissions can be controlled to a large extent by watering of 

active work areas, using wind screens, keeping adjacent paved 

roads clean, and by covering of open-bodied trucks.  Other dust 

control measures could include limiting the area that can be 

disturbed at any given time and/or mulching or chemically 

stabilizing inactive areas that have been worked.  Paving and 

landscaping of project areas early in the construction schedule 

will also reduce dust emissions.  Excess exhaust emissions from 

traffic disruption can be mitigated by moving construction 

equipment and workers to and from the project area during off-peak 

traffic hours and by minimizing road closures during peak traffic 
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periods. 

 

 

After construction, motor vehicles coming to and from the 

proposed development will result in a long-term increase in air 

pollution emissions in the project area.  To assess the impact of 

emissions from these vehicles, a computerized air quality 

modeling study was undertaken to estimate current ambient concen-

trations of carbon monoxide at roadway intersections in the 

project vicinity and to predict future levels both with and 

without the proposed project.  During worst-case conditions, 

model results indicated that present 1-hour and 8-hour carbon 

monoxide concentrations are well within both the state and the 

national ambient air quality standards.  In the year 2022 without 

the project, carbon monoxide concentrations were predicted to 

increase at some locations in the project area, but 

concentrations should remain well within state and federal 

standards.  With the project in the year 2022, carbon monoxide 

concentrations were estimated to increase by about 10 to 20 

percent compared to the without-project case, but worst-case 

concentrations should remain within both national and state 

standards.  Implementing mitigation measures for traffic-related 

air quality impacts is unnecessary and unwarranted. 

 
 

Depending on the demand levels, long-term impacts on air quality 

are also possible due to indirect emissions associated with a 

development's electrical power and solid waste disposal require-

ments.  Quantitative estimates of these potential impacts were 

not made, but based on the estimated demand levels and emission 

rates involved, any significant impacts are unlikely.  

Nevertheless, incorporating energy conservation design features 

and promoting conservation and recycling programs within the 

proposed development could serve to further reduce any associated 

impacts and conserve the island's resources. 
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2.0  INTRODUCTION 

 

Honua’ula Partners, LLC is proposing to develop the Honua’ula 

Project on the island of Maui near Wailea (see Figure 1 for 

general project location).  The proposed project would include the 

development of 1,150 single-family and multi-family residential 

units (including workforce affordable homes), an 18-hole private 

golf course, up to 100,000 square feet of commercial and office 

space, and other associated facilities and infrastructure.  The 

proposed project is expected to be completed and fully occupied by 

2022. 

 

 

The purpose of this study was to evaluate the potential air 

quality impacts of the proposed project and recommend mitigative 

measures, if possible and appropriate, to reduce or eliminate any 

project-related degradation of air quality in the area.  Before 

examining the potential impacts of the project, a discussion of 

ambient air quality standards is presented and background informa-

tion concerning the regional and local climatology and the present 

air quality of the project area is provided. 

 

 

3.0  AMBIENT AIR QUALITY STANDARDS 

 

Ambient concentrations of air pollution are regulated by both 

national and state ambient air quality standards (AAQS).  

National AAQS are specified in Section 40, Part 50 of the Code of 

Federal Regulations (CFR), while State of Hawaii AAQS are defined 

in Chapter 11-59 of the Hawaii Administrative Rules.  Table 1 

summarizes both the national and the state AAQS that are speci-

fied in the cited documents.  As indicated in the table, national 

and state AAQS have been established for particulate matter, 
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sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone and 

lead.  The state has also set a standard for hydrogen sulfide.  

National AAQS are stated in terms of both primary and secondary 

standards for most of the regulated air pollutants.  National 

primary standards are designed to protect the public health with 

an "adequate margin of safety".  National secondary standards, on 

the other hand, define levels of air quality necessary to protect 

the public welfare from "any known or anticipated adverse effects 

of a pollutant".  Secondary public welfare impacts may include 

such effects as decreased visibility, diminished comfort levels, 

or other potential injury to the natural or man-made environment, 

e.g., soiling of materials, damage to vegetation or other econom-

ic damage.  In contrast to the national AAQS, Hawaii State AAQS 

are given in terms of a single standard that is designed "to 

protect public health and welfare and to prevent the significant 

deterioration of air quality". 

 

 

Each of the regulated air pollutants has the potential to create 

or exacerbate some form of adverse health effect or to produce 

environmental degradation when present in sufficiently high 

concentration for prolonged periods of time.  The AAQS specify a 

maximum allowable concentration for a given air pollutant for one 

or more averaging times to prevent harmful effects.  Averaging 

times vary from one hour to one year depending on the pollutant 

and type of exposure necessary to cause adverse effects.  In the 

case of the short-term (i.e., 1- to 24-hour) AAQS, both national 

and state standards allow a specified number of exceedances each 

year. 

 

 

The Hawaii AAQS are in some cases considerably more stringent 

than the comparable national AAQS.  In particular, the Hawaii 

1-hour AAQS for carbon monoxide is four times more stringent than 

the comparable national limit.  The U.S. Environmental Protection 
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Agency (EPA) is currently working on a plan to phase out the  
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national 1-hour ozone standard in favor of the new (and more 

stringent) 8-hour standard. 

 

 

The Hawaii AAQS for sulfur dioxide were relaxed in 1986 to make 

the state standards essentially the same as the national limits.  

In 1993, the state also revised its particulate standards to 

follow those set by the federal government.  During 1997, the 

federal government again revised its standards for particulate, 

but the new standards were challenged in federal court.  A 

Supreme Court ruling was issued during February 2001, and as a 

result, the new standards for particulate were finally 

implemented during 2005.  To date, the Hawaii Department of 

Health has not updated the state particulate standards.  In 

September 2001, the state vacated the state 1-hour standard for 

ozone and an 8-hour standard was adopted. 

 

 

During the latter part of 2008, EPA revised the standard for lead 

making the standard more stringent.  So far, the Hawaii 

Department of Health has not revised the corresponding state 

standard for lead. 

 

 

4.0  REGIONAL AND LOCAL CLIMATOLOGY 

 

Regional and local climatology significantly affect the air 

quality of a given location.  Wind, temperature, atmospheric 

turbulence, mixing height and rainfall all influence air quality.  

Although the climate of Hawaii is relatively moderate throughout 

most of the state, significant differences in these parameters may 

occur from one location to another.  Most differences in regional 

and local climates within the state are caused by the mountainous 

topography. 
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The topography of Maui is dominated by the great volcanic masses 

of Haleakala (10,023 feet) and the West Maui Mountains (5,788 

feet).  The island consists entirely of the slopes of these 

mountains and of a connecting isthmus.  Haleakala is still 

considered to be an active volcano and last erupted about 1790.  

The project site is located along the lower western slope of 

Haleakala at an elevation of about 300 feet.  

 

 

Maui lies well within the belt of northeasterly trade winds 

generated by the semi-permanent Pacific high pressure cell to the 

north and east.  Because the project area is located on the lower 

western slope of Haleakala, it is sheltered much of the time from 

the northeast trade winds.  Local winds such as land/sea breezes 

and/or upslope/downslope winds also influence the wind pattern for 

the area.  During the daytime, winds can typically be expected to 

move onshore because of seabreeze and/or upslope effects or 

because of the aerodynamic cavity caused by the trade winds 

flowing around Haleakala.  At night, winds are often drainage 

winds that move downslope and out to sea.  During winter, 

occasional strong winds from the south or southwest occur in 

association with the passage of winter storm systems. 

 

 

Air pollution emissions from motor vehicles, the formation of 

photochemical smog and smoke plume rise all depend in part on air 

temperature.  Colder temperatures tend to result in higher 

emissions of contaminants from automobiles but lower 

concentrations of photochemical smog and ground-level concentra-

tions of air pollution from elevated plumes.  In Hawaii, the 

annual and daily variation of temperature depends to a large 

degree on elevation above sea level, distance inland and exposure 

to the trade winds.  Average temperatures at locations near sea 

level generally are warmer than those at higher elevations.  Areas 
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exposed to the trade winds tend to have the least temperature 

variation, while inland and leeward areas often have the most.  

The project site's lower elevation and leeward location results in 

warmer temperatures compared with many other parts of the island.  

At Puunene, which is a few miles to the north of the project area 

and at an elevation of about 130 feet, average daily minimum and 

maximum temperatures are 63°F and 86°F, respectively [1].  

Temperatures at the project site can be expected to be similar to 

this or slightly cooler due to the slightly higher elevation. 

 

 

Small scale, random motions in the atmosphere (turbulence) cause 

air pollutants to be dispersed as a function of distance or time 

from the point of emission.  Turbulence is caused by both mechan-

ical and thermal forces in the atmosphere.  It is often measured 

and described in terms of Pasquill-Gifford stability class.  

Stability class 1 is the most turbulent and class 6 is the least.  

Thus, air pollution dissipates the best during stability class 1 

conditions and the worst when stability class 6 prevails.  In the 

Pukualani area, stability classes 5 or 6 typically occur during 

the nighttime or early morning hours when temperature inversions 

form due to radiational cooling or to drainage flow from the 

nearby mountains.  Stability classes 1 through 4 occur during the 

daytime, depending mainly on the amount of cloud cover and 

incoming solar radiation and the onset and extent of the sea 

breeze. 

 

 

Mixing height is defined as the height above the surface through 

which relatively vigorous vertical mixing occurs.  Low mixing 

heights can result in high ground-level air pollution concentra-

tions because contaminants emitted from or near the surface can 

become trapped within the mixing layer.  In Hawaii, minimum mixing 

heights tend to be high because of mechanical mixing caused by the 
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trade winds and because of the temperature moderating effect of 

the surrounding ocean.  Low mixing heights may sometimes occur, 

however, at inland locations and even at times along coastal areas 

early in the morning following a clear, cool, windless night.  

Coastal areas also may experience low mixing levels during sea 

breeze conditions when cooler ocean air rushes in over warmer 

land.  Mixing heights in Hawaii typically are above 3,000 feet 

(1,000 meters). 

 

 

Rainfall can have a beneficial affect on the air quality of an 

area in that it helps to suppress fugitive dust emissions, and it 

also may "washout" gaseous contaminants that are water soluble.  

Rainfall in Hawaii is highly variable depending on elevation and 

on location with respect to the trade wind.  The climate of the 

project area is relatively dry due to the leeward location.  

Historical records from Kihei, a few miles to the north, show that 

this area of Maui averages about only 12 inches of precipitation 

per year with the summer months being the driest [1]. 

 

 

5.0  PRESENT AIR QUALITY 

 
Present air quality in the project area is mostly affected by air 

pollutants from vehicular, industrial, natural and/or agricultural 

sources.  Table 2 presents an air pollutant emission summary for 

the island of Maui for calendar year 1993.  This is the most 

recent year for which an island-wide emission inventory is 

available.  The emission rates shown in the table pertain to 

manmade emissions only, i.e., emissions from natural sources are 

not included.  As suggested in the table, most of the manmade 

particulate and sulfur oxides emissions on Maui originate from 

point sources, such as power plants and other fuel-burning 

industries.  Nitrogen oxides emissions are roughly equally divided 

between point sources and area sources (mostly motor vehicle 
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traffic).  The majority of carbon monoxide emissions occur from 

area sources (motor vehicle traffic and sugar cane burning), while 

hydrocarbons are emitted mainly from point sources.  Emissions 

today are probably higher than those shown in the table, but the 

proportional relationships are likely about the same. 

 

 

The largest sources of air pollution in the immediate project area 

are most likely agricultural operations and automobile traffic 

using local roadways.  Emissions from these sources consist 

primarily of particulate, carbon monoxide and nitrogen oxides.  

Power plants burning diesel fuel are located several miles away.  

These sources mostly emit sulfur dioxide, nitrogen oxides and 

particulate.  Volcanic emissions from distant natural sources on 

the Big Island also affect the air quality at times during kona 

wind conditions.  By the time the volcanic emissions reach the 

project area, they consist mostly of fine particulate sulfate. 

 

 

The State Department of Health operates a network of air quality 

monitoring stations at various locations around the state, but 

only very limited data are available for Maui Island.  The only 

air quality data for the project area consists of particulate 

measurements collected at Kihei, which is about 4 miles to the 

north.  These data are probably at least semi-representative of 

the project area.  Table 3 summarizes the data from the Kihei 

monitoring station.  Annual second-highest 24-hour particulate 

concentrations (which are most relevant to the air quality 

standards) ranged from 63 to 119 µg/m3 between 2002 and 2006.  

Average annual concentrations ranged from 19 to 25 µg/m3.  One 

exceedance of the state standard was recorded during 2005.  This 

was reported to be due to agricultural tilling operations in the 

area. 
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Given the limited air pollution sources in the area, it is likely 

that air pollution concentrations are near natural background 

levels most of the time, except possibly for locations adjacent to 

agricultural operations or near traffic-congested intersections.  

Present concentrations of carbon monoxide in the project area are 

estimated later in this study based on computer modeling of motor 

vehicle emissions. 

 

 

6.0  SHORT-TERM IMPACTS OF PROJECT 

 

Short-term direct and indirect impacts on air quality could 

potentially occur during project construction.  For a project of 

this nature, there are two potential types of air pollution 

emissions that could directly result in short-term air quality 

impacts during construction: (1) fugitive dust from vehicle 

movement and soil excavation; and (2) exhaust emissions from on-

site construction equipment.  Indirectly, there also could be 

short-term impacts from slow-moving construction equipment 

traveling to and from the project site and from the disruption of 

traffic due to road construction. 

 

 

Fugitive dust emissions may arise from the grading and dirt-moving 

activities associated with land clearing and preparation work.  

The emission rate for fugitive dust emissions from construction 

activities is difficult to estimate accurately because of its 

elusive nature of emission and because the potential for its 

generation varies greatly depending upon the type of soil at the 

construction site, the amount and type of dirt-disturbing activity 

taking place, the moisture content of exposed soil in work areas, 

and the wind speed.  The EPA [2] has provided a rough estimate for 

uncontrolled fugitive dust emissions from construction activity of 

1.2 tons per acre per month under conditions of "medium" activity, 
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moderate soil silt content (30%), and precipitation/evaporation 

(P/E) index of 50.  Uncontrolled fugitive dust emissions in the 

project area would likely be somewhere near this level or possibly 

lower due to the rocky nature of the soil in the area.  In any 

case, State of Hawaii Air Pollution Control Regulations [3] 

prohibit visible emissions of fugitive dust from construction 

activities at the project boundary, and thus an effective dust 

control plan for the project construction phase is essential. 

 

 

Adequate fugitive dust control can usually be accomplished by the 

establishment of a frequent watering program to keep bare-dirt 

surfaces in construction areas from becoming significant sources 

of dust.  In dust-prone or dust-sensitive areas, other control 

measures such as limiting the area that can be disturbed at any 

given time, applying chemical soil stabilizers, mulching and/or 

using wind screens may be necessary.  Control regulations further 

stipulate that open-bodied trucks be covered at all times when in 

motion if they are transporting materials that could be blown 

away.  Haul trucks tracking dirt onto paved streets from unpaved 

areas is oftentimes a significant source of dust in construction 

areas.  Some means to alleviate this problem, such as road 

cleaning or tire washing, may be appropriate.  Paving and/or 

establishment of landscaping as early in the construction schedule 

as possible can also lower the potential for fugitive dust 

emissions. 

 

 

On-site mobile and stationary construction equipment also will 

emit air pollutants from engine exhausts.  The largest of this 

equipment is usually diesel-powered.  Nitrogen oxides emissions 

from diesel engines can be relatively high compared to gasoline-

powered equipment, but the standard for nitrogen dioxide is set on 

an annual basis and is not likely to be violated by short-term 

construction equipment emissions.  Carbon monoxide emissions from 
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diesel engines, on the other hand, are low and should be 

relatively insignificant compared to vehicular emissions on nearby 

roadways. 

 

 

Indirectly, slow-moving construction vehicles on roadways leading 

to and from the project area could obstruct the normal flow of 

traffic to such an extent that overall vehicular emissions are 

increased, but this impact can be mitigated by moving heavy 

construction equipment during periods of low traffic volume.  

Likewise, road closures during peak traffic periods should be 

avoided to the extent possible to minimize air pollution impacts 

from traffic disruption.  Thus, with careful planning and 

attention to dust control, most potential short-term air quality 

impacts from project construction can be mitigated. 

 

 

7.0  LONG-TERM IMPACTS OF PROJECT 

 

7.1  Roadway Traffic 

 

After construction is completed, use of the proposed facilities 

will result in increased motor vehicle traffic in the project 

area, potentially causing long-term impacts on ambient air 

quality.  Motor vehicles with gasoline-powered engines are 

significant sources of carbon monoxide.  They also emit nitrogen 

oxides and other contaminates. 

 

 

Federal air pollution control regulations require that new motor 

vehicles be equipped with emission control devices that reduce 

emissions significantly compared to a few years ago.  In 1990, the 

President signed into law the Clean Air Act Amendments.  This 

legislation requires further emission reductions, which have been 

phased in since 1994.  More recently, additional restrictions were 
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signed into law during the Clinton administration.  The added 

restrictions on emissions from new motor vehicles will lower 

average emissions each year as more and more older vehicles leave 

the state's roadways.  It is estimated that carbon monoxide 

emissions, for example, will go down by an average of about 30 

percent per vehicle during the next 10 years due to the 

replacement of older vehicles with newer and cleaner models. 

 

 

To evaluate the potential long-term indirect ambient air quality 

impact of increased roadway traffic associated with a project such 

as this, computerized emission and atmospheric dispersion models 

can be used to estimate ambient carbon monoxide concentrations 

along roadways leading to and from the project.  Carbon monoxide 

is selected for modeling because it is both the most stable and 

the most abundant of the pollutants generated by motor vehicles.  

Furthermore, carbon monoxide air pollution is generally considered 

to be a microscale problem that can be addressed locally to some 

extent, whereas nitrogen oxides air pollution most often is a 

regional issue that cannot be addressed by a single new develop-

ment. 

 

 

For this project, three scenarios were selected for the carbon 

monoxide modeling study: (1) year 2009 with present conditions, 

(2) year 2022 without the project, and (3) year 2022 with the 

project.  To begin the modeling study of the three scenarios, 

critical receptor areas in the vicinity of the project were 

identified for analysis.  Generally speaking, roadway 

intersections are the primary concern because of traffic 

congestion and because of the increase in vehicular emissions 

associated with traffic queuing.  For this study, the several of 

the key intersections identified in the traffic study were also 

selected for air quality analysis.  These included the following 

intersections: 



 

 

 

 

 
 
 

 16 

  

 

• Piilani Highway at Kilohana Drive 

• Piilani Highway at Okolani Drive 

• Piilani Highway at Wailea Ike Drive 

• Piilani Highway at Kaukahi Street 

• Kaukahi Street at  Wailea Alanui Drive 

• Wailea Alanui Drive at Wailea Ike Drive 

 

 

All of these intersections currently exist except for the 

intersection of Piilani Highway and Kaukahi Street (Piilani 

Highway currently ends at Wailea Iki Drive).  The traffic impact 

report for the project [4] describes the projected future traffic 

conditions and laneage configurations of these intersections in 

detail.  In performing the air quality impact analysis, it was 

assumed that all recommended traffic mitigation measures would be 

implemented. 

 

 

The main objective of the modeling study was to estimate maximum 

1-hour average carbon monoxide concentrations for each of the 

three scenarios studied.  To evaluate the significance of the 

estimated concentrations, a comparison of the predicted values for 

each scenario can be made.  Comparison of the estimated values to 

the national and state AAQS was also used to provide another 

measure of significance. 

 

 

Traffic estimates for the project indicate that traffic volumes 

generally are or will be higher during the afternoon peak hour 

than during the morning peak period.  However, worst-case emission 

and meteorological dispersion conditions typically occur during 

the morning hours at most locations.  Thus, both morning and  
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afternoon peak-traffic hours were examined to ensure that worst-

case concentrations were identified. 

 

 

The EPA computer model MOBILE6.2 [5] was used to calculate 

vehicular carbon monoxide emissions for each year studied.  One of 

the key inputs to MOBILE6.2 is vehicle mix.  Unless very detailed 

information is available, national average values are typically 

assumed, which is what was used for the present study.  Based on 

national average vehicle mix figures, the present vehicle mix in 

the project area was estimated to be 40.9% light-duty gasoline-

powered automobiles, 46.2% light-duty gasoline-powered trucks and 

vans, 3.6% heavy-duty gasoline-powered vehicles, 0.2% light-duty 

diesel-powered vehicles, 8.5% heavy-duty diesel-powered trucks and 

buses, and 0.6% motorcycles.  For the future scenarios studied, 

the vehicle mix was estimated to change slightly with fewer light-

duty gasoline-powered automobiles and more light-duty gasoline-

powered trucks and vans. 

 

 

Ambient temperatures of 59 and 68 degrees F were used for morning 

and afternoon peak-hour emission computations, respectively.  

These are conservative assumptions since morning/afternoon ambient 

temperatures will generally be warmer than this, and emission 

estimates given by MOBILE6.2 generally have an inverse 

relationship to the ambient temperature. 

 

 

After computing vehicular carbon monoxide emissions through the 

use of MOBILE6.2, these data were then input to an atmospheric 

dispersion model.  EPA air quality modeling guidelines [6] 

currently recommend that the computer model CAL3QHC [7] be used 

to assess carbon monoxide concentrations at roadway 

intersections, or in areas where its use has previously been 

established, CALINE4 [8] may be used.  Until a few years ago, 
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CALINE4 was used extensively in Hawaii to assess air quality 

impacts at roadway intersections.  In December 1997, the 

California Department of Transportation recommended that the 

intersection mode of CALINE4 no longer be used because it was 

thought the model has become outdated.  Studies have shown that 

CALINE4 may tend to over-predict maximum concentrations in some 

situations.  Therefore, CAL3QHC was used for the subject 

analysis. 

 

 

CAL3QHC was developed for the U.S. EPA to simulate vehicular 

movement, vehicle queuing and atmospheric dispersion of vehicular 

emissions near roadway intersections.  It is designed to predict 

1-hour average pollutant concentrations near roadway 

intersections based on input traffic and emission data, 

roadway/receptor geometry and meteorological conditions. 

 

 

Although CAL3QHC is intended primarily for use in assessing 

atmospheric dispersion near signalized roadway intersections, it 

can also be used to evaluate unsignalized intersections.  This is 

accomplished by manually estimating queue lengths and then 

applying the same techniques used by the model for signalized 

intersections.  Currently, only two of the six study 

intersections are signalized. 

 

 

Input peak-hour traffic data were obtained from the traffic study 

cited previously.  This included vehicle approach volumes, 

saturation capacity estimates, intersection laneage and signal 

timings (where applicable).  All emission factors that were input 

to CAL3QHC for free-flow traffic on roadways were obtained from 

MOBILE6.2 based on assumed free-flow vehicle speeds corresponding 

to the posted speed limits. 
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Model roadways were set up to reflect roadway geometry, physical 

dimensions and operating characteristics.  Concentrations 

predicted by air quality models generally are not considered valid 

within the roadway-mixing zone.  The roadway-mixing zone is 

usually taken to include 3 meters on either side of the traveled 

portion of the roadway and the turbulent area within 10 meters of 

a cross street.  Model receptor sites were thus located at the 

edges of the mixing zones near all intersections that were studied 

for all scenarios.  This implies that pedestrian sidewalks or 

public walkways either already exist or are assumed to exist in 

the future.  All receptor heights were placed at 1.8 meters above 

ground to simulate levels within the normal human breathing zone. 

 

 

Input meteorological conditions for this study were defined to 

provide "worst-case" results.  One of the key meteorological 

inputs is the atmospheric stability category.  For these analyses, 

atmospheric stability category 6 was assumed for morning scenarios 

and stability category 4 was assumed for afternoon cases.  These 

are the most conservative stability categories that are generally 

used for estimating pollutant dispersion at suburban locations for 

these time periods.  For all cases, a surface roughness length of 

100 cm was assumed and a mixing height of 300 meters was used.  

Worst-case wind conditions were defined as a wind speed of 1 meter 

per second with a wind direction resulting in the highest 

predicted concentration.  Concentration estimates were calculated 

at wind directions of every 5 degrees.  

 

 

Existing background concentrations of carbon monoxide in the 

project vicinity are believed to be at relatively low levels.  

Hence, background contributions of carbon monoxide from sources or 

distant roadways not directly considered in the analysis were 

accounted for by adding a small background concentration of 
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0.5 ppm to all predicted concentrations for 2009.  Although at 

least moderate development and increased traffic are expected to 

occur within the project area within the next several years, 

background carbon monoxide concentrations may not change 

significantly since individual emissions from motor vehicles are 

forecast to decrease with time.  Hence, a background value of 

0.5 ppm was assumed to persist for the future scenarios studied. 

 

 

Predicted Worst-Case 1-Hour Concentrations 

 

Table 4 summarizes the final results of the modeling study in the 

form of the estimated worst-case 1-hour morning and afternoon 

ambient carbon monoxide concentrations for 2009 and for each of 

the two future alternatives that were studied.  The locations of 

these estimated worst-case 1-hour concentrations all occurred at 

or very near the indicated intersections. 

 

 

As indicated in the table, the highest estimated worst-case 1-hour 

concentration for the present (2009) scenario was 4.1 mg/m3, and 

this occurred during the morning at the intersection of Kilohana 

Drive and Piilani Highway.  Worst-case values for other locations 

and times ranged from 1.5 to 3.6 mg/m3.  These concentrations are 

well within both the national AAQS of 40 mg/m3 and the state 

standard of 10 mg/m3. 

 

 

In the year 2022 without the proposed project, the predicted 

highest worst-case 1-hour concentration occurred again during the 

morning at the intersection of Kilohana Drive and Piilani Highway 

with a value of 4.0 mg/m3.  Other concentrations for this scenario 

at other times and locations ranged between 1.6 and 3.7 mg/m3.  

Without the project, carbon monoxide concentrations in the year 

2022 were predicted to increase somewhat at most locations in the 
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project area compared to the existing case, but even with the 

increase, worst-case values would likely remain well within the 

state and federal standards for this scenario. 

 

 

Similar to the existing and 2022 without-project scenarios, the 

highest worst-case concentration with the project in the year 2022 

was predicted to occur during the morning at the intersection of 

Kilohana Drive and Piilani Highway.  A worst-case 1-hour 

concentration of 4.8 mg/m3 was predicted to occur at this location 

and time.  Worst-case concentrations at other locations and times 

ranged between about 0.7 and 4.4 mg/m3.  In the year 2022 with the 

project, carbon monoxide concentrations in the project area were 

predicted to increase by about 10 to 20 percent compared to the 

without project scenario at most of the locations studied, but the 

predicted worst-case 1-hour concentrations for the 2022 with-

project alternative at all locations studied continued to remain 

well within both the national and state standards. 

 

 

Predicted Worst-Case 8-Hour Concentrations 

 

Worst-case 8-hour carbon monoxide concentrations were estimated by 

multiplying the worst-case 1-hour values by a persistence factor 

of 0.5.  This accounts for two factors: (1) traffic volumes 

averaged over eight hours are lower than peak 1-hour values, and 

(2) meteorological conditions are more variable (and hence more 

favorable for dispersion) over an 8-hour period than they are for 

a single hour.  Based on monitoring data, 1-hour to 8-hour persis-

tence factors for most locations generally vary from 0.4 to 0.8 

with 0.6 being the most typical.  One recent study based on 

modeling [9] concluded that 1-hour to 8-hour persistence factors 

could typically be expected to range from about 0.4 to 0.5.  EPA 

guidelines [10] recommend using a value of 0.6 to 0.7 unless a 

locally derived persistence factor is available.  Recent 
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monitoring data for Honolulu reported by the Department of Health 

[11] suggest that this factor may range between about 0.35 and 

0.55 depending on location and traffic variability.  Considering 

the location of the project and the traffic pattern for the area, 

a 1-hour to 8-hour persistence factor of 0.5 will likely yield 

reasonable estimates of worst-case 8-hour concentrations.  

However, it should be noted that the 8-hour concentration 

estimates are generally less reliable than the 1-hour values due 

to the prediction methodology involved. 

 

 

The resulting estimated worst-case 8-hour concentrations are 

indicated in Table 5.  For the 2009 scenario, the estimated worst-

case 8-hour carbon monoxide concentrations for the study locations 

ranged from 0.8 mg/m3 to 2.0 mg/m3, with the highest concentration 

occurring at the intersection of Kilohana Drive and Piilani 

Highway.  The estimated worst-case concentrations for the existing 

case were well within both the national limit of 10 mg/m3 and the 

state standard of 5 mg/m3. 

 

 

For the 2022 without project scenario in comparison to the 

existing case, worst-case concentrations generally increased but 

remained relatively low.  Concentrations ranged from 1.0 mg/m3 to 

2.0 mg/m3 with the highest concentration occurring at the 

intersection of Kilohana Drive and Piilani Highway.  Despite the 

increase, all predicted 8-hour concentrations for this scenario 

were well within both the national and the state AAQS. 

 

 

For the 2022 with-project scenario in comparison to the 2022 

without-project case, worst-case concentrations increased by about 

10 to 20 percent except at the intersection of Kaukahi Street and 

Wailea Alanui Drive where there was no change.  Worst-case 

concentrations ranged from 0.5 mg/m3 to 2.4 mg/m3 with the highest 



 

 

 

 

 
 
 

 23 

  

concentration occurring at the intersection of Kilohana Drive and 

Piilani Highway.  All predicted 8-hour concentrations for this 

scenario were well within both the national and the state AAQS. 

 

 

Conservativeness of Estimates 

 

The results of this study reflect several assumptions that were 

made concerning both traffic movement and worst-case 

meteorological conditions.  One such assumption concerning worst-

case meteorological conditions is that a wind speed of 1 meter per 

second with a steady direction for 1 hour will occur.  A steady 

wind of 1 meter per second blowing from a single direction for an 

hour is extremely unlikely and may occur only once a year or less.  

With wind speeds of 2 meters per second, for example, computed 

carbon monoxide concentrations would be only about half the values 

given above.  The 8-hour estimates are also conservative in that 

it is unlikely that anyone would occupy the assumed receptor sites 

(within 3 m of the roadways) for a period of 8 hours. 

 

 

7.2  Electrical Demand 

 

The proposed project also will cause indirect air pollution 

emissions from power generating facilities as a consequence of 

electrical power usage.  The peak electrical demand of the 

project when fully developed is expected to reach about 9.5 

megawatts [12].  Assuming the average demand is approximately 

one-half the peak demand, the annual electrical demand of the 

project will reach approximately 42 million kilowatt-hours.  

Electrical power for the project will most probably be provided 

mainly by oil-fired generating facilities, but some of the 

project power may also be derived from photovoltaic systems, wind 

power or other alternative energy sources.  In order to meet the 

electrical power needs of the proposed project, power generating 
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facilities will likely be required to burn more fuel and hence 

more air pollution will be emitted at these facilities.  Given in 

Table 6 are estimates of the indirect air pollution emissions 

that would result from the project electrical demand assuming all 

power is provided by burning more fuel oil at local power plants.  

These values can be compared to the island-wide emission 

estimates for 1993 given in Table 2.  The estimated indirect 

emissions from project electrical demand amount to 2 percent or 

less of the present air pollution emissions occurring on Maui 

Island even if all power is assumed to be derived from oil. 

 

 

7.3  Solid Waste Disposal 

 

Solid waste generated by the proposed development when fully 

completed and occupied is not expected to exceed about 3,249 tons 

per year [13].  Currently, all solid waste on the island is 

buried at solid waste landfills.  Thus, assuming this continues 

to be the method for solid waste disposal, the only associated 

air pollution emissions that will occur will be from trucking the 

waste to the landfill and burying it.  These emissions should be 

relatively minor. 

 

 

8.0  CONCLUSIONS AND RECOMMENDATIONS 

 

Existing Conditions 

 

     Although very little ambient air quality data are available to 

characterize existing conditions, it is likely that state and 

federal ambient air quality standards are currently being met in 

the project area, except perhaps for occasional exceedances of the 

stringent state carbon monoxide standards within small areas near 

traffic-congested locations.  Locations adjacent to large-scale 

agricultural activities may also be occasionally affected by dust. 
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Short-Term Impacts and Mitigation 

 

The major potential short-term impact of the project on air 

quality will occur from the emission of fugitive dust during 

construction.  Uncontrolled fugitive dust emissions from construc-

tion activities are estimated to amount to about 1.2 tons per acre 

per month, depending on rainfall and other factors.  To control 

dust, active work areas and any temporary unpaved work roads 

should be watered at least twice daily on days without rainfall.  

Use of wind screens and/or limiting the area that is disturbed at 

any given time will also help to contain fugitive dust emissions.  

Wind erosion of inactive areas of the project that have been 

disturbed could be controlled by mulching or chemical 

stabilization.  Dirt-hauling trucks should be covered when 

traveling on roadways to prevent windage.  A routine road cleaning 

and/or tire washing program will also help to reduce fugitive dust 

emissions that may occur as a result of trucks tracking dirt onto 

paved roadways in the project area.  Establishment of landscaping 

early in the construction schedule will also help to control dust. 

 

 

During construction phases, emissions from engine exhausts 

(primarily consisting of carbon monoxide and nitrogen oxides) will 

also occur both from on-site construction equipment and from the 

disruption of normal traffic flow.  Increased vehicular emissions 

due to the disruption of traffic can be alleviated by minimizing 

road closures during peak traffic hours. 

 

 

Long-Term Impacts and Mitigation 

 

With the project in the year 2022, worst-case carbon monoxide 

concentrations would likely increase in the project area by about 
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10 to 20 percent at some locations.  Even with the increased 

concentrations, worst-case concentrations should remain well 

within the state and federal standards through the year 2022 with 

the project. 

 

 

Options available to mitigate long-term, traffic-related air 

pollution are generally to further improve roadways, to reduce 

traffic and/or to reduce individual vehicular emissions.  Aside 

from providing added roadway improvements, air pollution impacts 

from vehicular emissions could conceivably be additionally 

mitigated by reducing traffic volumes through the promotion of bus 

service and car pooling in the project area and/or by adjusting 

local school and business hours to begin and end during off-peak 

times.  This mitigation measure is generally considered only 

partially successful.  Reduction of emissions from individual 

vehicles would have to be achieved through the promulgation of 

local, state or federal air pollution control regulations.  For 

example, Hawaii currently does not require annual inspections of 

motor vehicle air pollution control equipment.  However, at the 

present time there is no indication that the state is 

contemplating adopting such rules.  Due to the predicted 

relatively small increases in carbon monoxide concentrations and 

the projected compliance with state and federal standards, 

mitigation measures for air pollution from project-related traffic 

are unnecessary and unwarranted. 

 

 

Any long-term impacts on air quality due to indirect emissions 

from supplying the project with electricity and from the disposal 

of solid waste materials generated by the project will likely be 

small based on the relatively small magnitudes of these 

emissions.  Nevertheless, indirect emissions from project 

electrical demand could likely be reduced somewhat by incorporat-

ing energy-saving features into project design requirements.  
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This might include the use of solar water heaters; designing 

building space so that window positions maximize indoor light 

without unduly increasing indoor heat; using landscaping where 

feasible to provide afternoon shade to cut down on the use of air 

conditioning; installation of insulation and double-glazed doors 

to reduce the effects of the sun and heat; providing movable, 

controlled openings for ventilation at opportune times; and 

possibly installing automated room occupancy sensors. 
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Table 1 
 

SUMMARY OF STATE OF HAWAII AND NATIONAL 
AMBIENT AIR QUALITY STANDARDS 

 
 
Maximum Allowable Concentration 

 
Pollutant 

 
Units 

 
Averaging 

Time  
National 
Primary 

 
National 
Secondary 

 
State 

of Hawaii 

 

Particulate Matter 

(<10 microns) 

 

µg/m3 
 

Annual 

24 Hours 

 

- 

150a 

 

- 

150a 

 

50 

150b 

 

Particulate Matter 

(<2.5 microns) 

 

µg/m3 

 

Annual 

24 Hours 

 

15c 

35d 

 

15c 

35d 

 

- 

- 

 

Sulfur Dioxide 

 

µg/m3 
 

Annual 

24 Hours 

3 Hours 

 

80 

365b 

- 

 

- 

- 

1300b 

 

80 

365b 

1300b 

 

Nitrogen Dioxide 

 

µg/m3 
 

Annual 

 

100 

 

100 

 

70 

 

Carbon Monoxide 

 

mg/m3 
 

8 Hours 

1 Hour 

 

10b 

40b 

 

- 

- 

 

5b 

10b 

 

Ozone 

 

µg/m3 
 

8 Hours 

1 Hour 

 

157e 

235f 

 

157e 

235f 

 

157e 

- 

 

Lead 

 

µg/m3 
 

Calendar 

Quarter 

 

0.15g 
 

0.15g 

 

1.5 

 

Hydrogen Sulfide 

 

µg/m3 
 

1 Hour 

 

- 

 

- 

 

35b 

 
a
Not to be exceeded more than once per year on average over three years. 

B
Not to be exceeded more than once per year. 

C
Three-year average of the weighted annual arithmetic mean. 

D
98th percentile value averaged over three years. 

E
Three-year average of fourth-highest daily 8-hour maximum. 

F
Standard is attained when the expected number of exceedances is less than or equal to 1. 

G
Rolling 3-month average. 



 
 

 

 
 Table 2 
 
 AIR POLLUTION EMISSIONS INVENTORY FOR 
 ISLAND OF MAUI, 1993 
 
 
 
 
 

 
Air Pollutant 

 

 
Point Sources 
(tons/year) 

 
Area Sources 
(tons/year) 

 
Total 

(tons/year) 
 
Particulate 
 

 
63,275 

 
7,030 

 
70,305 

 
Sulfur Oxides 
 

 
6,419 

 
nil 

 
6,419 

 
Nitrogen Oxides 
 

 
7,312 

 
8,618 

 
15,930 

 
Carbon Monoxide 
 

 
4,612 

 
20,050 

 
24,662 

 
Hydrocarbons 
 

 
1,991 

 
234 

 
2,225 

 
 
 
 
 
Source:  Final Report, “Review, Revise and Update of the Hawaii Emissions 
         Inventory Systems for the State of Hawaii”, prepared for Hawaii  
         Department of Health by J.L. Shoemaker & Associates, Inc.,  
         1996 



 
 

 

Table 3 
 

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR 
MONITORING STATIONS NEAREST HONUA’ULA PROJECT 

 
 

 
     

Parameter / Location 2002 2003 2004 2005 2006 
      

Particulate (PM-10) / Kihei 

  24-Hour Averaging Period:      

      No. of Samples 352 340 308 337 337 

      Highest Concentration (µg/m3) 95 78 65 155 72 

      2nd Highest Concentration (µg/m3) 80 72 63 119 66 

      No. of State AAQS Exceedances 0 0 0 1 0 

  Annual Average Concentration (µg/m3) 20 23 19 25 22 

 
 

Source:  State of Hawaii Department of Health, “Annual Summaries, 
Hawaii Air Quality Data, 2002 - 2006” 

 



 
 

 

Table 4 
 

ESTIMATED WORST-CASE 1-HOUR CARBON MONOXIDE CONCENTRATIONS 
ALONG ROADWAYS NEAR HONUA’ULA PROJECT 

 (milligrams per cubic meter) 
 

 
 

 
Year/Scenario 

 
2009/Present 

 
2022/Without Project 

 
2022/With Project 

 
 
 

Roadway 
Intersection 

AM PM AM PM AM PM 

Piilani Highway at 
Kilohana Drive 

4.1 3.1 4.0 2.6 4.8 3.0 

Piilani Highway at 
Okolani Drive 

2.4 2.1 4.0 2.5 4.4 3.0 

Piilani Highway at 
Wailea Ike Drive   

2.4 2.0 3.1 2.2 3.8 3.2 

Piilani Highway at 
Kaukahi Street 

- - - - 0.9 0.7 

Kaukahi Street at 
Wailea Alanui Drive 

1.5 1.7 2.0 1.6 2.1a 1.6a 

Wailea Alanui Drive at 
Wailea Ike Drive 

3.6 2.2 3.7 2.3 3.9 2.5 

 
 
                       Hawaii State AAQS:  10 

              National AAQS:  40 
 
 
 
 
aIncludes mitigation measures given in project traffic report. 
 
 
 



 
 

 

Table 5 
 

ESTIMATED WORST-CASE 8-HOUR CARBON MONOXIDE CONCENTRATIONS 
ALONG ROADWAYS NEAR HONUA’ULA PROJECT 

 (milligrams per cubic meter) 
 

 
 

 
Year/Scenario  

 
 

Roadway 
Intersection 

 
2009/Present 

 
2022/Without Project 

 
2022/With Project 

Piilani Highway at 
Kilohana Drive 

2.0 2.0 2.4 

Piilani Highway at 
Okolani Drive 

1.2 2.0 2.2 

Piilani Highway at 
Wailea Ike Drive   

1.2 1.6 2.0 

Piilani Highway at 
Kaukahi Street 

- - 0.4 

Kaukahi Street at 
Wailea Alanui Drive 

0.8 1.0 1.0a 

Wailea Alanui Drive at 
Wailea Ike Drive 

1.8 1.8 2.0 

 
 
                       Hawaii State AAQS:   5 

         National AAQS:  10 
 
 
 
 
 
aIncludes mitigation measures given in project traffic report. 



 
 

 

 Table 6 
 
 ESTIMATED INDIRECT AIR POLLUTION EMISSIONS FROM 
 HONUA’ULA PROJECT ELECTRICAL DEMANDa 
  
 
 
 

Air Pollutant Emission Rate 
(tons/year) 

 
Particulate 
 

11 

 
Sulfur Dioxide 
 

109 

 
Carbon Monoxide 
 

11 

 
Volatile Organics 
 

<1 

 
Nitrogen Oxides 
 

47 

 
 
 
 
 
 
aBased on U.S. EPA emission factors for utility boilers [2]. 
 Assumes demand of 42 million kw-hrs per year of electrical  
 power use and low-sulfur oil used to generate power. 
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1. INTRODUCTION 

1.1 Project Location 
Honua‘ula is located in Wailea, Kīhei-Mākena, Maui on the relatively gentle lower 
slopes of Haleakalā with Wailea Resort to the west (makai), Mākena Resort to 
the south, ‘Ulupalakua Ranch to the east (mauka), and the Maui Meadows 
subdivision to the north (see Figure 1-1).  Honua‘ula consists of 670 acres, 
herein referred to as the “project site”, and is further identified as 2-1-008: 056 
and 071.  The project site is bisected by a portion (TMK: 2-1-008: 999) of the 
Pi‘ilani Highway right-of-way previously reserved for a planned extension leading 
to upcountry Maui.  However, the State Department of Transportation (DOT) is 
no longer planning to use the right-of-way for the extension.  Approximately 370 
acres of the project site are mauka of the right-of-way and 300 acres are makai.  
Honua‘ula is designated as Project District 9 in the Kīhei – Mākena Community 
Plan and is also zoned Project District 9 under Chapter 19.90A of the Maui 
County Code (MCC). 
 
Primary access to the project site is from the intersection of Pi‘ilani Highway and 
Wailea Ike Drive.  A secondary access is provided from Kaukahi Street. 
 
Elevations across the site range from approximately 300 – 700 feet above mean 
sea level.  The project site is characterized by generally even slopes of 4 to 12 
percent with some variation on some of the knolls and gullies in excess of 14 to 
16 percent. 
 
The northern 75 percent of the project site is characterized as a kiawe/buffel 
grass pastureland.  The southern 25 percent of the parcel is ‘a‘ā land dissected 
by numerous gullies.  The southern area is characterized as a mixed 
kiawe/wiliwili shrubland mixed with non-native kiawe trees, native wiliwili trees, 
and a dense understory of native ‘ilima shrubs. 

1.2 Project Description 
Honua‘ula will be a master-planned community embracing “smart growth” 
principles such as diverse residential opportunities, commercial mixed uses, on 
site recreational amenities, open space, and integrated bicycle and pedestrian 
networks.  Honua‘ula will also foster preservation of natural and cultural 
resources while contributing to Maui’s social fabric and economic diversity. 
 
In compliance with Chapter 19.90A MCC, Honua‘ula will contain Single- and 
Multi- Family Residential, Village Mixed Use, and Recreation and Open 
Space/Utility sub-districts (see Figure 1-2). 
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Figure 1-1 Location Map 
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Single and Multi-family Residential Sub-districts:  The Single- and Multi- Family 
Residential sub-districts will contain Honua‘ula’s residential neighborhoods.  The 
number of residences that may be constructed on-site in Honua‘ula, together with 
any associated off-site residential workforce housing units, will not exceed 1,400. 
 
Approximately 35 percent of homes will be single-family.  The average density of 
the Single-Family Residential sub-district will be 2.5 units per acre or less, and 
the minimum lot area will be 7,500 square feet.  Approximately 65 percent of the 
homes will be multi-family.  The average density of the Multi-Family Residential 
sub-district will be 10 units per acre or less, and the minimum lot area will be 
10,000 square feet. 
 
Village Mixed Use Sub-district  The Village Mixed Use sub-district is envisioned 
as a community center comprised of a mix of residential, commercial, and 
recreational and community facilities serving the needs of Honua‘ula residents 
and guests.  
 
Permitted uses in the village mixed use district include: retail food and beverage 
establishments; grocery stores; retail shops; offices; business services; minor 
medical offices; religious institutions; and public facilities, as stated in Chapter 
19.90A of the Maui County Code (MCC).  
 
The total floor area of all structures commercial and retail structures within the 
village mixed use district will not exceed 100,000 square feet.  The total land 
area of the Village Mixed Use sub-district will not exceed 53 acres. 
 
Recreation and Open Space/Utility Sub-district:  The Recreation and Open 
Space/Utility sub-district will include: the golf course and golf driving range; 
community and recreation centers; parks and playgrounds; native preservation 
and conservation areas; landscaped common or open space areas; trails and 
bike-pedestrian ways; drainage, utility, and erosion control systems; wells and 
reservoirs; and greenhouses and nurseries for the propagation of plants.  The 
total land area of the Recreation and Open Space/Utility sub-district will not 
exceed 350 acres, including the golf course, as stated in Chapter 19.90A of the 
MCC.  
 
Golf Course and Clubhouse:  The 18-hole homeowner’s golf course will include: 
a driving range; clubhouse facility with a restaurant; pro-shop; spa; and indoor 
and outdoor recreational amenities.  The golf course and driving range will be 
part of the Recreation and Open Space/Utility sub-district, while the clubhouse 
and related facilities will be within the Village Mixed Use sub-district.  Major 
portions of the golf course will be designed as an integral part of the community’s 
drainage system. 
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Table 1-1 
Land Use Summary 

Land Use Category Approximate  
Acreage 

Approximate  
No. of Units 

Single-Family Residential 274.1 504 
Multi-Family Residential 59.7 196 
Multi-Family Affordable 41.7 450 
Mixed Use Village 7 -- 
Golf Course and Clubhouse 182.1 -- 
Native Plant Preservation Area 22 -- 
Neighborhood Collector roads 49.6 -- 
Public Parks 6 -- 
Water Tank Sites 3.8 -- 
Fire Station 2 -- 
Wastewater Treatment Plant 2 -- 
MECO Expansion Area 1 -- 
Open Space/Buffer/Detention 
Basins 34 -- 

Total 685 1,150 
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Figure 1-2 Conceptual Site Plan 
(11x17) 
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2. WASTEWATER   
The Conditions of Zoning require that the project develop or participate in the 
operation of a private wastewater treatment facility and system.  The following 
conditions are applicable to wastewater: 
 

Condition 4:  That Honua‘ula Partners, LLC, its successors and permitted 
assigns, shall be responsible for all required infrastructural improvements 
for the project, including water source and system improvements for 
potable and non-potable use and fire protection, drainage improvements, 
traffic-related improvements, wastewater system improvements and utility 
upgrades, as determined by the appropriate governmental agencies and 
public utility companies.  Except as otherwise provided by more specific 
conditions of zoning, said improvements shall be constructed and 
implemented concurrently with the development of each phase of Kīhei-
Mākena Project District 9, and shall be completed prior to issuance of any 
certificate of occupancy or final subdivision approval, unless 
improvements are bonded by Honua‘ula Partners, LLC, its successors and 
permitted assigns. Honua‘ula Partners, LLC shall execute appropriate 
agreements with governmental agencies regarding participation in 
improvements of infrastructure and public facilities as determined by the 
agencies. 
 
Condition 14:  That a nonpotable water supply system shall be utilized for 
all irrigation purposes. 
 
Condition 16:  That Honuaula Partners, LLC, its successors and permitted 
assigns, shall provide a Sewage Disposal Analysis that has been 
reviewed and commented on by the State Department of Health, the State 
Department of Land and Natural Resources, the County Department of 
Environmental Management, and the County Department of Water Supply 
prior to Project District Phase II approval.  The Sewage Disposal Analysis, 
along with reviews and comments, shall be submitted to the Maui County 
Council for review and the project shall be subject to additional conditions 
or amendments by the Maui County Council if warranted by the Sewage 
Disposal Analysis. 
 
Condition 17:  The Honua‘ula Partners LLC, its successors and permitted 
assigns, shall construct, maintain and/or participate in the operation of a 
private wastewater treatment facility and system that accommodate the 
needs of the entire Kīhei-Mākena Project District 9.  All reclaimed water 
from the private wastewater treatment facility shall be utilized for irrigation, 
dust control, or other non-potable purposes, and none of the reclaimed 
water shall be placed into injection wells. 
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The Wastewater Management Design Standards, Volume 1, City and County of 
Honolulu, July 1993 and Wastewater Flow Standards, County of Maui, February 
2, 2006 were used to estimate wastewater flows. 
 
This section reviews the existing wastewater system and describes proposed 
improvements to meet the demands of the project.  The proposed improvements 
are subject to change based on the refinement of plans and availability of more 
detailed information. 

2.1 Existing Conditions 

2.1.1 County Wastewater System 
The Wailea area is serviced by the Kīhei Wastewater Reclamation Facility 
(WWRF) located approximately 4 miles northwest of the project site (see Figure 
2-1).  Sewage from the Wailea area is conveyed to the Kīhei WWRF via the 
South Kīhei Collection System, which consists of trunk sewer mains running 
along South Kīhei Road and Wailea Alanui Drive.  Other Kīhei communities 
along this route are also served by this system. 
 
Several sewer pump stations along the route provide necessary lifts to convey 
flows by gravity to the Kīhei WWRF, as shown in Figure 2-1. 
 
The project site is not served by a wastewater collection system. 
 
The Kīhei WWRF is an activated sludge treatment facility that currently has a 
peak dry weather capacity of 8 million gallons per day (mgd).  The facility has 
undergone major upgrades in its treatment capabilities with the addition of 
flocculation and chemical feed units, effluent filtration, ultraviolet disinfection, and 
renovations to the operations building.  The plant is capable of producing R-1 
effluent, which is the highest quality of reclaimed water, as established by Hawai‘i 
State Department of Health (DOH) Standards.  Because R-1 reclaimed water 
must undergo a high level of treatment, it has minimal restrictions for reuse. 
 
The Kīhei WWRF currently reclaims between 40 and 50 percent of the 
wastewater it treats, typically between 1.6 and 2.0 mgd.  The rest of the R-1 
reclaimed water is discharged through injection wells located on the WWRF site.  
It is envisioned that the Kīhei WWRF will eventually reclaim 100 percent of its 
flow as public acceptance, demand for the high quality effluent increases in the 
future, and the distribution system is developed. 

 
The Kīhei WWRF does have unused capacity, however the 
collection/transmission system may not be adequate to support the project.  The 
County desires to reserve the remaining unused plant capacity to accommodate 
“infill” development in the existing service area, rather than to extend the service 
area.  Additionally, the County desires to move toward a more sustainable 
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Figure 2-1 Existing Wastewater System 
(11x17) 
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approach to their operations.  In regards to wastewater, this would mean more 
water reuse.  The County’s reuse system is much more limited in service area 
than their sewer system.  Therefore, the reuse system would need to be 
extended much more to service the project site.  From a sustainability 
perspective, it would be more desirable to have the reuse water source 
(treatment plant) closer to where the water will be used (project site).  This would 
reduce pumping and energy costs.   

2.1.2 Mākena Wastewater Reclamation Facility 
The Mākena Wastewater Reclamation Facility (WWRF) is located approximately 
1.5 miles south of Honua’ula and is owned and operated by Mākena Wastewater 
Corporation.  The Mākena WWRF was constructed in 2001 to serve the Mākena 
Resort.  The Mākena WWRF is presently sized to serve Increment 1 of the 
Mākena Resort.  A portion of Increment 1 has been constructed.  The current 
design capacity of the Mākena WWRF is 720,000 gallons per day (gpd), and was 
designed to be expandable to 1.54 mgd.  Currently the Mākena WWRF has a 
wastewater flow of 391,413 gpd with an excess capacity of 328,587 gpd.  
Therefore, the wastewater volumes for which the reclamation facility was sized 
may not be achieved.  Therefore the Mākena WWRF could provide wastewater 
treatment for the proposed Honua‘ula Project.   
 
Wastewater received at the reclamation facility is treated using an activated 
sludge process with ultraviolet radiation disinfection.  The wastewater influent is 
initially screened as it comes into the plant.  The screened wastewater flows to 
aeration lagoons where micro-organisms (activated sludge) consume the organic 
material in the wastewater.  The wastewater then flows to a clarifier where these 
micro-organisms settle out.  The wastewater is then filtered and disinfected using 
ultraviolet light. 

2.2 Design Wastewater Flows 
The design peak flows were calculated for each of the Project’s parcels using the 
average wastewater flows, maximum wastewater flows, dry weather 
infiltration/inflow (“I/I”), design maximum flows, and wet weather I/I.  
 
The County of Maui design standards set forth the definitions to be used to 
estimate wastewater flows from developments, as shown below: 
 

1. Average Wastewater Flow:  The average wastewater flow is the sum of 
the products of wastewater flow rates multiply by the number of 
residential units or lot areas.   

 
2. Peaking Factor:  The peaking factor was determined by using the 

Babbit equation to determine the maximum hour wastewater flow.  
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MF =  

 
Where: MF = maximum flow peaking factor 
  p = population in thousands 

 
3. Maximum Wastewater Flow:  The maximum wastewater flows were 

determined by multiplying the average wastewater flow by a County 
adopted flow factor.  A flow factor was determined using the 
cumulative total of average daily flows for each phase. 

 
4. Dry Weather I/I:  Assuming that the sewerlines will be laid above the 

normal groundwater table, an additional factor of 5 gallons per capita 
per day (“gpcd”) was assumed to account for water entering the 
collection system through pipe and manhole joints. 

 
5. Design Maximum Flow:  The design maximum flow is the sum of the 

maximum wastewater flow and dry weather I/I. 
 
6. Wet Weather I/I:  Assuming that the sewerlines will be laid above the 

normal groundwater table, an additional factor of 1,250 gallons per 
acre per day (“gad”) was assumed to account for water entering the 
collection system through pipe joints and sewer structures. 

 
7. Design Peak Flow:  The design peak flow is the sum of the design 

maximum flow and wet weather I/I. 
 
The average dry weather wastewater flow was calculated to be 0.38 MGD, as 
summarized in Table 2-1 Wastewater Flow Analysis 
 
 

Table 2-1 
Wastewater Flow Analysis 

Type Qavg (MGD) 
Average Dry Weather 0.38 
Maximum Day Dry 
Weather 0.91 

Maximum Hour Dry 
Weather 1.37 

Peak Wet Weather 2.19 
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2.3 Proposed Improvements 

2.3.1 Collection System 

2.3.2 Treatment System 
The overarching consideration for the proposed improvements is to meet the 
Conditions of Zoning that the project is responsible for wastewater collection, 
treatment and disposal.  Therefore, the County system serving the Wailea area 
cannot be used.  As a result, connection to the Mākena WWRF or an on-site 
treatment plant were both considered as options: 
 
1. Alternative 1 - On-Site Treatment Plant:  The first alternative is to construct a 

facility that is capable of treating all of the flow to R-1 standards at the 
southwest corner of the project site on approximately 4 acres of land.  The 
WWTP would first screen the wastewater for debris, then go through an 
equalization basin, next through a membrane bioreactor, and finally be 
disinfected using ultraviolet light.   .  The recycled water would be delivered to 
the Honua’ula golf course and other suitable users for irrigation reuse.  
Reverse Osmosis (RO) concentrate from an on-site desalination facility (see 
Section 3.2.2.5) would be blended with the R-1 water. 

 
A membrane bioreactor (MBR) wastewater treatment system is proposed for 
the on-site WWRF to produce R-1 quality water for non-potable use.  The 
MBR process is a biological process (activated sludge process) combined 
with a separation process (membrane system).  MBR systems are widely 
used throughout the world and are considered an industry standard for the 
production of reliable R-1 recycled water.  In addition, MBR systems have the 
smallest footprint of the various biological treatment systems available and 
provide the highest quality recycled water.  
 
During the MBR process, wastewater is pumped into aeration basins, where a 
population of naturally-occurring microbes (activated sludge) treats the water 
by consuming organic matter. The activated sludge is separated from the 
water using membranes, located in the MBR basins. The activated sludge is 
pumped back to the head-end of the aeration basin to be used again.   
 
Periodically, excess activated sludge must be removed (wasted) from the 
treatment system.  The activated sludge goes through a thickening process to 
form dewatered solids.  The dewatered solids will be hauled to the County 
landfill for composting or disposal.  At build-out the on-site WWRF is expected 
to produce approximately 17 wet tons of dewatered solids per week. 
 
The treated water will be disinfected using ultraviolet (UV) light. The treated 
water will flow through concrete channels containing banks of submerged UV 
light bulbs. The water will be disinfected as it passes by the bulbs and is 
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exposed to the UV light. The UV light penetrates the cells of pathogenic 
organisms, rendering them unable to replicate. The disinfected water exiting 
the channel will meet R-1 standards and will be suitable for reuse. A pump 
station located adjacent to the UV channel will deliver the R-1 water to the 
golf course. 
 
Another potential approach to treating Honua‘ula wastewater in lieu of the 
MBR is via an extended aeration activated sludge process, followed by 
addition of coagulant chemicals and granular media or cloth disk filtration. 
Additional land area within Honua‘ula would have to be set aside for the 
WWRF if this approach is taken. The extended aeration activated 
sludge/coagulant/filtration approach is currently used at the Mākena 
Wastewater Reclamation Facility and the Kïhei Wastewater Reclamation 
Facility. 

 
2. Alternative 2 - Mākena WWRF:  The second alternative is to transport 

wastewater to the Mākena WWRF for treatment.  Wastewater from Honua‘ula 
would be conveyed to Mākena via a pump station and force main.  R-1 
recycled water would be pumped back to Honua’ula for use. 

 
Either of the above options are feasible.  Alternative 2 provides the benefit of 
consolidating wastewater services for both developments (Honua’ula and 
Mākena), allowing economies of scale in the treatment process and consolidated 
regulatory compliance.  Sufficient irrigated golf course land is available within 
both developments to reuse 100 percent of the recycle water that will be 
produced. 
 
Connection to the Mākena WWRF was chosen as the best option.  Three 
alternative routes were considered to connect the project site to the Mākena 
WWRF.  The most direct route was selected (R.M. Towill, Wailea 670 
Wastewater Conveyance Alternatives: Analysis and Recommendations, April 16, 
2008). 
 
Wastewater will be treated at the Mākena WWRF (see Figure 2-2).  It may be 
necessary to expand certain portions of the Mākena WWRF to provide a small 
amount of additional capacity to accommodate the total Honua‘ula development 
wastewater flows along with the Mākena Resort flows (existing and proposed).  
As the developments will be phased, implementation of the improvements could 
be implemented at the appropriate phase. 

2.3.2.1 Sewerlines 
The proposed wastewater improvements consist of a gravity collection system to 
collect flows from varying areas within the development.  Pump stations will be 
utilized where the topography requires flows to travel upslope.  The on-site 
wastewater collection system will essentially follow the proposed roadway 
system (see Figure 2-3).  The network of 8-inch gravity sewer lines will collect 
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wastewater from the residential lots and developments throughout the project site 
within four service areas.  In each of these service areas, the sewer lines will 
follow the topography and will flow by gravity to each of the five respective 
wastewater pump stations.   

2.3.2.2 Wastewater Pump Stations 
The existing drainageways provide an obstacle to the gravity system.  Therefore, 
four (4) wastewater pump stations will be utilized to transport the wastewater 
under the drainageways.  Sewerlines may be 3 – 15 feet deep, depending upon 
the installation method used.  A fifth wastewater pump station will be built to 
transport the wastewater from the project site to the existing Mākena WWRF.  
The locations of the WWPSs were selected based on the layout of the gravity 
sewerlines, topography, surrounding land uses, and phasing schedule.  A layout 
of the pump station service zones can be found in Figure 2-4. 
 
All the wastewater flows will be collected at the southwest corner of the project 
site.  From here the flows will be pumped to the Mākena WWRF. 

2.4 Wastewater Reuse 
Wastewater treated to an R-1 level will be pumped back to the project site and 
stored in water features located on the golf course.  The brine water from the 
reverse osmosis (RO) facility (see Section 3.2.2.5) will be mixed with the R-1 and 
other non-potable reclaimed water (see Figure 2-5).  Water stored on the golf 
course will then be distributed for irrigation purposes as needed.  
 
To meet County’s current standards and Conditions of the Zoning to reuse 
reclaimed water, it is proposed to use the R-1 reclaimed water to irrigate portions 
of the project area such as the golf course and golf course landscaping. 
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R-1 reclaimed water will be mixed with the brine water to irrigate the golf course 
and golf course landscaping.  The non-potable water will be used to irrigate the 
roadway landscaping, individual residential lots, and other common areas to be 
in compliance with the Conditions of Zoning. 
 
As a backup to the reclaimed water system (during periods where reclaimed 
water maybe unavailable), if necessary, brackish water will be pumped to the golf 
course.  Reclaimed water will not be placed in injection wells (see Condition 17). 

2.5 Summary 
The overarching consideration for the proposed improvements is to meet the 
Conditions of Zoning that the project is responsible for wastewater collection, 
treatment and disposal.  The County system serving the Wailea area cannot be 
used, therefore connection to the Mākena WWRF or an on-site treatment plant 
are potential options.  Connection to the Mākena WWRF is the preferred option. 
 
Both alternatives as discussed in the previous sections are feasible.  However, 
Alternative 2 is recommended as it provides the benefit of consolidating 
wastewater services for both developments (Honua‘ula and Mākena), allowing 
economies of scale in the treatment process and consolidated regulatory 
compliance.   
 
The on-site wastewater collection system will essentially follow the proposed 
roadway systems.  The network of 8-inch gravity sewer lines will collect 
wastewater from the residential lots and developments throughout the project site 
within four service areas.  In each of these services areas, the sewer lines will 
flow to each of the four respective wastewater pump stations.  The wastewater 
will be treated either on site or off site at the Mākena WWRF. 
 
R-1 reclaimed water will be used to irrigate the golf course and golf course 
landscaping. 
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3. POTABLE AND NON-POTABLE WATER  
The Conditions of Zoning require that the project develop a private water source, 
storage facilities, and transmission pipelines in accordance with Department of 
Water Supply standards: 
 

Condition 1:  That Honua’ula Partners, LLC, its successors and permitted 
assigns, shall, at their own cost and expense, develop, maintain, and 
operate, or cause to be developed, maintained, and operated, a private 
water source, storage facilities, and transmission lines for the Wailea 670 
project in accordance with Department of Water Supply standards and all 
applicable community plans.  Honua’ula Partners, LLC, its successors and 
permitted assigns, shall comply with all reporting requirements of the State 
Commission on Water Resource Management. 
 
In addition, Honua’ula Partners, LLC, its successors and permitted 
assigns, shall comply with applicable water ordinances that pertain to the 
supply and transmission of water from the island of Maui when such 
ordinances are enacted. 
 
At the time the project water system is completed, Honua’ula Partners, 
LLC, its successors and permitted assigns, shall offer to the County the 
right to purchase the project water system at the cost of development of 
such system. 
 
The water rates for the residential workforce housing units shall be no 
higher than the general water consumer rates set by the County in its 
annual budget, for as long as the units are subject to Chapter 2.96, Maui 
County Code. 
 
Condition 4:  That Honua‘ula Partners, LLC, its successors and permitted 
assigns, shall be responsible for all required infrastructural improvements 
for the project, including water source and system improvements for 
potable and non-potable use and fire protection, drainage improvements, 
traffic-related improvements, wastewater system improvements and utility 
upgrades, as determined by the appropriate governmental agencies and 
public utility companies.  Except as otherwise provided by more specific 
conditions of zoning, said improvements shall be constructed and 
implemented concurrently with the development of each phase of Kīhei-
Mākena Project District 9, and shall be completed prior to issuance of any 
certificate of occupancy or final subdivision approval, unless 
improvements are bonded by Honua‘ula Partners, LLC, its successors and 
permitted assigns. Honua‘ula Partners, LLC shall execute appropriate 
agreements with governmental agencies regarding participation in 
improvements of infrastructure and public facilities as determined by the 
agencies. 
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Condition 14:  That a non-potable water supply system shall be utilized for 
all irrigation purposes. 

 
Water Systems Master Plan for the Honua’ula Project in Wailea, Maui (TNWRE, 
December 2009) was used to estimate water demand. 
 
This section documents the assumptions and process for designing the proposed 
potable and non-potable improvements to meet the demands of the project.  

3.1 Existing Conditions 
The project site falls within the Kamaole aquifer which extends west along 
Waiakoa Gulch to Kīhei; south to Cape Kina‘u; Cape Kina‘u northeast along crest 
of southwest rift of Haleakalā to Kolekole.  The Kama‘ole aquifer has a 
sustainable yield of 11 mgd and the total aquifer pumpage is on the order of 3.5 
to 4.0 mgd at present (Mink and Lau, 1990).  In 1990, the CWRM set the 
sustainable yield of the Kama’ole Aquifer at 11 million gallons per day (MGD).  
This was based on a computed groundwater recharge of 25 MGD and the 
assumption that 44 percent of the recharge could be withdrawn by wells without 
adversely impacting the integrity of aquifer.  However, several far more detailed 
and sophisticated studies on the aquifer’s recharge have been completed since 
then (USGS 1999; Waimea Water Services Inc. 2004; USGS 2007).  These 
studies indicate that the recharge amount on which the CWRM’s sustainable 
yield is based is substantially underestimated; the actual sustainable yield of the 
aquifer may be as much as 50 percent greater than the 1990 CWRM estimate.  
Current actual aquifer pumpage is estimated to be approximately 4.0 MGD 
(TNWRE 2010). 

3.1.1 County System 
The Kīhei-Wailea area is part of the Central Maui Water System.  Potable water 
is supplied entirely by the Iao Aquifer, which also supplies the Wailuku-Kahului 
region.  A 36-inch transmission main and an 18-inch main extending along 
Mokulele Highway delivers water to the Kīhei-Wailea area.  Existing water 
systems in the vicinity of the project site include the Maui Meadows System to 
the north and Wailea Resort System to the west. 
 
Although the project will not be served by the County Water System, adjacent 
developments are served by the County.   
 
The County’s Maui Meadows System consists of a 0.5 million gallon (MG) high-
level tank located at the 799 foot elevation and a 1.0 MG mid-level tank located 
at the 563 foot elevation (see Figure 3-1).  Both 0.5 MG and 1.0 MG tanks are 
fed by the Kilohana 1.0 MG low-level tank through a 12-inch transmission line. 
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There is also an existing 1.0 MG water tank that will be dedicated to the County 
of Maui located on the project site above Kaukahi Street.  This tank provides 
service to developments below the project site. 
 
The potable Wailea Resort System is a County system that consists of a low-
level 2.0 MG tank south of Wailea Ike Drive at the 210 foot elevation and a 3.0 
MG mid-level tank at the 374 foot elevation.  The Wailea 3.0 MG tank is located 
to the west of the Honua‘ula project and serves most of the subdivisions below 
the project site.  

3.1.2 Private Water System 
The Wailea Resort operates a private non potable system for golf course 
irrigation. 
 
The project has four brackish wells.  Two of these are on site (Wailea 670 Nos. 1 
and 2).  The other two are off site wells (Kama‘ole 1 and 2) located on Haleakalā 
Ranch property  north of Maui Meadows within a water source development area 
designated for well development for Honua‘ula (see Figure 3-2).  The total safe 
yield of the four wells, with one as standby, is 1.296 MGD (TNWRE 2009).  
 
In compliance with Conditions 4 and 14, the project will develop and operate a 
private water system providing both potable and non-potable water for use within 
the project. The potable system will provide source and supply for all domestic 
needs through a series of wells, a delivery system, a reverse osmosis water 
treatment plant and storage tanks.  The non-potable water system will utilize 
water from wells, reclaimed water from the wastewater treatment facility as well 
as all water/brine byproduct from the reverse osmosis treatment facility 
 
The projected brackish supply needed to address both potable and non-potable 
water needs for the project at build-out is approximately 2.490 MGD. This 
demand will be served by the existing and proposed wells located within the 
Haleakala Ranch source development area (two more wells within this area will 
be developed as demand is projected within the project). 

3.2 Potable Water System 

3.2.1 Projected Potable Water Use 
Based upon the Water Systems Master Plan for the Honua‘ula Project (TNWRE, 
December 2009), the average daily potable water use for the project was 
estimated to be 0.342 MGD.  The average use with the inclusion of the 10% 
allowance for leakage and unmetered use is estimated to be 0.3766 MGD. 
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3.2.2 Proposed Potable Water System Improvements 
The proposed potable and non-potable water system will be part of a larger 
system integrating use of brackish well water and reclaimed water from the 
WWRF. 

3.2.2.1 Pressure Zones 
The elevation of the project site ranges from 320 to 710 feet.  To provide service 
over this range of elevation, the project site was divided into two pressure zones, 
correlating with a high and low water storage system approximately divided by 
the 530-foot elevation. 
 
The service pressure zones were established by storage reservoirs with spillway 
elevations of 640 and 810 feet.  The 640-foot reservoirs will be on site and the 
810-foot reservoirs will be mauka of the project site on land owned by Ulupalakua 
Ranch. 
 
The overriding consideration for the potable water system is the condition of 
zoning requiring a system independent of the County water system. 

3.2.2.2 Source and Transmission 
Service from the County DWS is not available for the project, therefore the 
following three private water systems will be developed: 
 

1. a non-potable system supplied by brackish wells will provide water for 
irrigation of common areas and within development parcels; 

2. a potable system supplied by RO- treated water, using brackish 
groundwater as the feedwater supply, will provide drinking water and 
other, within building potable uses; and 

3. a golf course irrigation system supplied by treated  wastewater (R-1 
quality), concentrate from the RO treatment of the potable supply, and 
brackish groundwater from the non-potable irrigation system. 

 
To provide potable and non-potable water service to the project, two new 
brackish water wells (Kama‘ole 3 and 4) will be developed in a well field to the 
north of Maui Meadows which is approximately 2.5 miles away at an elevation of 
600 feet (in Haleakalā Ranch property) (see Figure 3-2).  A well field is an area 
designated for well development.  Depending on actual water use rates that 
materialize, an additional well may be required with the well field (in Haleakalā 
Ranch property).  The new wells will all be within the Kamaole aquifer and within 
the Kīhei-Mākena Community Plan area.  The brackish water will be pumped 
through a 12” – 20” pipeline to the project site.  A total supply of 2.49- MGD 
would be provided at full build-out. 
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The alignment will route brackish water from Kama‘ole Wells 3 and 4 through the 
well field directly to the water treatment and storage facilities located within and 
outside the project area. This system will require pumping to deliver the water to 
the treatment facility.  The alignment and these facilities fall along the eastern 
(mauka) boundary of Meadow Meadows and Honua’ula. 

3.2.2.3 Storage 
Water storage will be required for each of the pressure zones.  According to the 
report by TNWRE (2009), the lower tank (at approximate elevation 640-foot), 
servicing the lower portion of the site, will be located along the eastern border of 
the project adjacent to a reverse osmosis plant (see Figure 3-2).  The lower tank 
will be a 0.5 MG tank.  The high tank (at approximate elevation 810-foot), located 
off-site and east (mauka) of the project site, will service the upper portion of the 
project site.  The upper tank will be a 0.2 MG tank.  Both tanks were sized to 
provide the projected maximum day use including the 10% allowance for leakage 
and unmetered use with no credit for source inflow.   
 
As described above in section 3.2.2.2, storage for the upper delivery system will 
be established through a pressurized system using storage tanks for supply and 
the lower level system using storage and gravity for service. 

3.2.2.4 Distribution 
The on-site upper level and lower level potable water distribution system, 
respectively will largely follow the proposed roadway system providing water to 
irrigate the golf course, individual residential lots, roadway landscaping, and 
other common areas (see Figure 3-3).  An 8” potable waterline and a 16” non-
potable waterline will be used for water distribution. Waterline sizes were 
determined from the tables provided in the Sizing Water Service Lines and 
Meters of the American Water Works Association.  Tables can be found in 
Appendix A.  Some assumptions were noted to determine the size of the 
waterlines: 
 

1. Pipe material will be Class 150 PVC 1120 Pressure Pipe for non-potable 
water 

2. Pipe material will be Ductile Iron Pressure Pipe for potable water 
3. A Flow of 2,000 GPM is used for the non-potable water 

 
Pressure reducing valves are used to regulate excessive pressures within the 
pressure zones. 

3.2.2.5 Treatment – Reverse Osmosis 
The brackish well water will be treated by reverse osmosis to produce potable 
water for the project.  The reverse osmosis process involves initially passing the 
raw brackish water through a filter to remove particulate matter.  The filtered 
water is then forced through a membrane under pressure.  The membrane acts 
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as a barrier to salts and other constituents.  The water that passes through the 
membrane may be further chemically treated and disinfected prior to use.  The 
reverse osmosis plant will be located at the eastern border of the project site next 
to the lower distribution tanks (see Figure 3-3).  A portion of the brackish water 
will bypass the reverse osmosis plant, to be used as non-potable water for 
irrigation.  The brine effluent produced by the plant will also be diluted and 
reused as non-potable water for irrigation.  The non-potable water system is 
discussed subsequently. 
 
The RO facility generates brine in the process of producing potable water. The 
Conditions of Zoning prohibit the use of injection wells to dispose of the brine.  
However, by diluting it with other non-potable water (such as R-1), its salt content 
can be reduced to a degree that it will be used for irrigation. 

3.3 Non-Potable Water System 

3.3.1 Projected Non-Potable Water Use 
Non-potable water will be used to irrigate the golf course, individual residential 
lots, roadway landscaping, and other common areas.  The Conditions of Zoning 
require that irrigation be done using non-potable water.  The projected average 
daily non-potable water use is 0.810 MGD through Phase 3.  The estimated golf 
course irrigation requirement is 0.717 MGD for 110 acres (TNWRE, 2009). 
 
Development of the non-potable water system will be concurrent with the phasing 
of major backbone infrastructure and the individual residential subdivisions. 

3.3.2 Proposed Non-Potable Improvements 

3.3.2.1 Pressure Zones 
Comparable to the potable water system, the site is separated into two pressure 
zones due to the elevation difference across the site. 

3.3.2.2 Source 
There are three sources of non-potable water: the R-1 reclaimed water returned 
from the Wastewater Reclamation Facility, the brine water being wasted from the 
RO facility, and well water.   

3.3.2.3 Storage 
Similar to the potable water system, storage tanks will be provided for each 
pressure zone.  According to the report by TNWRE (2009), a 1.0 MG lower non-
potable water tank will be located at the 640’ elevation adjacent the RO plant.  
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A 0.5 MG upper non-potable water tank will be located at the 810’ elevation.  The 
golf course irrigation water will be stored in water features located on the golf 
course. 

3.3.2.4 Distribution 
The on-site upper level and lower level non-potable water distribution system 
respectively will largely follow the proposed roadway system providing water  to 
irrigate individual residential lots, roadway landscaping, and other common areas 
(see Figure 3-4).  A separate distribution system will be used to irrigate the golf 
course.  Pressure reducing valves will be used to regulate excessive pressures 
within the pressure zones. 

3.4 Summary 
At full build-out, the proposed project is estimated to have a daily potable water 
use of 0.342 MGD, and an average use with 10% allowance for leakage and 
unmetered use of 0.3766 MGD.  The daily non-potable water use is 0.810 MGD, 
and an average use with 10% allowance for leakage and unmetered use of 0.890 
MGD.  Due to the elevation range of the project site, the site was divided into two 
zones, correlating with high-level and low-level water storage water systems 
approximately divided by the 530-foot elevation. 
 
To provide potable and non-potable water demand, two new brackish water wells 
will be developed to meet the demands of the proposed project.  Depending on 
actual water use rates that materialize, an additional well may be required.  The 
project is estimated to have a 0.5 MG lower-level tank and a 0.2 MG higher-level 
tank to store potable water.  A 1.0 MG lower-level tank and 0.5 MG higher-level 
tank to store non-potable water.  The potable tanks were sized to meet the 
estimated maximum day rate plus the 10% allowance for leakage and unmetered 
use, in storage volume with no credit for source inflow.  The non-potable tanks 
were sized to provide fire protection, providing a fire flowrate with coincident 
maximum day demand for the duration of the fire, with the reservoir ¾ full at the 
start of the fire. 
 
Waterline sizes will vary in size from 8 inch to 20 inch lines and follow the 
proposed roadway systems. 
 
Non-potable water will be used to irrigate the golf course, individual residential 
lots, roadway landscaping, and other common areas in compliance with the 
Conditions of Zoning. 
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4. DRAINAGE 
The Conditions of Zoning require that the project develop infrastructure 
improvements: 
 

Condition 4:  The Honua‘ula Partners LLC, its successors and permitted 
assigns, shall be responsible for all required infrastructural improvements 
for the project, including water source and system improvements for 
potable and non-potable use and fire protection, drainage improvements, 
traffic-related improvements, wastewater system improvements and utility 
upgrades………. 

 
This section reviews the existing topography and drainage conditions and 
describes proposed improvements to meet the demands of the project.  The 
proposed improvements are subject to change based on the refinement of plans 
and availability of more detailed information. 

4.1 Existing Conditions 
For the purpose of the drainage assessment the drainage area (herein referred 
to as “project area”) to be assessed encompasses approximately 687 acres, 
including the project site (TMK: 2-1-008: 056 and 071), TMK 2-1-008: 043, and 
the Pi‘ilani Highway right-of-way within the property (TMK 2-1-008:999(portion)).   
 
In addition to the on-site drainage areas, the “project area” also consists of off-
site drainage areas.  Approximately 3,989 acres of land mauka of the project 
area is taken into consideration as off-site drainage.  The area mauka of the 
project site consists of undeveloped land, dirt roads and minor natural drainage 
channels.  Generally, the drainage will flow in a westerly direction from Haleakalā 
toward the ocean. 
 
Wailea Resort and Golf Course is located makai of Honua‘ula. 

4.1.1 Climate 
The project area generally experiences warm, dry weather except during 
occasional trade wind showers and during the major storm periods in the winter 
months.  Kona storms usually produce high surface water runoff.  Average 
annual rainfall is approximately 18 inches in the project area. 

4.1.2 Topography and Soil Conditions 
On site soils are largely comprised of four soil types designated by the U.S. 
Department of Agriculture, Soil Conservation Service (see Figure 4-1): 
 
 The majority of the project site is classified as Keawakapu Extremely Stony 

Silty Clay Loam (KNXD). The soil consists of a 2-inch thick dark reddish-
brown stony silt loam.  The subsoil has a 16-inch thick dark reddish-brown 
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silty clay loam.  Permeability is moderate, runoff is slow to medium, and the 
erosion hazard is slight to moderate.  The slopes generally range from 3 to 17 
percent with elevations ranging from 320 feet on the makai (west) end to 720 
feet on the mauka (east) end. 

 
 The lower, western portion of the project site is classified as Makena Loam, 

Stony Complex (MXC).  It consists of Makena loam and Stony land.  The 
permeability is moderately rapid, runoff is slow to medium and the erosion 
hazard is slight to moderate.  The slopes generally range from 3 to 5 percent. 

 
 The southern third of the project site is classified as Very Stony Land (rVS), 

with slopes ranging from 7 to 13 percent.  Permeability is moderate, runoff is 
slow to medium and the erosion hazard is slight to moderate. 

 
 Oanapuka (OAD), Very Stony Silt Loam is found in the southeast corner of 

the project site.  This soil type has been used to support pasture land and 
wildlife habitat with its exotic grasses and trees.  Permeability is moderately 
rapid, runoff is slow and erosion hazard is slight to moderate. 

4.1.3 Hydrology 
Surface runoff mauka of the project sheetflows over the project site toward the 
ocean or through natural drainage paths before discharging into the ocean.  
There are approximately 8 well-defined natural drainage paths in which runoff 
flows through the site.   
 
The existing project area consists of about 4,692 acres of off site and on site 
drainage.  The existing area can be categorized into twelve (12) distinct drainage 
basins, based on approximate ridgelines and natural topography (see Figure 4-
2). 
 

1. Drainage Basin A.  This drainage basin has an area of approximately 
1,500 acres.  Surface flow from Haleakalā travels in a westerly direction 
over the natural terrain toward the ocean.  Currently, most of the basin is 
covered with slight to moderate vegetation.  Most of the drainage flow can 
be considered off site.  Ultimately, the runoff flows west through the 
Wailea development and into the ocean. 

 
2. Drainage Basin B.  Surface flow from this drainage basin encompasses 

approximately 446 acres.  This surface flow starts from Haleakalā and 
travels in a westerly direction toward the ocean through the natural terrain. 

 
Most of this terrain is made up of slight to moderate vegetation.  
Ultimately, this drainage flow will reach the ocean though the lower Wailea 
development. 
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3. Drainage Basin C.  Approximately 494 acres of light brush makes up this 
drainage basin.  Starting from Haleakalā, runoff surface flows in a westerly 
direction toward the ocean through the natural terrain.  Most of this 
drainage basin can be considered off site drainage.  Ultimately, the 
drainage flow will pass through the neighboring Wailea development and 
into the ocean. 

 
4. Drainage Basin D.  Most of the 41 acres of this drainage basin is 

considered on site.  Runoff in this basin surface flows through the natural 
terrain of slight to moderate vegetation in a westerly direction toward the 
ocean through the Wailea development. 

 
5. Drainage Basin E.  About half of the 84 acres from this drainage basin 

can be considered off site while the other half is considered on site.  The 
drainage flow from the upper off site area flows in a westerly direction 
toward the project site through the natural terrain of slight to moderate 
vegetation.  Moving through the Wailea development, the drainage flow 
from this drainage basin will ultimately discharge into the ocean. 

 
6. Drainage Basin F.  This drainage basin has a total area of about 100 

acres.  Surface runoff from this drainage basin generally flows in a 
westerly direction toward the ocean.  Slight to moderate vegetation covers 
the existing basin.  Most of this basin can be considered on site.  
Ultimately, the flow from this basin will pass through the Wailea 
development and into the ocean. 

 
7. Drainage Basin G.  Reaching up into Haleakalā, this drainage basin is 

about 1,430 acres.  The runoff from this basin surface flows in a westerly 
direction toward the ocean through the natural terrain of aa basalt.  Most 
of this basin can be considered off site.  Ultimately, the surface runoff will 
pass through Wailea development and discharge into the ocean. 

 
8. Drainage Basin H.  The natural terrain of this drainage basin consists of 

about 61 acres of slight to moderate vegetation.  About half of this basin 
can be considered on site.  Moving in a westerly direction, runoff surface 
flows from Haleakalā toward the ocean through the Wailea development. 

 
9. Drainage Basin I.  This drainage basin has an area of about 92 acres, 

mostly consisting of ā‘a basalt.  Surface flow will travel westerly through 
about half the basin over natural terrain.  Then, through the other half of 
the basin, the project site.  Ultimately, this flow will travel through the 
Wailea development and into the ocean. 

 
10. Drainage Basin J.  Over half of the 31 acres in this basin can be 

considered on site.  Slight to moderate vegetation covers the existing 
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natural terrain.  Surface flow travels in a westerly direction toward the 
ocean through the Wailea development. 

 
11. Drainage Basin K.  About 325 acres make up this drainage basin.  Mostly 

covered in slight to moderate vegetation and natural terrain, surface flow 
moves in a westerly direction toward the ocean.  Most of this drainage 
basin can be considered off site.  Ultimately, the runoff will flow through 
the Wailea development and into the ocean. 

 
12. Drainage Basin L.  This basin has an approximate area of 80 acres.  

Runoff surface flows in a westerly direction through the slight to moderate 
vegetation that covers most of the natural terrain.  About half of this basin 
can be considered off site.  Ultimately, the runoff will discharge into the 
ocean through the Wailea development. 

 
Table 4-1 provides a summary of the twelve existing drainage basins that are 
shown in Figure 4-2. 

4.1.4 Flood Zone 
According to the Flood Insurance Rate Map (FIRM), Community-Panel Number 
150003 0330 B, dated June 1, 1981, the project area is located in Zone C, an 
area of minimal flooding (see Figure 4-3).  The project is not located in a flood 
zone. 

4.2 Demand Analysis 
As Honua‘ula is developed, the nature of the land will be altered.  The rate at 
which surface runoff flows (usually measured in cubic feet per second, cfs) will 
change and the quantity of runoff (usually measured in acre-feet, ac-ft) will also 
change resulting from the altered nature of the land.  The off site runoff entering 
the Project Site is assumed to remain unchanged.  The change in runoff from the 
Project Site was determined as described in the following sections. 
 
First, the peak runoff rates for a 100 year – 24 hour event for the existing, pre-
development, and post-development conditions were calculated.  The existing 
conditions are considered to be the overall watershed, including areas mauka of 
the project site.  Portions of the existing areas within the project site area are 
further broken down into pre-development conditions.  This more defined pre-
development condition allows comparison to post- development conditions.  The 
drainage area off site remains the same for pre- and post-development 
conditions. 
 
Second, using the calculated peak runoff rates, the runoff volumes for a 100 year 
– 24 hour event for both the pre-development and post-development conditions 
were calculated.  The difference between pre-development and post-
development runoff volumes will be used to size detention basins such that the 
future runoff volume will not exceed the existing volume. 
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Third, the peak runoff rates for a 50 year – 1 hour event for the post-development 
condition was calculated and used to size the drainage piping systems. 

4.2.1 Peak Runoff Rates 
The peak runoff rates for the drainage area were calculated in conformance with 
the County of Maui Department of Public Works Rules for the Design of Storm 
Drainage Facilities in the County of Maui dated July 1995 (County Standards).  
The two methods of calculating peak runoff rates are: 
 
 Rational Method is used for watersheds with areas less than 100 acres.  A 

design storm with a recurrence interval of 50 years and duration of 1 hour is 
used for storm water calculations. 

 
 SCS Method is used for watersheds with areas greater than 100 acres.  A 

design storm with a recurrence interval of 100 years and duration of 24 hours 
is used for storm water calculations. 

 
Peak runoff rates for the existing twelve (A – L) drainage basins were calculated 
to establish the existing runoff through the existing gulches and gullies, and is 
summarized in Table 4-1. 
 
Increases in storm water runoff are generally related to the type of development 
or improvements undertaken to previously undeveloped areas.  This increase of 
storm water runoff is created by changes in a number of factors including soil 
infiltration characteristics (soil permeability), relief (slope of ground), vegetation 
cover (percentage of vegetation cover over the drainage area), and development 
type (industrial, hotel, residential, agriculture, others).  Of these factors, 
development type is the most significant characteristic that affects storm water 
runoff. 
 
As the project area is developed, the runoff pattern defining the existing twelve 
drainage basins will be modified by the construction of the related roads and 
drainage facilities.  In order to calculate the peak runoff rates for the project area 
in the future (post-development), the existing twelve drainage areas were further 
divided into 27 drainage areas (further discussed in Section 4.3.1). 
 
The pre-development peak runoff rates were used as a base, from which to 
calculate the storage volume required to maintain existing conditions after the 
project area is developed. 
 
Table 4-2 indicates the calculations of the pre-development peak runoff rates for 
the 27 drainage basins. 
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4.3 Post-development Improvements 

4.3.1 Hydrology 
In general, storm runoff will continue to travel from the upper mauka lands 
through the project to the ocean.  Runoff from the off site mauka areas is not 
expected to increase as it enters the property.  On site development, including 
roadways, residential lots, and commercial areas, will cause an increase in storm 
runoff due to the increase in impervious surfaces.  However, the drainage 
scheme and the proposed drainage system improvements will maintain or reduce 
the rate of runoff discharged to the ocean to equal or less than pre-development 
rates, in compliance with County Standards.  In addition, the use of detention 
basins, debris basins, and natural swales or channels will store and filter the 
stormwater, removing pollutants (via percolation) prior to exiting the project site 
(see Figure 4-4). 
 
The future development will consist of about 697 acres of on site drainage that 
includes a portion of Pi‘ilani Highway entering into the site.  It also includes 
roughly 3,989 acres of off site drainage that will remain the same as existing.  On 
site drainage basins were created for both pre-development conditions and post-
development conditions.  Runoff will be redirected into natural open drainage 
channels, detention basins, and series of drain lines.  The proposed development 
was further divided into 27 drainage basin areas (see Figure 4-5).   
 

1. Drainage Basin 1.  Located on the north side of the Project Site, this 
drainage basin includes multi family lots, a natural open channel, and a 
detention basin.  Approximately 30 acres of this drainage basin will be 
diverted into a natural open drainage channel which flows through the 
northern portion of this basin.  This channel diverts runoff in a westerly 
direction toward Detention Basin 1, within the area. 

 
2. Drainage Basin 2.  This drainage basin is roughly 30 acres and is located 

toward the northeast corner of the project.  Single and multi family lots 
make up this basin along with roads, a natural open drainage channel, 
and detention basins.  Most of the runoff will move through the natural 
open channel and eventually end up in Detention Basin 2 on the west side 
of the area. 

 
3. Drainage Basin 3.  About 39 acres make up this drainage basin on the 

northeast side of the project site.  Single and multi family lots are planned 
for much of this area.  Holes 5 and 6 of the golf course also occupy a 
portion of this basin.  A natural open drainage channel will run though the 
middle of this basin with runoff flowing in a westerly direction.  This 
channel will divert most of the runoff into Detention Basins 3 and 4 in the 
western portion of this area. 
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4. Drainage Basin 4.  Multi family lots and village mix use lots will make up 

most of approximately 28 acres of this drainage basin.  It is located toward 
the northeast side of the project site.  A natural open drainage channel 
diverts runoff through the middle of this basin, in a westerly direction, 
toward Detention Basin 1.   

 
5. Drainage Basin 5.  Located on the north side of the project, 

approximately 12 acres make up this basin.  Most of this basin is to be 
single and multi family lots.  A natural open drainage channel is located in 
the middle of this basin and diverts runoff westerly toward Detention Basin 
5 on the west side of this area. 

 
6. Drainage Basin 6.  This drainage basin of about 11 acres is located in the 

north western portion of the project site.  It includes multi family lots and 
village mixed use lots.  Runoff in this area will surface flow through a 
natural drainage channel to Detention Basin 6 to the west. 

 
7. Drainage Basin 7.  Single and multi family lots, golf course holes 4, 5, 

and 7, a natural open drainage channel, and a detention basin will make 
up approximately 24 acres of this basin.  The natural open drainage 
channel runs through the middle of this basin.  Most of the runoff will 
surface flow to the open channel then flow in a westerly direction toward 
Detention Basin 7 along the west side of golf course. 

 
8. Drainage Basin 8.  Approximately 11 acres of this drainage basin are 

proposed to have multi family lots and a park.  This basin is located in the 
western portion of the project site.  Some runoff will be captured by 
Detention Basin 8 and the rest will continue to flow in a western direction. 

 
9. Drainage Basin 9.  Single and multi family lots and golf course holes 4 

and 7, are within approximately 27 acres of this basin.  Most of the surface 
runoff in this area will go into Detention Basin 9 around the golf course 
holes. 

 
10. Drainage Basin 10.  Approximately 13 acres make up this drainage basin 

located in the middle portion of the project site.  It includes multi family 
lots, an open natural drainage channel, as well as the fire station.  Most of 
the runoff flows toward Detention Basin 10 and the rest will continue to 
surface flow in a westerly direction.   

 
11. Drainage Basin 11.  This drainage basin of approximately 48 acres is in 

the middle portion of the project site.  This area includes single family 
units, holes 3 and 8, and a detention basin.  Runoff will flow toward a 
natural open channel that runs through the middle of this area.  The runoff 
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will flow to Detention Basin 11 in the western portion of this area along the 
golf course. 

 
12. Drainage Basin 12.  Approximately 28 acres make up this drainage 

basin.  Single and multi family lots, a couple of detention basins, and hole 
2 of the golf course make up this basin.  Runoff will surface flow in a 
westerly direction toward Detention Basins 12 and 13. 

 
13. Drainage Basin 13.  This drainage basin is approximately 19 acres.  It 

contains single and multi family lots, a natural open channel, and a 
detention basin.  Runoff is directed to the natural open channel in the 
northern portion of this basin.  Ultimately, runoff will flow to Detention 
Basin 14 in the western portion of this area. 

 
14. Drainage Basin 14.  Single and multi family lots, a natural open drainage 

channel, hole 1 or the golf course, and a detention basins make up this 
basin which is located in the central portion of the project site.  The natural 
open drainage channel runs through the middle of approximately 14 acres 
in this basin.  Runoff surface flows toward the open channel and to 
Detention Basin15 in the western portion of this area. 

 
15. Drainage Basin 15.  Located in toward the south east portion of the 

project site, this drainage basin is about 27 acres.  It will include single 
and multi family lots, a natural open drainage channel, a portion of hole 9 
of the golf course, and a detention basin.  The natural drainage channels 
divert the runoff in this basin toward Detention Basin 16 in the western 
portion of this area. 

 
16. Drainage Basin 16.  This drainage basin is approximately 4 acres located 

in the northwest portion of the project site.  It is proposed to have multi-
family lots and the water tank.  Runoff will surface flow in a western 
direction toward Pi‘ilani Highway. 

 
17. Drainage Basin 17.  Single family units are proposed for roughly 9 acres 

of this drainage basin.  This drainage basin is located to the east of Pi‘ilani 
highway in the southern portion of the site.  Runoff in this basin will go to 
Pi‘ilani Highway. 

 
18. Drainage Basin 18.  Located in the western portion of the project site, this 

drainage basin has an area of about 6 acres.  Village mixed use units and 
a natural open drainage channel are proposed for this area.  The runoff in 
this basin will surface flow in a westerly direction toward the Wailea 
development. 

 
19. Drainage Basin 19.  This drainage basin is about 18 acres and is located 

in the western portion of the project site.  It includes an area for MECO 



Honua‘ula Drainage 

Preliminary Engineering Report  4-21 

expansion, multi family lots, and some village mixed use lots.  The runoff 
in this area will flow in a westerly direction toward the Wailea 
development. 

 
20. Drainage Basin 20.  This basin is approximately 14 acres and is located 

in the western portion of the project site.  It includes holes 16 and 17 of the 
golf course, natural open drainage channel and multi family lots.  The 
runoff in this basin will flow in a western direction toward Detention Basin 
17. 

 
21. Drainage Basin 21.  This drainage basin is located on the middle portion 

of the project site, and is about 24 acres.  This basin includes golf course 
holes 16 and 17, a maintenance center, multi family lots, and village mixed 
use lots.  Most of the runoff in this area will flow toward the golf course 
and Detention Basin 18. 

 
22. Drainage Basin 22.  Multi family lots, a portion of the driving range, and 

hole 18 of the golf course make up the approximate 17 acres in this area.  
Most of the runoff in this area will flow in southern direction toward 
Drainage Basin 23 where it will be handled by Detention basin 19. 

 
23. Drainage Basin 23.  This drainage basin is about 73 acres.  It includes, 

Single and multi family lots, village mixed use lots, the golf club house, 
holes, 10 and 18, a natural open drainage channel, and a couple detention 
basins.  The runoff in this area will surface flow to Detention Basins 19 
and 20 through the natural open channels.   

 
24. Drainage Basin 24.  This basin of about 26 acres is located on the south 

western side of the project.  Multi family lots, holes 14 and 15, a natural 
drainage channel, and a detention basin are contained in this area.  
Runoff in this area will flow to the natural drainage channels and 
eventually into the Detention Basin 21. 

 
25. Drainage Basin 25.  Single and multi family lots, holes 11 through 14 of 

the golf course, several detention basins, and the wastewater treatment 
plant, make up about 100 acres of this drainage basin.  Runoff in this area 
will surface flow toward one of five detention basins, Detention Basin 22 
through 26, in this area.   

 
26. Drainage Basin 26.  The Native Plant Preservation Area makes up this 

drainage basin.  It is about 21 acres and is located in the southern portion 
of the Project Site.  Most of the runoff is expected to stay within this basin. 

 
27. Drainage Basin 27.  This Basin takes into account the portion of Pi‘ilani 

Highway that runs within the project area.  The runoff in this basin will 
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surface flow in a westerly direction and will be handled by basins to the 
west of the road right-of-way. 

 
The post-development peak runoff rates were calculated for the drainage basins 
within the project site to determine the drainage facilities within the proposed 
roadways.  Table 4-3 illustrates the calculations for the post-development runoff 
rates for the 27 drainage areas. 
 
See Figure 4-6 for Post-Development and Off-Site Drainage Basins.  The off site 
peak runoff rate were also calculated for the drainage basins mauka of the 
project site.  Table 4-4 illustrates these calculations. 

4.3.2 Future Runoff Volume Calculations 
With the development of the Honua‘ula project, the storm water runoff volume is 
expected to increase.  The drainage system will be designed to retain the 
increased storm water runoff volume created by site improvements and 
development.  The higher volume of runoff will require a comparable increase in 
storage to maintain existing conditions. 
 
In order to accommodate the additional flow, detention basins will be provided to 
retain the increased drainage runoff volume.  The Area-Duration method was 
used with a 100 year, 24-hour storm event to determine the required capacity of 
the detention basins.  This calculation method uses the differences of runoff 
coefficient (C) of pre-development and post-development to determine the 
increase of storm water runoff volumes.  Basin volume is measured in acre-feet.  
Table 4-5 illustrates the volumes of pre-development and post-development 
areas. 
 
For the purposes of this Report, it is assumed that off site drainage areas mauka 
of the Honua‘ula remain undeveloped.  If development should occur in these off 
site areas in the future, it will be necessary for such developments to incorporate 
drainage facilities to retain any increase in runoff volumes within the 
development. 

4.4 Proposed Improvements 
Construction of the golf courses will improve drainage over the existing 
topography.  Golf course design features and use of plant materials will reduce 
storm runoff and improve drainage control.  With the creation of detention basins 
travel time of flows crossing the property will be lengthened thus reducing the 
peak discharges. 
 
Construction of the housing units, other buildings and roads will increase 
impervious areas and speed surface runoff thus increasing the flow rates and 
volumes.  This increase will be handled through the addition of detention basins 
throughout the site. 



B
asin

A
nalysis M

ethod
A

rea (acres)
Length (ft)

Slope (%
)

Velocity (ft/s)
Tc (m

in)
Tc (hr)

I100 year (in.)
C

Q
 (ft 3/s)

1
R
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29.88
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10.06
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29
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0.44
137.26

2
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17
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14
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94.95
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1315
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0.31
39.04
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12.61
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0.34
41.01
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15
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94.61
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46.14
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16
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0.42
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51.53
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12

0.20
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10.38
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474
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15
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1038
9.63
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0.25
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73.37
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13.5

0.23
10.5

0.35
267.73
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R
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25.60
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11.78

0.97
10.25

0.17
10.5

0.42
112.21
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R
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99.63
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9.27
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35

0.58
10.5

0.49
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26
R
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21.00
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1.13
11.5
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10.5

0.25
55.12
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R

ational
27.57
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5.19

1.69
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0.32
10.5

0.90
260.55

Total
696.95

3,114.12
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4.4.1 Detention Basins 
With the development of the proposed Honua‘ula project, storm water runoff 
volumes in this area will increase.  Twenty-six (26) detention basins throughout 
the site will be provided to handle this increase of about 76.56 ac-ft (see Figure 
4-7).  This increase of runoff volume is due to the increase of impervious areas 
throughout the site.  The development of the golf course will control runoff.  The 
detention basins will keep the post-development runoff on site so as to not 
adversely affect properties downstream to the west.  Overall, the increase in 
runoff volume for the entire site will be handled by the detention basins.  Table 4-
6 shows the required runoff volume and the capacities of the proposed detention 
basins. 
 
Detention basins will be located in low lying areas, within the golf course, or 
along the makai project boundary.  All detention basins, except for Detention 
Basin #2 (located in Phase 2), will be constructed during Phase 1.  Detention 
Basin #2 will be constructed during Phase 2. 

4.4.2 Drainage Pipe System 
Runoff from the residential, commercial, road and other paved areas will be 
graded to drain inlet structures and piped through a series of drain lines in the 
roadways throughout the project site (see Figure 4-8).  These drain lines will 
allow runoff to be kept on site by diverting drainage flows to the detention basins.   
 
The Rational Method was used to determine the peak runoff rates for the 50 year 
1 hour storm event (see Table 4-7).  These peak runoff rates were used to 
determine the sizes of the drain structures throughout the roadways.  The 
majority of the drain lines will be 18 inch diameter and the remaining will be 24 
inch diameter.  In the final design, further analysis on inlet and outlet structures, 
junction-structures, slope of pipes, and open channel sections will be performed 
to enhance engineering efficiency. 
 
The drainage pipe system will be constructed within their respective phases. 

4.4.3 Open Channels 
Proposed natural open drainage channels will be provided throughout the site to 
divert runoff toward the detention basins.  Open channels will be provided at the 
upper limits of the project site to direct mauka off site runoff entering the project 
site to the natural drainage paths flowing through the project.  These channels 
will remain natural and unlined.  Open channel plans will be finalized during the 
final design of the project. 
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4.4.4 Roadway Culverts 
Proposed roadway culverts will be provided throughout the site to divert runoff 
under roadways, which will prevent flooding on the roadways.  Roadway culvert 
plans will be finalized during the final design of the project. 
 
In addition, bioswales, landscape elements designed to remove silt, along 
roadways may be an option where appropriate. 

4.5 Summary 
Peak existing, pre-development, and post-development flow rates for the 
Honua‘ula project were determined using the Rational Method and SCS Method 
for the 100 year 24 hour storm.  The total runoff generated for existing, pre-
development, post-development, and off site conditions are 8,864 cfs, 2,195 cfs, 
3,114 cfs, and 7,153 cfs, respectively. 
 
Runoff volumes of 182.95 ac-ft and 259.51 ac-ft were also determined for the 
pre-development and post-development drainage conditions, respectively.  Due 
to the addition of more impervious area from the project site, there is an increase 
of 76.56 ac-ft from pre-development conditions to post-development conditions.  
This additional volume will be handled by the 26 detention basins located 
throughout the project site, which provide a total volume of 81.62 ac-ft.  These 
basins provide an excess runoff capacity of 5.06 ac-ft.  Natural open channels 
and drain pipe system will divert runoff toward these detention basins. 
 
The proposed Honua‘ula development will not adversely affect the existing runoff 
conditions and the adjacent downstream properties. 
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Table 4-6 
Detention Basins 

Basin # 
Required 
Runoff 
Volume 
(ac-ft) 

Detention 
Basin # 

Depth 
(ft) 

Provided 
Runoff 
Volume 
(ac-ft) 

Total 
Provided 
Runoff 

Volume (ac-
ft) 

Excess 
Runoff 
Volume 
(ac-ft) 

Meet 
Required?

1 3.59 1 4 4.15 4.15 0.55 YES 
2 5.57 2 3 7.04 7.04 1.47 YES 
3 2.52 3 2 1.05 2.57 0.04 YES 
    4 2 1.52       
4 0.66 1 4 4.15 4.15 3.48 YES 
5 0.13 5 2 1.64 1.64 1.51 YES 
6 0.42 6 3 1.38 1.38 0.95 YES 
7 1.53 7 3 2.41 2.41 0.88 YES 
8 1.08 8 1 2.23 2.23 1.15 YES 
9 2.81 9 6 3.29 3.29 0.48 YES 
10 0.97 10 3 1.62 1.62 0.65 YES 
11 7.50 11 6 8.02 8.02 0.52 YES 
12 3.27 12 7 2.19 3.45 0.17 YES 
    13 6 1.25       

13 2.16 14 6 2.50 2.50 0.34 YES 
14 1.40 15 7 1.41 1.41 0.00 YES 
15 2.86 16 4 3.59 3.59 0.73 YES 
16 0.47        -0.47 NO* 
17 1.71        -1.71 NO* 
18 -0.26        0.26 YES 
19 4.50        -4.50 NO* 
20 -0.62 17 2 1.12 1.12 1.74 YES 
21 -1.03 18 4 2.68 2.68 3.71 YES 
22 -0.73        0.73 YES 
23 3.05 19 4 1.74 6.53 3.48 YES 
    20 4 4.79   YES 

24 2.63 21 5 2.67 2.67 0.04 YES 
25 16.78 22 5 7.00 19.18 2.40 YES 
    23 5 5.25    
    24 5 1.93    
    25 5 2.81    
    26 5 2.20    

26 -0.92        0.92 YES 
27 14.47        -14.47 NO* 

Totals 76.56   81.62 81.62 5.06 YES 
* Excess runoff to be handled by other detention basins on site. 
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Table 4-7 

Post Development Runoff Rates (Rational) 
Pipe System 

50 Year - 1 Hour Event 
Basin Basin 

Area (ft2) 
Pipe 

Area (ft2) 
Area 

(acres) Tc (min) I50 year 
(in.) C Q (ft3/s) 

1 1,301,545 -- 29.88 10 2.5 0.44 32.68 
2 1,304,185 -- 29.94 6.75 2.5 0.51 38.36 

2-1 -- 188,730     5.55 
2-2 -- 355,220     10.45 
2-3 -- 149,066     4.38 

  693,016     20.38 
        
3 1,675,751 -- 38.47 7.5 2.5 0.38 36.07 

3-1 -- 268,010     5.77 
3-2 -- 223,166     4.80 

  491,176     10.57 
        
4 1,202,822 -- 27.61 7.75 2.5 0.33 22.61 
5 518,241 -- 11.90 6.75 2.5 0.31 9.29 
6 496,687 -- 11.40 9 2.5 0.34 9.76 
7 1,053,636 -- 24.19 13.5 2.5 0.37 22.53 

7-1 -- 250,920     5.36 
  250,920     27.89 
        
8 458,524 -- 10.53 8.5 2.5 0.42 10.99 
9 1,192,495 -- 27.38 17 2.5 0.42 28.57 

9-1 -- 131,975     3.16 
9-2 -- 192,489     4.61 

  324,464     7.77 
        

10 551,652 -- 12.66 10 2.5 0.39 12.27 
11 2,075,474 -- 47.65 18.5 2.5 0.48 57.18 

11-1 -- 140,406     3.87 
11-2 -- 375,130     10.33 
11-3 -- 362,086     9.97 

  877,622     24.18 
        

12 1,230,271 -- 28.24 9.25 2.5 0.43 30.54 
12-1 -- 338,499     8.40 
12-2 -- 108,123     2.68 
12-3 -- 376,563     9.35 
12-4 -- 85,427     2.12 

  908,612     22.55 
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Table 4-7 (Continued) 

Post Development Runoff Rates (Rational) 
Pipe System 

50 Year - 1 Hour Event 
Basin Basin 

Area (ft2) 
Pipe 

Area (ft2) 
Area 

(acres) Tc (min) I50 year 
(in.) C Q (ft3/s) 

13 812,400 -- 18.65 8.25 2.5 0.43 20.17 
13-1 -- 215,099     5.34 

  215,099     5.34 
        

14 594,619 -- 13.65 7.5 2.5 0.42 14.25 
14-1 -- 108,825     2.61 
14-2 -- 303,563     7.27 

  412,388     9.88 
        

15 1,184,779 -- 27.20 9.25 2.5 0.42 28.56 
15-1 -- 117,954     2.84 

  117,954     2.84 
        

16 157,220 -- 3.61 8 2.5 0.45 4.04 
17 377,935 -- 8.68 11.5 2.5 0.53 11.39 
18 255,598 -- 5.87 19.25 2.5 0.25 3.67 
19 778,811 -- 17.88 24.5 2.5 0.59 26.26 
20 620,262 -- 14.24 21 2.5 0.25 8.90 
21 1,025,170 -- 23.53 19.5 2.5 0.25 14.71 
22 724,222 -- 16.63 25 2.5 0.25 10.39 
23 3,196,190 -- 73.37 13.5 2.5 0.35 63.74 

23-1 -- 557,968     11.13 
  557,968     11.13 
        

24 1,115,022 -- 25.60 10.25 2.5 0.42 26.72 
24-1 -- 259,977     6.23 
24-2 -- 141,501     3.39 

  401,478     9.62 
         

25 4,339,778 -- 99.63 35 2.5 0.49 122.67 
25-1 -- 207,459     5.86 
25-2 -- 1,307,561     36.96 
25-3 -- 183,647     5.19 
25-4 -- 455,095     12.86 
25-5 -- 130,796     3.70 
25-6 -- 297,117     8.40 

  2,581,675     72.97 
        

26 914,627 -- 21.00 11.5 2.5 0.25 13.12 
27 1,200,993 -- 27.57 19 2.5 0.90 62.04 

27-1 -- 28,174,801 449.78    1,455.32 
  28,174,801     1,455.32 
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5. ROADWAY SYSTEM 
A traffic study for the Honua‘ula development was prepared by Austin, Tsutsumi 
& Associates in November 2009.  Relevant portions of the study are summarized 
below.  

5.1 Project Site Access 
The intersection of Pi‘ilani Highway and Wailea Ike Drive provides the primary 
roadway access to the project site.  Pi‘ilani Highway is a four-lane, undivided, 
north/south State arterial highway that connects central Maui to the Kīhei-Wailea-
Mākena areas.  It is a four-lane highway from Mokulele Highway to Kilohana 
Drive and reduces to a two-lane from Kilohana Drive to Wailea Ike Drive.  Wailea 
Ike Drive is a four-lane, divided, east/west County collector roadway that narrows 
to a two-lane roadway just before its connection to Piilani Highway.  Wailea Ike 
Drive is the main entrance to the Wailea Resort and connects to Pi‘ilani Highway 
with Wailea Alanui Drive.  Wailea Ike’s vertical alignment is a relatively steep 
grade. 
 
A second access point to the project site is located on Kaukahi Street which runs 
parallel to Wailea Ike Drive further south.  Kaukahi Street is a two-way, two-lane 
street.  Kaukahi Street is east/west roadway between Wailea Alanui 
Drive/Mākena Alanui Drive and Kalai Waa Street.  Kaukahi Street intersects 
Wailea Alanui Drive/Makena Alanui Drive on the west end and terminates at the 
Wailea Resort property line on the east end.  Kaukahi Street will be extended to 
intersect with the future extension of Piilani Highway.  The extension of Pi’ilani 
Highway is discussed below as part of the third access point for the project.   
Because Kaukahi Street is a private road, the extension of Kaukahi Street into 
the project is planned to be a gated access to address the concerns of current 
landowners along Kaukahi Street. 
 
The third access point to the project site will be from the extension of Pi’ilani 
Highway into the site.  The extension will be constructed when the project is 50% 
complete and will extend south from the Wailea Ike intersection beyond Kaukahi 
Street into the project site. 

5.2 Roadway Types 
There will be six (6) major types of roadways within the project site as described 
below (see Figures 5-1 to 5-4).  
 

1. Parkway: The parkway will consist of a 102-foot right-of-way which 
includes an 8-foot median, two 12-foot travel lanes in the eastbound 
direction, three 12-foot travel lanes in the westbound direction.  There will 
be curb and gutter, and a 6-foot landscape strip on each side.  There will 
be a 10-foot combined sidewalk/bikeway on the westbound direction and a 
4 to 6-foot wide sidewalk on the eastbound direction. The parkway will 
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utilize concrete for the roadway and sidewalk due to the steepness of the 
area.  

 
2. Pi‘ilani Highway Extension: The Pi‘ilani Highway extension is separated 

into three segments.  Two portions of the extension will be State-owned 
and privately maintained (within State right-of-way) while the third will be 
privately owned and maintained. 

 
a. Wailea Ike Drive Intersection: The first segment of the Pi‘ilani 

Highway extension will consist of a 105-foot right-of-way with two 
12-foot thru lanes, one 12-foot right turn lane and one 11-foot left 
turn lane for northbound traffic.  There will be a median with one 
12-foot southbound lane and curb, gutter, and a 4 to 6-foot wide 
meandering sidewalk on the makai side of the street.   

 
b. South of the Wailea Ike Drive Intersection (within State right-of-

way): This segment of the Pi‘ilani Highway extension will consist of 
one 12-foot lane in each direction with an 11-foot middle turning 
lane.  There will be curb, gutter and 4 to 6-foot wide meandering 
sidewalk on the makai side of the street.  The right-of-way width 
varies from 140 to 202 feet.   

 
c. South of the Wailea Ike Drive Intersection (Private): The last 

segment of the Pi‘ilani Highway extension will consist of a 54-foot 
right-of-way with a 11-foot lane with 2-foot paved shoulders and an 
8-foot bioswale in each direction.  A 6-foot landscape strip and 6-
foot wide sidewalk will be located on one side of the road.   This 
segment will connect with Kaukahi Street and will not extend to the 
mauka boundary of the project site.  The roadway sections will be 
widened to accommodate an exclusive left turn lane at the 
intersections located along the extension. 

 
3. Collector Roads: There will be two alternate roadway sections for the 

collector roads for the development.  Both sections will consist of a 60-foot 
right-of-way with two 11-foot travel lanes.   

 
a. Option 1:  The first option will include an 8-foot wide bioswale and 

10-foot wide meandering sidewalk/bikeway on one side of the road 
and a 15-foot bioswale/landscape strip on the other side. 

 
b. Option 2:  The second option will include a 4-foot wide paved bike 

lane in each direction adjacent to the travel lanes.  One side of the 
road will contain a 4 to 6-foot wide meandering sidewalk with a 
variable bioswale/landscape strip.  The other side will contain a 15-
foot bioswale/landscape strip. 
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4. Minor Streets: Minor streets for the development will consist of a 52-foot 
right-of-way, widening to 58-feet in areas where a 4 to 6-foot wide 
sidewalk will be provided.  There will be two 11-foot travel lanes and a 15-
foot wide bioswale/landscape strip on each side.  An 8-foot wide paved 
parking lane will be provided at designated locations. 

 
5. Cul De Sacs:  Cul de sacs for the development will consist of a 52-foot 

right-of-way with two 11-foot travel lanes and a 15-foot wide 
bioswale/landscape strip on each side.  An 8-foot wide paved parking lane 
will be provided at designated locations. 

 
6. Village Streets:  There are two Village Street roadway sections for the 

development  - one for parking on one side of the street and the other for 
parking on both sides: 

 
a. Parking on One Side of the Street:  This section will consist of a 56-

foot right-of-way with two 11-foot travel lanes, curb, gutter, a 6-foot 
landscape strip and a 4 to 6-foot wide sidewalk on both sides of the 
street.  An 8-foot parking lane (6-foot paved and 2-foot gutter) will 
be provided on one side of the street. 

    
b. Parking on Two Sides of the Street:  This section will consist of a 

62-foot right-of-way with two 11-foot travel lanes, curb, gutter, a 6-
foot landscape strip and 4 to 6-foot wide sidewalk on both sides of 
the street.  An 8-foot parking lane (6-foot paved and 2-foot gutter) 
will be provided on both sides of the street. 



Roadway System Honua‘ula 

5-4  Preliminary Engineering Report 

This page intentionally left blank. 
 

 





Roadway System Honua‘ula 

5-6  Preliminary Engineering Report 

This page intentionally left blank. 
 





Roadway System Honua‘ula 

5-8  Preliminary Engineering Report 

This page intentionally left blank. 





Roadway System Honua‘ula 

5-10  Preliminary Engineering Report 

This page intentionally left blank. 



Honua‘ula Roadway System 

Preliminary Engineering Report  5-11 

Figure 5-4  Roadway Site Layout Plan 
(11x17) 
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6. OTHER UTILITIES 

6.1 Electrical 
The Kīhei – Mākena region is serviced by a 69 kV (kilovolt) power line that runs 
from the ‘Ulupalakua Ranch, mauka of Honua‘ula, to the Maui Electric Company 
(MECO) substation located on a separate parcel (TMK (2)2-1-08: 043) near the 
western boundary of the makai portion of the property.  The Wailea Substation is 
currently being fed by transmission lines from the Maalaea Power Plant, 
northwest of the property and from Kealahou Switchyard, mauka of the property.  
The substation converts the 69 kV power to 12.47 kV for distribution to the 
Wailea area.  The converted 12.47 kV lines run within a 12-foot wide easement 
along the makai boundary of the property.  The Wailea Substation is nearly filled 
to capacity. 
 
When fully built-out, the peak forecasted electrical demand for Honua‘ula is 
estimated to be 9,467 kilowatts (kW) per month. Based on the forecasted 
Honua‘ula electrical demand and use, MECO anticipates additional transformer 
units or new substation development may be necessary.  The current plans for 
the project include an area for the expansion of the substation. 
 
In addition to the substation improvements, the project proposes to underground 
existing overhead power lines that run through the property in the mauka-makai 
direction and also along the makai boundary. 
 
The projected electrical demand is approximately 9,467.0 KW (kilowatt).  We will 
coordinate with MECO to ensure service is provided. 

6.2 Communication 
Hawaiian Telecom provides telephone service in the Kīhei – Mākena region, and 
Oceanic Time Warner cable provides cable service.  The telephone system 
servicing the area consists of overhead and underground facilities. 
 
The project proposes to place existing overhead lines along the makai boundary 
underground. 
 
 



Roadway System Honua‘ula 

6-2  Preliminary Engineering Report 

This page intentionally left blank. 
 



Honua‘ula References 

Preliminary Engineering Report  7-1 

7. REFERENCES 
 
American Water Works Association.  Manual of Water Supply Practices. 
 
Austin, Tsutsumi & Associates, Final Traffic Impact Analysis Report for 
Honua’ula. November 13, 2009. 
 
County of Maui Department of Public Works and Waste Management.  Rules of 
the Design of Storm Drainage Facilities in the County of Maui.  July 1995. 
 
County of Maui Wastewater Reclamation Division.  Wastewater Flow Standards, 
February 2, 2000. 
 
County of Maui Department of Water Supply.  Water System Standards,2002. 
 
County of Maui.  Chapter 19.90A Kihei-Makena Project District 9 (Wailea 670), 
Maui County Code. 
 
City and County of Honolulu.  The Wastewater Management Design Standards, 
Volume 1, July 1993. 
 
Federal Emergency Management Agency. Flood Insurance Rate Map 
Community Panel Number 150030330B. June 1, 1981.  
 
Mink, John F. Lau, Stephen.  Aquifer Identification and Classification for Maui: 
Groundwater Protection strategy for Hawaii, February 1990. 
 
Tom Nance Water Resources Engineering (TNWRE).  Water Systems Master 
Plan for the Honuaula Project in Wailea, Maui.  December 2009. 
 
Pond Pack ® 8.0 Haestad Methods, Inc., www.haestad.com. © 1997 – 2002. 
 
R.M. Towill Corporation.  Wailea 670 Wastewater Conveyance Alternatives, April 
16, 2008. 
 
Trans-Meridian Engineers & Surveyors, Inc.  Hydrology Report for Piilani 
Highway, Island of Maui.   
 
Wilson Okamoto & Associates, Inc.  Wailea 670 Golf Courses Engineering 
Report & Master Plan.  March 1992. 
 
 



References Honua‘ula 

7-2  Preliminary Engineering Report 

 
This page intentionally left blank. 



Appendix A

Water Pipe Size Chart











Appendix  Q

Market Study, Economic Impact Analysis, 
and Public Cost / Benefits assessment



  

 

 
 

Market Study, 
Economic Impact Analysis, and  

Public Costs/Benefits Assessment  
of the  

 
PROPOSED HONUAULA  

 
COMMUNITY  

 
Wailea, Maui, Hawaii 



  

 

June 15, 2009 
 
 
 
 
Mr. Charlie Jencks 
Goodfellow Bros. Inc. 
P. O. Box 220 
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Market Study, Economic Impact Analysis, and  
Public Costs/Benefits Assessment of the  

Proposed Honuaula Community  
 Wailea, Maui, Hawaii 

 
Dear Mr. Jencks: 
 
At your request, we have completed a series of market and econometric 
analyses associated with Honuaula, a proposed 1,150 unit development 
to be located on 668.4 acres fronting Piilani Highway, mauka-abutting 
Wailea Resort, 12 miles southwest of Kahului, Maui.  The multi-phase 
project will provide a mix of competitive residential inventory intended 
to service the mid to long-term regional demand for a broad spectrum of 
product ranging from affordably-priced workforce housing units to 
upper-end golf course homes.  Commercial, recreational and open space 
components will service resident needs, combining to create a 
comprehensive modern master-planned suburban community.  
 
Our study was primarily comprised of three elements: 
 
1. Market Study.  To ascertain whether there will exist sufficient 

demand in the South Maui residential and commercial real estate 
markets to successfully absorb the finished subject inventory in a 
timely manner given its characteristics and those of competing in-
place and proposed regional development. 

 
2. Economic Impact Analysis.  To estimate the general and specific 

effects on the local economy which will result from the 
development of Honuaula, including construction and business 
employment, wages and income, contractor/supplier profits, end-
user expenditures, and other regional monetary and employment 
effects.  And, to identify and determine specific effects associated 
with regional real property issues including population, traffic, 
affordable housing and property values. 
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3. Public Cost/Benefit Assessment.  To quantify the impact on the public purse 

arising from the subject project in regards to tax/fee revenues which will be 
received by the State of Hawaii and Maui County due to the project's 
actualization, versus the implied costs of providing needed governmental 
services to the population of the development. 

 
Additionally, our studies and presentation are intended to fulfill the requirements of 
Maui County Code Section 19.510.010 General application procedures: 
 

"10. Analysis of the secondary impacts of the proposed use on 
surrounding uses which includes, but which is not limited to, increases in 
property value, populations, housing, community services and facility 
needs, secondary jobs and employment generated, and compatibility with 
surrounding uses, and if  applicable, the affordable housing program and 
comments from the department of human concerns of the County, and 
other mitigation plans and comments from the respective governmental 
and community services agencies." 

 
The subject property, identified on State of Hawaii Tax maps as Second Division Tax 
Map Key 2-1-08, Parcels 56 and 71, varies from gently to moderately sloping, has a 
desirable windless climate, and offers superior ocean and mountain views.  The site is 
generally rectangular, bisected by the right-of-way for the possible extension of Piilani 
Highway, and runs from the mauka boundary of the existing Wailea resort (at about the 
300-foot elevation) up the westerly flank of Haleakala to the 700-foot level.  Makena 
Resort lands southerly abut the holding.  
 
Honuaula will be a comprehensively-serviced, residential-oriented development 
containing 400 home sites, 750 multi-family units, 100,000 square feet of commercial 
space, an 18-hole golf course and clubhouse facility, three public parks, extensive open 
space and a variety of community features.  With 450 workforce housing/affordable 
units planned for local families along with a wide variety of other product types, full-
time Maui residents will comprise a primary target demographic for the project.  Pacific 
Rim non-resident, second/vacation home purchasers (specifically from North America), 
will also comprise a major purchasing segment.   
 
The pertinent results from our studies are presented within the following summary 
report, which focuses on a series of tables and models with brief narrative describing 
the research, analytical process and conclusions.   
 
As part of our investigation program, we have inspected the subject property and its 
environs, researched the Maui residential and commercial real property market sectors, 
interviewed knowledgeable parties active in the regional economy, reviewed 
government statistics, policies and publications, accessed on-line databases, and 
compiled materials from published and private sources. 
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All conclusions presented herein are subject to the identified limiting conditions, 
assumptions, and certification of The Hallstrom Group, Inc., in addition to any others 
specifically set forth in the text.  All work has been completed in conformance with the 
Uniform Standards of Professional Appraisal Practice (USPAP). 
 
Based on our investigation and analysis, we have concluded: 
 
 There will be meaningful amounts of unmet demand for housing units in the 

Kihei-Makena study area relative to proposed supply over the coming two 
decades despite the current down cycle status of island real estate. 

 
 Honuaula has the attributes necessary to be strongly competitive in the regional 

residential market across a wide-spectrum of pricing, unit types and ownership 
sectors. 

 
 We forecast the proposed residential and commercial inventory of the subject 

will be fully absorbed within circa eleven years from the anticipated 
commencement of pre-sales in 2012 (mid-point demand estimate).  

 
 Construction of the community will provide some $1.2 billion in investment into 

the Maui economy, creating thousands of worker-years during development and 
stabilized employment for hundreds after completion. 

 
 Maui County will realize a net fiscal gain (increased tax receipts versus added 

costs) of $41.8 million during build-out and $1.6 million dollars annually in tax 
receipts relative to government expenses associated with the project. 

 
 The State of Hawaii will receive net fiscal gains of $97.2 million during the 

development period and an annual stabilized positive cash flow of $1.5 million 
after build-out. 

 
We appreciate the opportunity to be of service to Honuaula Partners LLC in regards to 
this prominent holding and long-envisioned project.  Please contact us if further 
discussion or detail is required. 
 
Respectfully submitted, 
 
THE HALLSTROM GROUP, INC. 
 
 
 
 
Tom W. Holliday 
Supervisor/Senior Analyst 
 
 
/as 
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ASSIGNMENT AND PRESENTATION SUMMARY  
 

Honuaula will comprise approximately 670 acres located on the 
westerly flank of Haleakala, fronting the mauka border of the 
existing Wailea Resort, and extending inland about one mile to 
the 700-foot elevation level.  The site is bisected by the right-of-
way for the possible southerly extension of Piilani Highway.   It 
is within the Kihei-Makena planning and market "corridor" and 
has long been proposed for urban expansion of the 
Kamaole/Wailea community. 

Capitalizing on a moderately sloping, scenic site having 
favorable climate and superior view potentials, which abuts 
similar existing urban uses, the subject development is intended 
to be a leading edge master planned sustainable community 
offering a wide spectrum of uses for both resident families and 
non-resident owners.  The current design calls for: 750 multi-
family units, 450 of which will be priced and marketed 
according to County affordable/workforce housing guidelines; 
400 single family lots/homes; 100,000 square feet of commercial 
space; an 18-hole golf course and clubhouse facility; and a 
variety of parks, open spaces and public uses. 

If there is sufficient market demand, Honuaula will be 
transformed from a vacant bulk acreage holding having limited 
agricultural use potentials and nominal regional economic 
benefit, into an asset providing needed affordable/workforce 
housing, producing thousands of "worker years" of employment 
and wages, attracting significant new capital investment, and 
stimulating spending via upper-income non-resident owners.  
This activity will in turn create employment and business 
opportunities for Maui residents and an expanded tax base for 
the state and county.   

The Hallstrom Appraisal Group, Inc., assignment was to 
analyze the proposed Honuaula community from a real estate 
market perspective and to identify and quantify probable 
market and economic impacts associated with the master plan 
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in light of competitive, regional, prevailing and forecast trends 
in order to answer four basic study questions: 

1. Is there sufficient demand to absorb the various 
"marketable" components of the subject project during a 
reasonable exposure period given competing 
developments and projected statewide/regional market 
trends? 

2. Will the subject be an appropriate use of the underlying 
site relative to market needs, standard land planning 
objectives, accepted master plan design characteristics, 
and the area environs? 

3. What will be the general/specific and direct/indirect 
economic impacts on Maui resulting from the 
undertaking of the subject development via employment, 
wages, business operations, population, property values 
and other economic activity related to the real property 
asset? 

4. What will be the effect on the state and county "public 
purse"  from the project in regards to costs of services 
required to service the Honuaula population versus 
increased tax/fee receipts? 

These issues were addressed through a comprehensive research 
and inquiry process utilizing data from market investigation, 
governmental agencies, various Hawaii-based media, industry 
spokespersons/sources, on-line databases, and published public 
and private documents. 

The pertinent results of our study are highlighted in the 
following summary report which contains concise supporting 
narrative, tabular data and other materials contributing to our 
conclusions.  The presentation is divided into nine sections: 

1. Primary Study Conclusions 

2. Economic Outlook and Regional Overview 

3. The Subject Property and Proposed Project 
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4. Market Study of the Kihei-Makena Residential Sector 

5. The Maui Resort/Residential Sector 

6. Appropriateness of the Subject for Residential Use and 
Absorption Estimates 

7. Quantification of Demand for Subject Commercial 
Uses 

8. Analysis of the Economic Impacts of the Proposed 
Development 

9. Assessment of the Public Costs/Benefits Associated 
With the Project 

The primary source information regarding the subject used in 
our study were: maps, master plans, unit counts, density 
estimates and background materials provided by PBR Hawaii; 
infrastructure costs estimates and associated materials supplied 
by Honuaula Partners LLC; Maui County ordinances 3553 and 
3554 regarding the proposed subject development, materials 
relating to the on-going analysis being completed for the Kihei-
Makena community plan update; and, data from our files from 
numerous studies of the subject property undertaken over the 
past three decades. 

The Honuaula site and environs have been viewed by our firm 
on many occasions and specifically for this assignment during 
early April 2009. 

PRIMARY STUDY CONCLUSIONS 
 

Based on our analysis of the subject property, its environs, and 
envisioned development we have reached the following 
conclusions as of June 1, 2009 regarding the probable market 
standing and economic impacts of the proposed Honuaula 
community: 

 Although Hawaii is in the midst of a cyclical down real 
estate market, expectations are activity will generally 
recover towards long-term average levels during 2011-12, 
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and that another upcycle will inevitably ensue.  And, 
regardless of the current recession, there continues to be 
an unmet need for affordably-priced housing in the 
Kihei-Makena study area. 

 The demand for new residential units in the Kihei-
Makena Corridor will be from 7,000 to 10,846 units over 
the next 22 years (to 2030).  The number of existing 
unsold and planned units, excluding Honuaula, total 
some 5,160 units. This indicates there will be a minimum 
shortfall in the sector of from 1,840 to 5,686 new 
residential units; with a mid-point under-supply of 3,763 
units.   Our analysis clearly demonstrates sufficient 
unmet demand will be available to absorb the 1,150 units 
of subject inventory.    

 The subject property is a superior location for the 
proposed development in regards to access, views, slope, 
shape, complimentary existing adjacent uses, climate and 
ability to provide a quality lifestyle for a wide-range of 
owners and end-users.  It will have the attributes 
necessary to be highly competitive in all its product 
sectors, and will capture a reasonable market share 
during its offering period. 

 We estimate the 450 affordable/workforce subject 
residential units will be fully absorbed (sold-out) within 
an 8-year marketing period, and the market-priced units 
within 12-years.  The 100,000 square feet of non-golf 
club/commercial space will require about seven years to 
achieve full-occupancy.  Our annualized mid-point 
absorption estimates are summarized on Table A. 

 Honuaula will generate circa $1.2 billion in capital 
investment into the Maui economy.  The construction 
and on-going operations/maintenance of the single 
family homes, multi-family units, commercial village 
businesses, golf course and community facilities will 
provide an estimated 9,537 "worker-years" of 
employment and $480 million in total wages over a 13-
year build-out period.  After completion the community 
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will support some 518 permanent jobs with an annual 
payroll of about $19 million and host an estimated $97 
million in economic activity per year. 

 At build-out the de facto population of the project will be 
some 1,833 persons of which 1,541 will be full-time 
residents (with 370 school-age children) and 292 will be 
comprised of non-resident owners and their guests 
periodically using their vacation unit/home.  The total 
resident household income will be $68.9 million annually 
on a stabilized basis (in constant 2009 dollars), and 
discretionary expenditures into Maui businesses by the 
Honuaula population will be some $77 million per year. 

 The project will have nominal impacts on the socio-
economic aspects of the community that relate to real 
property issues.  Property values in the Kihei-Makena 
sector are largely driven by external, cyclical economic 
factors and its existing cumulative mass, not any single 
new project.  Further, the envisioned prices of the subject 
product will fall at and below the existing range found 
within the abutting developments; Wailea Resort to 
makai and Maui Meadows to the north.  The master plan 
calls for substantial numbers of affordable units. There 
will be minimal direct in-migration as a direct result of 
the operating components of the community, and what is 
created will be readily met via on and off-site projects of 
the developer.   

 The immediate impact of the "weight" of the Honuaula 
population on regional real property infrastructure will 
be offset by public fees of some $25,240 per unit, or more 
than $29 million in total, to be paid into traffic, school 
and park funds. An additional $5 million will be 
contributed towards the Kihei Regional Park, another 
$550,000 towards the South Maui Police Station, and a 
two-acre building site will be dedicated for a future fire 
station. 

 The County of Maui, beyond its share of the impact fees, 
will receive some $55.5 million in real property tax 
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receipts during the construction period for the project, 
and annual collections of $7.25 million on a stabilized 
basis.  The "per capita fair contribution" for the costs of 
providing County services to the Honuaula de facto 
population will be circa $5.65 million per year, resulting 
in a net fiscal gain to Maui of $1.6 million annually.  The 
"actual" costs of additional services required as a result of 
the development would likely be less than these "per 
capita" estimates.   

 The State of Hawaii will receive a net revenue gain after 
operating costs of $97.2 million in taxes during the 13-
year build-out, and an estimated $1.5 million annually 
stabilized thereafter. 

The major economic impacts and public costs/benefits 
conclusions are summarized on Table B. 

ECONOMIC OUTLOOK AND REGIONAL OVERVIEW 
 

Current Status 

The Hawaii real estate market is typified by widely-swinging, 
multi-year cycles, with periods of extreme demand and hyper-
appreciation followed by ones of recessionary pricing and low 
activity.  Much of the market impetus is a result of external 
economic factors in conjunction with the limited island land 
base.   

We are currently at the nadir of the cycle, in a down period 
showing soft demand and weak pricing. There are emerging 
signs the trend has bottomed-out and stabilization and 
movement into recovery/growth is expected during the next 
several quarters. 

Although omens of underlying mainland economic weakness 
and softening in a variety of real estate sectors began to appear 
on Maui by early to mid-2007, the critical event foreshadowing 
a broad downturn in the primary study area was the collapse of 



TABLE  B

During  
Build-Out/Absorption Stabilized Annually

Analysis Item Period Thereafter

   Direct Capital Investment $1,216,246,800  

   Local Contractor's Profits $121,624,680  

   Local Supplier's Profits $46,284,872  

   Worker Years of Jobs 9,537 518

  Employee Wages $479,975,118 $19,039,212

  De Facto Owner/Guest Population  1,833

  School-Age Children  370

  Full-Time Resident Household Income $496,911,000 $68,875,500

  Owners/Guest Expenditures (On & Off Site) $513,882,405 $77,034,710

  Total Operating Gross Receipts $383,730,000 $96,920,000

  Outside Patronage Expenditures $196,704,000 $49,176,000

  Total Maui "Base" Economic Impact $1,602,709,475 $145,249,922

  Total Overall Statewide Economic Impact $3,205,418,950 $290,499,843

County of Maui Gross Tax/Fee Receipts  (1) $81,116,659 $7,251,075

State of Hawaii Gross Tax/Fee Receipts $165,422,400 $11,344,005

Maui Costs of Services (per Capita) $39,324,805 $5,649,486

State Costs of Services (per Capita) $68,200,408 $9,797,817

Maui Net Benefits or  (Loss) $41,791,853 $1,601,589

State Net Benefits or (Loss) $97,221,991 $1,546,188

(1)  Does not include $5 million contribution towards Kihei Regional Park, payment of $550,000
        towards South Maui Police Station, and a two-acre site for future fire station.

Source:  The Hallstrom Group, Inc.

SUMMARY COMPARISON OF MAJOR ECONOMIC IMPACTS
AND PUBLIC COSTS/BENEFITS

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii

All Amounts Expressed in Constant, Uninflated 2009 Dollars
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Aloha and ATA airlines in April 2008.  This abruptly decimated 
tourism, leading to increasing unemployment, business failures, 
slackening of residential and contractor demand, and modified 
spending levels island wide. 

Subsequent external events exacerbated the situation, including 
recessionary movement in the US and throughout the Pacific 
Basin, rapidly fluctuating fuel prices, a significant tightening of 
available credit, and a major decline in stock/equity markets. 

As a result, the unemployment rate on Maui, traditionally 
among the lowest in the nation, has well more than doubled 
over the past year now standing at 8.5 percent, up from the 3.3 
percent rate of April 2008.  Tourism indicators have declined by 
10 to 20-plus percent, and gross total expenditures (residents 
and visitors) was down by more than two percent last year 
relative to 2007 with the annualized outlook for 2009 showing a 
similar decline.  A previously fast growing population has been 
somewhat stabilized by out-migration and a stagnation of gross 
household income. 

Inevitably, there has been a dramatic slowing in real estate 
across the spectrum, with commercial property cash flows 
weakened by slowed business activity and vacancies; lack of 
capital for investment/development opportunities; and a retreat 
by non-resident purchasers.  One of the only sectors for which 
there remained demonstrable demand, the affordable resident 
housing segment, was stymied by stiffened loan requirements, 
job losses, limited lending capacities, and diminishing 
household income. 

From a real property perspective, the current downturn is the 
most substantial since the 1981-82 recession, outpacing the 1990-
1994 decline in the aftermath of the "Japanese bubble", and the 
post-9/11 period. 

Outlook 

Notwithstanding the near-term turmoil, which will require 
many months to be resolved, mid to long-term indicators and 
foundational economic attributes remain favorable for both 
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Maui and the Kihei-Makena study area.  An increasing 
population base via natural growth and inevitable in-migration, 
coupled with the intrinsic worldwide demand for Maui tourism 
and its limited land resources, will result in a renewal of the 
well-established, highly-cyclical nature of the local real estate 
market along historic trend lines. 

Over the coming two decades, through 2030, the resident 
population of the Kihei-Makena planning area is forecast to 
increase by 11,000 to 15,000 persons, a gain of 40 to 54 percent 
above current levels.  These households will pump nearly a 
quarter-billion dollars annually into the local economy.  Visitor 
counts in the study corridor will also grow, as will their 
expenditures by an estimated $1.2 billion per year over the next 
22 years.  These users/consumers and their discretionary 
spending will be the basis for expanding future economic 
activity and land use demand. 

Additionally, as Maui becomes a more diversified economic and 
urbanized community, new business opportunities will emerge 
outside the traditional fields. 

The near-term focus is on when recovery can be expected in the 
Hawaii and Maui economies.  Generally, the State lags behind 
the mainland by one to two quarters within the economic cycle; 
as demonstrated by Hawaii being one of the last areas of the 
country to move into the current recession.  Similarly, it is 
expected that a return to growth will be delayed by several 
months behind the rest of the country during the coming 
recovery. 

We anticipate that Hawaii will continue in its current malaise 
through the remainder of the year, reaching stabilization in its 
downward move during the fourth quarter.  Upward recovery 
is anticipated to begin  by mid to late 2010, with a return to 
meaningful, if limited, growth in 2011.    

In their second quarter 2009 Outlook for the Economy, the State 
Department of Business, Economic Development and Tourism 
(DBEDT) depict a continuing slowdown through 2009, with the 
possibility of stabilization reached by year-end.  Gross Domestic 
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Product (GDP) for the state is forecast to be off 1.9 percent for 
the year relative to 2008, visitor spending down nearly eight 
percent, and personal income off one percent. 

For 2010, the department is forecasting GDP expansion of 0.4 
percent over 2009, gains of more than five percent in visitor 
spending, and nearly two percent in personal income.  
Thereafter they project: 

"Beyond 2010 the gradual recovery is expected to 
continue with modest job growth of around 0.5 percent 
for 2011. Visitor arrivals should show a healthier, 4.3 
percent increase in 2011. Hawaii's GDP growth in 2011 
is expected to reach 0.9 percent. This gradual recovery 
will continue into 2012, assuming national and 
international economic conditions continue to 
improve." 

The DBEDT publication can be viewed at: 

http://www.hawaii.gov/dbedt/info/economic/data_reports/qser 

Forecasts by the University of Hawaii Economic Research 
Organization (UHERO) throughout the recession have been 
slightly to moderately more pessimistic than the DBEDT 
estimates.   Their modeling depicts a continuing flat to slightly-
off economy in 2010 before notable gains commence in 2011-12.  
Yet, their current perspective on the depth of the down-cycle 
and recovery potentials has adopted a markedly more 
optimistic tone relative to past reports: 

"We are now approaching the point where the balance 
of risks is more evenly weighted between positive and 
negative. The cycle of job and income destruction is 
still ongoing, and certainly deeper near-term losses are 
possible. But recovery will come, and economic 
forecasters are notorious for their inability to predict 
when the economy will turn. Considering the size of 
the economic drop, it is possible that we may see a 
somewhat bigger bounce during recovery than 
currently anticipated." 

The UHERO economic forecast reports can be viewed at: 

http://www.uhero.hawaii.edu/ 
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Throughout our analyses, we have adopted the perspective that 
the Kihei-Makena real estate market will remain slow for the 
remainder of 2009, with activity down more than half from 
historic annual averages, increasing slightly in 2010, and 
moving into the beginnings of a typical up cycle in 2011.   

As Honuaula residential and commercial product is not 
expected to be offered for pre-sale/lease until late 2012, at the 
earliest, the current recession is not expected to have a 
meaningful impact on the marketability of the subject inventory.  
The real estate sectors are anticipated to be in full recovery 
mode by this time, and it is highly probable that during the 
decade-plus absorption period of the project another full 
economic cycle will transpire. 

Regional Overview 

The "Kihei-Makena Corridor", which comprises the primary 
study area and encompasses the subject property, is one of the 
larger urbanized communities on the neighbor islands, and one 
of the most important visitor destinations in the State.  It has 
been a focal point for a wide variety of urban land use 
development on Maui for several decades 

At present, there are some 27,750 full-time residents in the 
region, housed in an estimated 13,500 units.  Many residents 
work in the community businesses and resorts, although Kihei 
has long-been planned to provide a centralized housing location 
for workers throughout the island.  The gross household income 
among area residents is estimated at about $1 billion. 

The daily tourist population in South Maui averages more than 
20,000 visitors, utilizing nearly 8,000 transient vacation units, 
and spending some $1.25 billion annually (current dollars). 

The attractions of Kihei for residents and visitors are its 
exceptional climate, extensive shoreline, central location and  
supporting facilities.  

Temperatures in the area average 71 degrees in winter, and 78 
degrees in summer.  Annual rainfall averages less than 14 
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inches, typically falling in a limited number of strong storms, 
making the area among the more arid stretches in the state.  The 
area is generally considered one of the most desirable micro-
climates in islands (particularly from Central Kihei south). 

There are a string of full-service beach parks along the coastline, 
with schools, mauka parks, recreational amenities and public 
services spread through the community.  Kahului Airport and 
Harbor provide portals to the world only a dozen miles away, 
and the island's major highways are readily accessible from 
Kihei.  Apart from "big box" stores and major hospital services, 
Kihei-Makena offers the comprehensive range of commercial 
activities, land uses, and infrastructure creating a modern urban 
environment. 

Kihei-Makena has weathered the current downturn moderately, 
to marginally better, than other neighbor island locales. While 
there has been some business closures, it has been well less than 
that experienced in West Hawaii and on Kauai.  But, most 
operations have cut back on staffing, and there are wide-spread 
concerns over viability should the recession continue into 
another year. 

Following past off-cycles, South Maui has demonstrated the 
ability to rebound faster than most neighbor island sectors, a 
function of its large working-class resident population and a 
highly competitive tourism infrastructure.  We anticipate it will 
stabilize then recover in concert with statewide trends 
commencing in 2010-11. 

The study area population and business activity is anticipated to 
continue growing over the coming two-plus decades (to 2030), 
albeit at a slightly slower rate then during the 1980s-90s.  This 
growth will require additional lands be designated for 
residential, commercial, resort, recreational, park/open space 
and other uses in order to provide a sustainable, quality lifestyle 
for residents and visitors. 

As part of the on-going General/Community Plan Update 
process, the County of Maui has completed a series of studies 
and planning activities over the past several years in order to 
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quantify and provide for the expected demands of the 
increasing island population over the mid to long-term.  We 
have incorporated the findings and forecasts from these efforts 
within our market study and economic impact assessment. 

Among the source materials contributing to our analysis: 

 "Maui Island Housing Issue Paper", John Knox & 
Associates, Inc., December 2006. 

 "Land Use Forecast Technical Resource Study", Plan Pacific, 
Inc., November 2006. 

 "South Maui Development Projects Map", Long-Range 
Planning Division, Maui County Planning Department, 
July 2008. 

 "GPAC Directed Growth Maps" and Unit Count 
Recommendations, General Plan Advisory Committee, 
March 2009 

Our conclusions are generally consistent with the range of 
demand and supply forecasts identified in these materials, and 
they are supportive of the need for Honuaula in order to 
provide a stabilized housing market for area residents and non-
resident purchasers.  

In addition to the currently in-force Kihei-Makena Community 
Plan Update (1998), these current data sources are cited within 
the report narrative and/or tables. 

THE SUBJECT PROPERTY AND PROPOSED PROJECT 
 

Near rectangular in shape, the 668.997-acre subject property is 
bounded by Wailea Resort on the makai side, Maui Meadows 
subdivision to the north, the Makena Resort to the south, and 
Ulupalakua Ranch range lands to mauka.  Situated on the 
western slope of Haleakala, the site has a moderately-sloping, 
undulating topography, dropping from 700 feet above sea level 
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along its inland boundary to circa the 300 feet elevation along its 
makai property line.  This provides panoramic views of the 
coast and neighbor islands from nearly all points of the 
property. 

The climate in the area is highly desirable; dry, warm, and 
subject to lesser intensity trade winds.  It has direct access onto 
the region's main thoroughfare, and proximity to the 
commercial and employment centers of Kamaole and Wailea.  It 
abuts similar urban use types as proposed in the master plan. 

The holding was originally labeled the "Makena 700" property 
when first considered for development nearly 30 years ago as a 
long-term expansion for the Wailea Resort node.  This was in 
reference to its acreage, which was reduced to its current size by 
the deeding of two parcels to other interests totaling 31.003 
acres.  The largest was a 30-acre right-of-way corridor, which 
bisects the property, and could possibly be used for a future 
extension of Piilani Highway (not under meaningful 
consideration at this time).  The remaining 1.003 acres were 
deeded to Maui Electric.   

The property is located about twelve miles from the Kahului 
Airport and is within two miles of shops, beaches, and resort 
centers.  Four-lane Piilani Highway allows direct high-speed 
access to the island's highway system into Central and West 
Maui.  

Currently, the subject property is in a natural state of shrub, 
brush, and Keawe tree growth.  The somewhat rugged terrain is 
composed of porous lava rock covered lightly with top soil 
sufficient to allow tree and plant growth typical of 
Wailea/South Kihei's arid, warm climate. 

In its initial master planning known as "Wailea 670", the intent 
was to provide resort-oriented expansion lands and the 
associated employment and  tax revenues created via them for 
future generations as the lands in Wailea Resort were built-out. 

Following significant evolution over time in response to 
community input, the master plan now focuses on providing a 
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broad spectrum of residential-oriented uses, from affordable to 
resort-quality, with a minor supporting commercial component.  
Transient, timeshare and other intensive resort uses will not be 
permitted under the County-approved guidelines. 

The  current Honuaula design calls for development as follows: 

   Density 
              Land Use Acres Units Per Acre 
 
  Single-Family Residential 244 400 1.6 
  Multifamily Residential 115 750 6.5 
  Commercial Mixed-Use 6 88,000 SF - 
  Golf Course 186 18 Holes - 
  Clubhouse Facility     5 24,000 SF - 
  Open Space/Parks/Other 112 
 
     Total 668 1,150 

Within the multifamily component will be 450 units meeting 
affordable pricing guidelines established by the Maui County 
Department of Housing and Human Concerns, Housing 
Division in concurrence with the County's workforce housing 
ordinance.  These units are anticipated to range in size from 600 
to 1,000+ gross square feet of living area, and be built at 
densities of 6.2 to 15.8 units per acre.  They will be located in the 
northerly area of the project site, near the neighborhood 
commercial mixed-use component and with ready access onto 
Piilani Highway. 

All of these units will be subject to strict purchaser limitations 
insuring they provide housing for full-time resident families 
earning between 80 and 160 percent of average Maui household 
income.   In addition to these on-site affordably-priced units, the 
developer has committed to constructing another 250 units off-
site (125 rental and 125 for-sale) with prices affordable to 
households earning 100 percent of less of the County median. 

The remaining 300 multifamily units at Honuaula will be 
divided between "Townhomes" ranging in size from 1,600 to 
2,000 square feet and built at a density of 6.7 units per acre; and, 
""Luxury Villas" which will be from 2,000 to 2,800-plus square 



      Proposed Honuaula Community 

  
 Page 15 

feet at an average density of 3.8 units per acre.  Our analysis 
indicates that about half the "Townhomes" and one-quarter of 
the "Luxury Villas" will be purchased by resident Maui 
households, with the remainder being bought by non-residents 
for second/vacation home use. 

The 400 single family lots will range in density from 0.6 to 3.3 
per acre, with many having direct golf course frontage and 
others half-acre and larger in size abutting the open Ulupalakua 
Ranch lands.  Finished homes are expected to range from 2,500 
to upwards of 5,000 square feet of living space.  We anticipate 
that circa 20 to 25 percent of this product will be bought by 
residents. 

Two Mixed-Use Village sites will be located at the gateway to 
the subject community, on the mauka side of Piilani Highway at 
its intersection with Wailea Ike Drive.  Comprising about six 
acres, it is anticipated these pods will be used primarily for 
neighborhood and service commercial meeting the needs of the 
subject population as well as other currently-unserviced 
neighborhoods in the immediate vicinity (Maui Meadows and 
Wailea North Mauka), and passer-bys.   

The gross floor area of these centers is expected to total about 
88,000 square feet. 

An 18-hole championship-quality golf course will be spread 
across the southerly portion of the site, creating extensive 
amenity frontage for the residential component.  The course will 
be primarily operated as a membership club, however there are 
provisions to allow some public daily fee play.  Current plans 
call for 375 memberships to be offered, with the majority 
expected to be purchased by homeowners in the Honuaula 
community. 

The clubhouse is envisioned to contain a golf-oriented facility of 
circa 12,000 square feet (including pro shop, storage/support 
areas, bar & grill, and fitness center/spa), and up to 12,000 
square feet of additional general commercial space. 
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There will be three parks totaling six acres located in the higher 
density areas of the project, a 22-acre "native plant preserve", a 
fire station site, and more than 30 acres of other open 
space/greenbelts (many with pathways). 

From a market perspective, the proposed master plan embodies 
the range of characteristics necessary to be competitive across 
virtually the entire spectrum of residential demand in the study 
area.  It will offer a broad range of product types and prices 
within a comprehensive community containing supporting 
commercial, service and recreational facilities and providing for 
a high-quality lifestyle in a moderate to low density urban 
environment. 

We project it will become readily established in the regional 
market and able to capture a reasonable to exceptional share of 
expressed demand within both the resident and non-resident 
purchaser segments. 

THE KIHEI-MAKENA CORRIDOR RESIDENTIAL MARKET 
 

Our analysis of the Kihei-Makena residential market is divided 
between two perspectives:   

 Macro Analysis -- Assessing the overall, long-term 
demand and supply trends in the competitive sector; and 

 Micro Analysis -- Focusing on the current 
demand/supply levels in the subject segment.   

The study opens with a brief overview of residential 
development in the study area followed by an analysis 
quantifying the demand for additional housing units in the 
Kihei-Makena Corridor based on population, buyer 
demographic, and real estate trends.  Existing and proposed 
inventory supply is then identified in regards to number of 
units, development timing and product type.  To the extent mid 
to long-term demand exceeds supply in the study area, the 
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general (or macro) climate for the proposed subject 
development is favorable.   

The second part of the study reviews current market activity in 
the region, including the status of the market cycle, pricing and 
appreciation levels, and sales velocity.  As noted, given the  
initial offerings of Honuaula are at least three years in the 
future, the near-term indicators are not of substantial import 
relative to the mid to long-term macro forecasts.  However, it 
does establish the level of new overhanging supply which has 
yet to be absorbed and establish a timely foundation for 
commencing projections. 

Prior to the 1970s, Kihei was a small coastal village with fewer 
than 3,000 residents, with very limited resort-oriented and 
commercial uses.  During that decade, the development of 
Wailea Resort coupled with numerous condominium projects 
along South Kihei Road served to create a desirable visitor 
destination.  At the same time, Kihei was identified as the most 
appropriate location for resident housing for the employees of 
the South and West Maui resort areas and to support the natural 
and in-migrating population growth of the island.  

By 1980, the population had more than doubled to about 7,000 
persons, substantial commercial space was being developed, 
and the region was well-established as a desirable vacation 
locale offering a wide variety of resort units.   

While the near-makai areas continued to be dominated by 
resort/transient-oriented and non-resident use and ownership, 
the inland areas of Kihei began being developed at a rapid pace 
for local resident households.   Over the next two decades, the 
resident population more than tripled. 

Initially during this surge, most resident-oriented product was 
developed as vacant home sites which were then (for the most 
part) built-out individually as "custom" homes.  However, over-
time the trend was towards larger builders constructing spec 
tract homes.  Today, just over 60 percent of the residential 
inventory in the study area is of a single family type. 
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Some full-time residents did locate into makai multifamily 
units, and there was a surge of resident-oriented interior 
condominium/apartment development, so that presently about 
40 percent of regional households are in multifamily projects.  

There are circa 13,500 residential (non-resort) units in the Kihei-
Makena region, and long-range planning indicates there will be 
a need for an increase of 50 to 80 percent more in order to 
service the anticipated demand created by community growth.  
It is expected that the division in product type will continue to 
favor single family homes/lots, but that condominium 
development will slightly increase as a percentage of the total 
market as available entitled, serviced land becomes further 
scarce and unit prices increase over time. 

Until earlier in this decade, most of the interior subdivisions and 
multifamily development was purchased by resident 
households; the intended users from a planning perspective.  
But, given the desirability of the region among vacation home 
purchasers and the exceptionally high prices of in-resort units, 
well-capitalized non-resident buyers began to acquire homes 
and units in mauka non-resort developments; often out-
competing the local segment for scarce inventory. 

Studies done for the County and which we have completed, 
indicate that circa 25 to 35-plus percent of demand for 
residential units in  Kihei-Makena is created by non-resident 
purchasers.  This trend is anticipated to continue unabated 
apart from cyclical influences.   

While purchaser restrictions can be/are applied to some 
categories of housing (specifically lower income and workforce 
housing types), there will always be competing non-resident 
purchaser pressure on the market-priced inventory.  Thus, in 
order to achieve market stability and sufficient supply for 
resident families, it is necessary to provide suitable types and 
amounts of product to satiate this demand which will present 
itself within resident neighborhoods. 

Notwithstanding brief periodic downturns, as is presently being 
experienced, residential construction in Greater Kihei has 
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progressed at a generally consistent and fairly rapid pace over 
the past three decades; a trend we anticipate will continue as 
long as suitable lands are made available for development.  
Among the primary reasons for this conclusion are: 

 The region provides for a quality, comprehensive, 
modern, suburban lifestyle. 

 There is a scarcity of alternative, entitled acceptable 
development areas throughout the island. 

 In addition to the in-community availability of a broad 
range of commercial, industrial and service businesses, 
Kihei is proximate to goods, services, and support uses in 
Central Maui. 

 Relative ease of access to major South Maui and Central 
Maui employment centers and other areas of the island. 

 A warm, generally dry climate considered highly 
desirable by many residents and particularly favored by 
non-residents. 

 Superior view panoramas from many interior locations. 

Relative to most neighbor island areas, the balance between 
demand and supply in Kihei-Makena has been more stable; 
although like elsewhere the market remains somewhat under-
supplied (just not acutely) from long-term and affordability 
perspectives.  There remains significant unmet needs for 
additional affordable housing opportunities.  

Macro Analysis 

Projecting the probable mid to long-term regional demand for 
the residential units in the study area is a three-step process: 

1. Quantification of Kihei-Makena Housing Unit Demand -- 
Estimating the need for additional housing units in the 
study area based on population, demographic, vacancy 
and income characteristics. 
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2. Identification of Current and Proposed Inventory -– 
Quantification of unsold supply and planned residential 
development in the study area during the expected sales 
period for Honuaula. 

3. Indicated Conclusions -- Correlation of quantified market 
demand and supply indicators. 

We have assumed the subject units will be priced as previously 
described, with 450 multifamily units meeting County 
workforce housing guidelines and developer agreements, and 
the remainder priced at general market levels competitive with 
other new residential product in the study area and attracting 
typical buyers.   

It is our understanding the developer will meet affordable 
housing criteria established/negotiated with State and County 
planning agencies, and in conformance with Maui ordinances, 
via the on-site 450 workforce housing units and an additional 
250 moderate to low income condominium and apartment units 
elsewhere on the island.   

We have projected the demand for residential units in the Kihei-
Makena study area using standardized formulae employing 
population forecasts, household size trends, and other market-
based factors as follows: 

 RP/AHS = TRUR X (1 + (VA + NRPA)) = TMUD 

Where: 

 RP is the Resident Population 
 AHS is the Average Household Size 
 TRUR is the Total Resident Units Required 
 VA is a Vacancy Allowance 
 NRPA is a Non-Resident Purchaser Allowance 
 TMUD is a Total Market Unit Demand 

Each of the variables in the formula is based on historic statistics 
compiled by the Federal Home Loan Bank, U.S. Census Bureau, 
State of Hawaii DBEDT, County of Maui Planning Department, 

Quantification of 
Kihei-Makena 
Housing Unit 
Demand 
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other recognized governmental sources, and researched market 
data.  Of specific relevance was the Land Use Forecast Technical 
Resource Study completed in 2006 which contains housing unit 
demand projections covering the same geographical area and 
time frame (to 2030). 

These compiled historic and prevailing indicators were 
translated into estimates based on temperate trending 
interpretations.  Our emphasis was on letting the data "speak 
for itself" via our projections, as opposed to making large-scale 
adjustments for subjectively anticipated lifestyle or market 
evolutions. 

In this regard, our forecasts bracket the most probable range for 
future housing requirements in the Kihei-Makena Corridor, 
with the mid-point providing a moderate, and most likely 
achievable, indicator.  However, our conclusions could be 
understated if some movements continue as strongly as in 
recent years; such as the trend towards smaller household sizes 
and an increasing influx of non-resident purchasers into the 
market. 

The "Total Market Unit Demand" conclusions resulting from 
application of the model are intended to quantify the total 
number of residential housing units of all types which will be 
needed in the study region over a 22-year projection period 
(2009 through 2030) in order to manifest a reasonably stable 
market with all purchaser/tenant demand segments served. 

With the dramatic slow-down in activity during the recent 
recession, the South Maui housing market has fragmented in 
regards to the balance between demand and supply.   The 
resort/luxury end of the spectrum is oversupplied, with 
hundreds of unsold units and lots developed in response to the 
mid-decade boom period which have yet to be absorbed.  
Conversely, the affordable end of the market remains 
undersupplied relative to potential demand (assuming 
appropriate inventory and mortgage loans were competitively 
available).  
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The goal of our market demand model was to quantify the 
number, pricing structure, and types of units required. 

The factors comprising our housing demand equation can be 
summarized as follows: 

Resident Population (RP) -- This variable utilizes 
correlated population and distribution estimates from the 
State, County and our firm for the study area.  
Specifically, in order to be in concert with on-going 
community plan research and forecasts, we have tested 
the population projections made by the Maui Planning 
Department in their 2006 report "Socio Economic Forecast: 
The Economic Projections for the Maui County General Plan 
2030" (GP 2030) which forms the statistical foundation for 
the updating process. 

The Long-Range Planning models forecast a resident 
population of between 38,757 ("baseline" model) and 
42,741 persons ("historical trend run" model) in the Kihei-
Makena Community Plan study area by 2030; an increase 
of some 40 to 54 percent and 11,000 to 15,000 persons 
over the current estimate of 27,750.  The projected 
expansion in resident counts is equivalent to a 
compounded annual growth rate range of 1.5 to 2.0 
percent.   

These County-based population projections served as the 
basis of our housing demand modeling scenarios.  The 
"baseline" estimates served as minimum projections 
(Scenario One) and the "historical trend run" figures as 
maximum projections (Scenario Two).  By correlating the 
two scenarios we arrived at a mid-point which is cited 
throughout the remainder of the market study. 

Average Household Size (AHS) -- This factor was 
calculated using the data as provided by the above-cited 
sources and census figures.  The 2000 US census 
indicators for the study area were at about 2.6 persons 
per resident household, moderately below the island-
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wide figure of 2.9 persons.  Currently, the Kihei-Makena 
AHS is estimated at 2.51 persons.  

The county planning data forecasts average household 
sizes in South Maui will trend downward over the study 
period, declining to circa 2.4 persons by 2030.  This is in 
keeping with national statistics.  Most Hawaii-oriented 
sociologists contend the movement to smaller household 
sizes will continue into the future; forecasting longer life-
spans, the influx of single persons attracted to the climate 
and employment opportunities, and the tendency 
towards fewer children.  

We project the average household size level in the study 
area will stabilize by the Year 2030 at between 2.37 and 
2.42 persons, a decline of 0.17 to 0.26 percent 
compounded per year.  These estimates were coupled 
with the minimum and maximum scenario models.   

Total Resident Units Required (TRUR) -- This figure is 
arrived at by dividing the subject area resident 
population (RP) by the average household size (AHS).  It 
is indicative of the minimum number of residences which 
would be required to meet basic market needs, assuming 
there were no vacant units, none uninhabitable due to 
on-going repair or deleterious conditions, and none 
purchased by non-resident persons. 

For a market to be considered stable (and nominally 
operative) with acceptable appreciation rates and quality 
lifestyle opportunities, allowances for such factors must 
be made. 

Vacancy Allowance (VA) -- Governmental agencies are 
on record during the past three decades calling Maui one 
of the tightest residential markets in the nation, 
consistently expressing concerns of a deteriorating 
economy and community structure unless major steps 
are taken over the long-term to address the endemic 
shortage.  The historic undersupply condition relative to 
resident and non-resident demand levels is a primary 



      Proposed Honuaula Community 

  
 Page 24 

reason Maui housing prices are on average among the 
highest of any locale in the country. 

According to HUD, the Urban Institute, and other 
sources, a "healthy" market has a minimum vacancy level 
of five to six-plus percent of the total number of units in 
the inventory.  This allows for uninhabitable units, units 
under repair, seasonal fluctuations, a transitional housing 
margin, a degree of mobility potential, and the ability to 
service periodic unanticipated population increases.  A 
"slack" in unit occupancy also serves as a margin to 
cushion against hyper-appreciation during strong 
demand periods.   

Given the history of the Maui housing market and its 
inability to keep an acceptable vacancy pool available, we 
believe it will be exceptionally difficult for the desirable 
vacancy allowance of more than five percent to be 
achieved on the island during the foreseeable future.   

In our "minimum" demand models we have used a 
nominal vacancy rate allowance of 3.0 percent of the total 
residential unit demand. In the "maximum" scenario 
formula, we have tested a more desirable vacancy rate 
allowance of five percent of the Total Resident Units 
Required figure.   

Non-Resident Purchaser Allowance (NRPA) -- While 
some non-resident purchasers of non-resort housing 
units are investors who seek to rent them to residents to 
cover debt service obligations, an increasing number are 
buying Hawaii residential units for personal (family and 
friends) second-home use, business reasons, or other non 
full-time residential use. 

These units are not available to meet resident housing 
demands and are effectively withdrawn from the 
inventory pool.  An allowance must be made for these 
residences in the general community, which are not to be 
confused with those specifically intended for tourist-
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oriented transient rentals (i.e., within a 
condominium/hotel project in a resort-classified area). 

On the neighbor islands and in Waikiki, there are many 
units in complexes or subdivisions designed for general 
residential use, which are owned by non-residents and 
may sit vacant the majority of the time.   

Our research indicates most newer "residential" projects 
in neighbor island vacation (non-resort) communities 
such as Kailua-Kona, Kihei and Poipu have upwards of 
30 percent non-resident, investor-owned units/homes.  
In many in-resort developments (particularly Hualalai, 
Mauna Kea Beach, Mauna Lani, and Kapalua), upwards 
of 90 percent of the residential inventory is held by non-
residents.  However, some resort communities have 
successfully bridged the gap between resident and non-
resident ownerships, such as Wailea and Keauhou, and 
have 20 to 40 percent full-time resident occupancy in 
some projects.  

Most neighbor island subdivisions and multifamily 
developments, no matter where they are located, have 
some level of non-resident ownership/use.  This is 
particularly true in newer projects with proximity to the 
coastline and/or in leeward areas which are highly 
attractive to off-island buyers informed via the internet.  
Further, Maui has an increasing number of oft-returning 
visitors who are comfortable away from the resorts and 
destination corridors and drawn to alternative "more 
local" areas.  

The impact of these buyers on the market must be taken 
into consideration when projecting a region's housing 
unit needs, given the widespread interest in Hawaii real 
estate and typically greater financial resources of non-
resident buyers.  Failure to adequately account for their 
demand places extreme stress on island towns. 

 As noted, during the past 10 to 15 years, non-resident 
purchasers have shown greater interest in "standard" 
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residential product in the interior Kihei-Makena market, 
and comprised up to 40 percent of original buyers in 
some recent subdivisions and multifamily projects.  

Several studies were completed for the County Planning 
Department regarding non-resident demand for 
residential inventory on Maui.  The "Land Use Forecast" 
completed for the on-going general/community plan 
updating estimates that non-resident demand islandwide 
will represent 26 percent of total unit demand through 
2030.  In the Kihei-Makena region the estimate was as 
high as 35 percent of total demand forecast; or a need for 
about 3,700 residential units to meet the non-resident; 
similar to West Maui estimates. 

In previous General Plan projections consideration of this 
impact of  non-resort residential demand was considered 
incidental, but is now recognized by all to be a legitimate, 
continuing segment of demand which must be addressed 
if market sustainability is to be achieved. 

With stringent resident-only purchaser restrictions 
attached to many proposed workforce/affordable 
housing units in the study area  and the availability of 
new resort-oriented inventory in Makena, we believe the 
non-resident component of the regional market will be at 
to slightly below the percentages forecast by the County.  
We have, therefore, tested a non-resident allowance of 25 
percent of total resident household demand in our 
minimum projections, and 30 percent in the maximum 
scenario. 

 Total Market Unit Demand (TMUD) -- The solution to 
our demand formula is quantified by adding the Vacancy 
Allowance (VA) and Non-Resident Purchaser Allowance 
(NRPA) to the Total Resident Units Required (TRUR) 
figure.  This is the total number of units which will be 
needed in the study region in order to meet all 
reasonable market demands. 
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The application of the housing demand formula to the subject 
region using the County Long-Range Planning "Baseline" and 
"Historic Trend Run" population forecasts are shown on Table 1.   

Extrapolation of 2000 census figures in combination with 
County building permit and tax data indicates there are 
currently some 13,500 existing non-resort residential housing 
units in the Kihei-Makena Corridor. 

Our model indicates the actualization of a healthy and stable 
housing market in the study area will require the construction 
of between 7,000 (Scenario One: Minimum) to 10,846 (Scenario 
Two: Maximum) additional housing units in South Maui by the 
Year 2030.  The mid-point demand would be for 8,923 units, or 
34 percent more than the in-place inventory, over the coming 22 
years.  

The County Land Use Forecast planning models forecasted a 
need for up to 9,735 new units from 2007 through 2030 ("Table 
3-3 Projected Demand for Non-Resident Housing Units");  
which is within our anticipated range  and slightly above our 
current mid-point projections. 

Conversion of our estimates of gross housing demand into 
pricing equivalents was completed using available data from 
the U.S. Census, Maui Board of Realtors, and the U.S. Dept. of 
HUD, in conjunction with affordable/workforce housing 
pricing guidelines established by the County of Maui 
Department of Housing and Human Concerns (DHHC), 
Housing Division.   We have specifically relied upon the 
recently released "Affordable Sales Price Guidelines" for 2009 
(dated March 27th) in establishing the moderate to lower-end 
price points for housing demand. 

Table 2 illustrates the striation of Kihei-Makena regional 
housing requirements through 2030 into probable percentile 
demand by sales prices at current dollar levels.  The figures 
correlate both historic actual buying trends and theoretical 
"affordability" quotients derived using government pricing 
criteria. 
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TABLE  2

Total
2009 to 2011 to 2016 to 2021 to 2026 to Demand

Period 2010 2015 2020 2025 2030 2009-2030

1.  Using "Baseline" Demand Forecasts
    Less Than $275,000 (1) 49 312 332 348 359 1,400
       Percent of Total Demand 20.00% 20.00% 20.00% 20.00% 20.00% 20.00%
    $275,000 to $550,000 (2) 61 375 382 383 377 1,577
       Percent of Total Demand 25.00% 24.00% 23.00% 22.00% 21.00% 22.53%
    $550,000 to $800,000 61 390 415 435 449 1,750
       Percent of Total Demand 25.00% 25.00% 25.00% 25.00% 25.00% 25.00%
    Over $800,000 73 484 531 574 611 2,273
       Percent of Total Demand 30.00% 31.00% 32.00% 33.00% 34.00% 32.47%

       Total Market Demand 243 1,561 1,660 1,739 1,797 7,000
100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

2.  Using "Historic Trend Run" Demand Forecasts
    Less Than $275,000 (1) 179 459 489 518 524 2,169
       Percent of Total Demand 20.00% 20.00% 20.00% 20.00% 20.00% 20.00%
    $275,000 to $550,000 (2) 224 551 563 570 550 2,457
       Percent of Total Demand 25.00% 24.00% 23.00% 22.00% 21.00% 22.65%
    $550,000 to $800,000 224 574 612 648 655 2,712
       Percent of Total Demand 25.00% 25.00% 25.00% 25.00% 25.00% 25.00%
    Over $800,000 268 711 783 855 891 3,508
       Percent of Total Demand 30.00% 31.00% 32.00% 33.00% 34.00% 32.35%

       Total Market Demand 894 2,295 2,446 2,591 2,620 10,846
100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Comparison of Projected and Current Unit Prices (3):

   Projected Average Unit Prices $776,250 $787,100 $797,950 $808,800 $819,650 $803,043

   Median Unit Price 2008 Full Year 2009 (Jan-April)
      Kihei $504,136 $383,239
      Wailea/Makena $2,212,255 $1,919,118
      Overall Study Area $1,026,559 $631,905

Note:  The median household income for Maui for 2008 was estimated at $72,800 (excluding Hana).  No gains in household income are anticipated in 2009
 
(1)  This price is considered "affordable" for households earning 80% of the median county household income  ("Low Income")
(2)  This price is considered "affordable" for households earning from 81% to 160% of county median (includes "Below Moderate" to
        "Gap Income" categories).
(3)  For comparison purposes, the constant dollar prices projected for the four identified market segments are at $250,000, $415,000, $690,000 and 
          $1,500,000.  Figures incorporate all single family and multifamily "unit" types

Source: Maui County, DBEDT, MLS and The Hallstrom Group, Inc.

Periodic Demand

STRIATED PROJECTIONS OF HOUSING UNIT DEMAND 
BY SELLING PRICE IN KIHEI-MAKENA AREA 2009 TO 2030

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii

Expressed in Constant 2009 Dollars
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In theory, development in the study area should generally 
proceed according to these striated estimates in order to achieve 
desired market stability during the projection period. 

Table 3 displays the calculations of housing price affordability 
for Maui residents based on HUD/State/County and 
conventional financing guidelines, as embodied within the 
updated DHHC calculations for homes. 

Using the governmental criteria, households in the "Low 
Income" grouping, earning 80 percent or less of the island 
median income, can afford a sales price, or rental equivalent, of 
$280,000 (rounded) or less.  "Below-Moderate to Moderate 
Income" households, earning 80 to 120 percent of median 
income, can afford home prices up to $420,000.  And, "Above-
Moderate and Gap Group Income" households can afford prices 
up to $560,000.  Above this level, prices are considered to be 
outside the "affordable" pricing segment and in the "market" 
price range. 

Using conventional financing criteria which requires a larger 
down payment, the affordable housing prices for the respective 
groups increases by about 10 percent.   

Inherently, a large portion of the demand is generated by lower- 
to middle-income groups who will have difficulty competing in 
the high-priced Maui marketplace.  Upper-middle and above 
income households have more meaningful purchase 
alternatives. 

About 41 percent of the regional units required through 2030 
should be priced below a current level of $550,000, which would 
be generally affordable to the defined income/workforce 
housing income groups.  Some 25 percent of demand will have 
price limits between $550,000 and $800,000 (the lower-end of the 
"market-priced" segment); and, 34 percent will seek properties 
having a price above $800,000 (high end). 

The on-site subject inventory will generally follow this market 
pricing striation, with 40 percent of the product meeting 
affordability guidelines (with an additional 250 such units 
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located off-site), about 10 percent in the low-market priced 
segment, and 50 percent in the high-end market group.  

Demand by unit type (multifamily unit, single family home or 
house lot) during the projection period is summarized on Table 
4.   The forecasts are based on historic and forecast development 
trends coupled with planned inventory additions to the regional 
supply. 

We forecast that multi-family units will increase as a percentage 
of overall unit construction from a current level of about 40 
percent of the total inventory to 46 percent by 2030, averaging 
44 percent of additions over the coming two decades.   

However, single family product will remain the focus of Kihei-
Makena development, although we expect it will decline from 
the current level of comprising some 60 percent of the sector to 
54 percent by 2030.    

The total mid-point demand for new multi-family development 
over the next 22 years is estimated at 3,952 units.  For new 
single-family types the demand will be for 2,974 finished houses 
and 1,976 building lots. 

 
 
 

There are approximately 225 single family lots/homes currently 
available for original purchase in the study area which have yet 
to be absorbed.  Most are located in Kamaole-Wailea 
neighborhoods.  There are an estimated 285 condominium new 
units which have not been closed by developers; again mostly in 
greater Wailea. 

While this is not as significant of a supply overhang as was 
experienced in the 1981-82 and early 1990s down market 
periods, it still represents several years of unabsorbed upper-
end supply.  There is no meaningful overhang of new low-end 
supply.  Unmet demand still exists for affordable-priced units, 

Identification of 
Planned Study Area 
Residential Projects 

Existing and Recent/In-
Sales Supply 



TABLE  4

Total
2009 to 2011 to 2016 to 2021 to 2026 to Demand

2010 2015 2020 2025 2030 2009-2030 Comments
1.  Using "Baseline" Demand Projections

Single Family Homes 97 578 548 539 557 2,319 The study area was among the first neighbor island
    Percent of Total 40% 37% 33% 31% 31% 33% regions to have significant numbers of "tract/spec" homes

built relative to size of market, and this type of development
   has been the primary segment in the single family sector

over the past two decades; some devolution anticipated.

Single Family Lots 49 328 365 400 413 1,555 Prior to mid-80s, vacant lots were the primary single family 
    Percent of Total 20% 21% 22% 23% 23% 22% development type.  Now mainly limited to smaller and/or

more upscale subdivisions.  However, several major projects
being proposed are expected to have significant lot offerings.

Multifamily Units 97 656 730 800 827 3,110 The primary residential development type in the makai/resort
    Percent of Total 40% 42% 44% 46% 46% 44% areas of the region, although the number of available and

competitive sites has become somewhat limited.  Need for
affordable/workforce units will fuel continuing development

as will demand for more moderate-priced vacation units.

                Total 243 1,561 1,660 1,739 1,797 7,000
100% 100% 99% 100% 100% 100%

2.  Using "Historical Trend Run" Projections

Single Family Homes 358 849 807 803 812 3,629
    Percent of Total 40% 37% 33% 31% 31% 33%   

Single Family Lots 179 482 538 596 603 2,397
    Percent of Total 20% 21% 22% 23% 23% 22%

Multifamily Units 358 964 1,076 1,192 1,205 4,795
    Percent of Total 40% 42% 44% 46% 46% 44%

                Total 894 2,295 2,446 2,591 2,620 10,846
100% 100% 99% 100% 100% 100%

Mid-Point

Single Family Homes 227 713 677 671 685 2,974

Single Family Lots 114 405 452 498 508 1,976

Multifamily Units 227 810 903 996 1,016 3,952

                Total 569 1,928 2,032 2,165 2,209 8,902

Source:  The Hallstrom Group, Inc.

Periodic Demand (1)

DIVISION OF PROJECTED DEMAND BY UNIT TYPE 
FOR HOUSING UNITS IN KIHEI-MAKENA AREA 2009 TO 2030

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii
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but product is quite limited and mortgage loans have become 
more difficult to come by. 

There are several years of supply of luxury and resort-oriented 
residential product, and will likely take until 2011-12 to fully 
absorb.    

Precise quantification of probable additions to residential unit 
supply in the study area over the next 22 years is problematic, 
due to the size of the region, rapid urbanization and vast 
number of preliminarily envisioned developments.   Table 5 
provides a comparison of proposed new residential units in 
Kihei-Makena during various surveys undertaken over the last 
17 years. 

Studies completed in the early 1990s indicated that upwards of 
24,000 units were being proposed for the Kihei-Makena 
Community Plan area.  Some were approved, some built and 
some projects abandoned. 

As part of the General/Community Plan updating process 
freshly updated analyses of planned/proposed residential units 
have been completed.  In their November 2006 Land Use Forecast 
Technical Resources Study, Plan Pacific, Inc., estimated there were 
general approvals in place to support 4,137 housing units, 
somewhat evenly divided between single and multifamily 
types. 

In July 2008, the Maui County Planning Department Long-
Range Planning Division completed a more encompassing 
survey and identified 5,712 potential units of "planned" supply 
(having State Land Use and some level of County approvals) 
and an additional 8,580 units of "proposed" supply (projects 
having no County approvals).  The latter group was intended to 
be all-inclusive and contains many older, long-abandoned, or 
never pursued developments. 

The General Plan Advisory Committee (GPAC) assimilated the 
two studies and developed a series of final recommendation 
"Directed Growth Maps" for South Maui to be used as a basis 
for the 2030 planning horizon.  Although,  detailed analyses of 

Proposed Supply 
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the GPAC findings were awaiting publication during 
preparation of this report, extrapolation of "Growth Area Unit 
Count" recommendations in concert with the proposed Growth 
Boundaries Maps, indicates a total approved/suggested supply 
of approximately 5,784 residential units in the study area. 

All of the recent County-based forecasts include Honuaula as an 
approved property whose inventory is included in the forecast 
unit count. 

Correlation of the projections indicate the total probable supply 
of residential units in the Kihei-Makena Corridor to range from 
circa 4,100 to 5,800 units, including the subject.  Apart from the 
subject, the approved/planned supply would be only some 
3,000 to 4,650 units. 

The demand for new housing opportunities in the South Maui 
study area over the coming 22 years, 2009 through 2030, is 
estimated at 8,923 total new units (mid-point), of which 4,950 
will be oriented toward single family inventory, and 3,952 
multifamily product.  

Apart from Honuaula, the currently planned level of new 
residential additions during the same time frame will be 
between 3,000 to 4,650 units, if all approved/planned projects 
are actualized and built to maximum densities in a timely 
manner; which we consider unlikely.  There are an additional 
510 unsold units/homes/lots of "overhanging" supply. 

Therefore, the unsold and approved/planned inventory will fall 
short of projected demand by more than 3,763 residential units, 
or 42 percent of total required supply, during the modeling 
period.  On an macro basis, there is substantial, quantifiable 
market demand in support of the subject community during its 
proposed offering period. 

Micro Analysis 

The Kihei-Makena area residential real estate market, like 
similar sectors throughout the state, is currently in the midst of 
slumping market cycle subsequent to reaching a upside peak in 

Comparison of 
Demand and Supply 
Indicators 
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2005-06.  The up-cycle activity began in the late 1990s, was set 
back briefly by 9/11, and reached record levels during each year 
through mid-decade before retreating in late 2006 and further 
each following year to the present. 

This trending is highly typical of real estate in Hawaii, as 
evidenced in the cycles of the late 70s/early 80s and late 
80s/early 90s, with several years of increasing upward activity 
reaching a frantic pace in sales and appreciation then slumping 
dramatically for two to three years before stabilizing and 
commencing recovery into another upward movement. 

In analyzing study region data it is necessary to account for the 
amount and quality of inventory available at any given time 
during the cycle, which has a tendency to impact the 
comparison of statistics from year to year. 

Single family residential market activity data in the study area 
from 2002 through 2009 (extrapolated year-end figures) are 
summarized on Table 6.  During this period sales volumes more 
than doubled to $357.3 million annually in 2005 before declining 
to a current level of $100.7 million (based on indicators through 
April), which is about 40 percent below sales in 2002 at the 
commencement of the last cycle.   

Average sales prices throughout the corridor, despite retreating 
in each of the last three years to a current level of $1,016,910, are 
still nearly double the price in 2002.  Specifically, median prices 
in Kihei have increased by 35 percent over the last seven years, 
from $385,000 to $520,000, and by 179 percent in Wailea-
Makena, appreciating from $950,000 to $2,650,000.  

Multifamily indicators, as summarized on Table 7, have 
followed the same general trending as in the single family 
sector.   Currently, the average price in the sector is at $693,000, 
with the median price in Kihei at $312,500, off 21 percent from 
2008 annualized figures, and at $1,762,500 in Wailea-Makena, 
down 20 percent from last year.  The activity levels (number of 
sales and total sales volume) are only a quarter of the record 
highs reached in 2005. 
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Residential/vacant lot activity for the same period is displayed 
on Table 8.  The trending lines are comparable through 2008, 
but are erratic for 2009 due to the closing of several upper-end 
oceanfront lots in Wailea/Makena. Inventory limitations, 
inclusion of atypical product, and variance in availability may 
skew indicators for a given year.   The current median price for  
a Kihei house lot is $350,000; in Wailea/Makena it is more than 
ten times that amount (a figure viewed as atypically high).  

While there are major short-term concerns in the market, such 
cyclical behavior is standard for Maui real estate, and it is 
highly likely that during the mid-term (three to six years) 
concerns will once again be hyper-appreciation, scarcity of 
product, and record setting activity levels.  The cycle has run 
repeatedly over the past three decades.  We project the softness 
to continue through 2009 and into 2010 before stabilizing and 
moving towards recovery in 2011-12 and an up cycle period by 
mid-decade. 

THE MAUI RESORT/RESIDENTIAL MARKET  
 

The foundational macro analysis indicates demand for a large 
number of new residential units across a broad spectrum of  
product types.  The proposed diversity of inventory at 
Honuaula corresponds well to the quantified regional market 
requirements over the next two decades. 

In addition to appealing to a wide variety of purchasers in the 
general Kihei-Makena housing market, portions of the subject 
will also specifically compete within the Maui resort/residential 
sector. 

Although not truly a destination resort project, as it is lacking in 
ocean frontage and transient accommodations, Honuaula will 
offer some product which will be competitive with the interior 
(off-water) inventory of the destination communities and attract 
purchasers from the same market segments.   
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The upper-end homes/lots and multifamily "villas" fronting the 
subject golf course will offer similar characteristics and 
amenities to the abutting mauka developments in Wailea 
Resort; albeit lacking somewhat in regards to market prestige.  
And, will likely prove superior to the residential product in the 
northerly sections of Wailea, beyond Wailea Ike Drive, which 
are outside of the resort core. 

Given that the three most advanced destination communities, 
Wailea, Kaanapali and Kapalua, have developed virtually all of 
their central resort makai lands (with the latter two looking to 
expand onto mauka holdings), the comparability of the subject 
prime inventory and its status as a desirable purchase 
alternative will increase. 

The demand for resort/residential real estate within West and 
South Maui master planned resort communities has become 
well-established since first being introduced at Kaanapali in 
1964.  Over the past 35 years some 4,300 in-resort condominium 
units and 1,400 single family homes/lots have been subdivided 
within the three major projects (Wailea, Kapalua and 
Kaanapali), with some 97 percent being successfully absorbed to 
date. 

In response to the demonstrated, continuing demand for Maui 
resort/residential development, each of the resorts, along with 
Makena, are planning significant inventory additions over the 
coming decades. 

The historic and projected resort/residential market sector in 
West and South Maui is summarized on Table 9.  Of specific 
import is the stabilized annual average rate of product 
absorption over time.  

During this decade the three active developments have sold a 
combined average of 112 condominium units and 40 
homes/lots annually, with both averages showing slight gains 
from pre-2001 figures.  Wailea has consistently grabbed the 
largest market share, averaging some 71 sales per year since 
introducing its first projects in 1975.  This recently equates to a 
46 percent capture rate within the overall sector. 
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As shown across the bottom of the table, we project that 
following down years in 2009-10, recovery will begin in 2011-15, 
with general long-term stabilized levels again achieved 
thereafter.  We also forecast there to be continuing nominal 
gains in the number of  single family lot sales annually as this 
product type further evolves from its more recent emergence. 

Over the next 22 years, through 2030, we estimate the demand 
for resort/residential units in West and South Maui will total 
some 3,275 units; of which 2,275 will be directed to multifamily 
inventory and 1,000 towards single family homes/lots.  
However, the final mix between multifamily and single family 
units is more a function of supply timing, type and pricing than 
estimated specific  demand, portions of which can/will be 
redirected between types in accordance with market trends.   

The demand will equate to an average of 149 new sales per year 
over the 22 year projection period, with a stabilized level of 155 
sales annually. 

Significant additional product is being proposed in the 
competitive sector, as summarized on Table 10.  The four 
destination communities are currently planning for an 
additional 3,161 new units, with single family homes/lots 
comprising about 54 percent of the total. 

On a gross basis it appears that demand (3,275 units) and 
supply (3,161 proposed units) are in general synchronicity.  
However, upon analysis, such balance is unlikely to be 
achieved.   

Resort/residential development rarely manifests maximum 
densities, particularly in single family subdivision, due to 
topographical, shape and infrastructure limitations, and 
evolving market trends.   

And, it will likely take longer than the projection period 
(through 2030) for all of the units planned for the four major 
projects to be approved and developed.  Makena has yet to 
launch its resort/residential product despite having most 
entitlements for several decades, and the Kapalua and 



TABLE  10

Resort Community Units/Lots

1.  Wailea  (2)
        Condominium 200

        Single Family 180

        Project Total 380

2.  Kaanapali  (3)
        Condominium 330

        Single Family 430

        Project Total 760

3.  Kapalua  (4)
        Condominium 527

        Single Family 694

        Project Total 1,221

4.  Makena
        Condominium 400

        Single Family 400

        Project Total 800

     Maui Resort Totals
        Condominium Units 1,457

        Single Family Homes/Lots 1,704

        Island Total 3,161

Note:  Includes only those projects classified by Maui Planning
              Dept. as "Planned/Committed" and "Planned/Designated".

Source:  The Hallstrom Group, Inc.

IN MAJOR MAUI RESORT COMMUNITIES
PROPOSED ADDITIONS TO SUPPLY

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii
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Kaanapali expansion areas are still working their way through 
the approval process which could result in their delay or a 
diminished unit count.  All will require extensive capital 
infrastructure investments. 

We would consider it unduly optimistic to project that more 
than 80 to 90 percent of the total competitive resort/residential 
inventory proposed, or about 2,500 to 2,800 units, will be 
developed by 2030. 

Further, Wailea, which has demonstrated the highest sustained 
level of demand among active projects has the lowest remaining 
supply of potential inventory with only some 380 units left to 
develop.  This represents only 12 percent of the proposed total 
competitive supply for a project that has historically captured 
nearly half of the market. 

This bodes well for Honuaula, which will be in position to step-
into the established demand patterns enjoyed by Wailea 
resort/residential units.  While a meaningful share of demand 
for South Maui resort product would be expected to be 
redirected to Makena in the void following Wailea build-out, its 
more outlying, lesser intensity, and fewer services traits will 
diminish some purchaser interest.  

For those specifically seeking the locational, view, climate and 
proximity attributes found at Wailea, the subject will prove a 
viable alternative.  And, as noted in relation to Wailea, the 
proposed subject upper-end inventory will abut similar mauka 
subdivisions within Makena Resort, which is southerly adjacent. 

Based on a projected demand for some 3,200 resort/residential 
units in West and South Maui over the next 22 years, and a 
realistically probable supply of a maximum of 2,500 to 2,800 
competitive units being added to the existing resort 
communities over the same time frame,  there would appear to 
be a potential residual supply shortage of at least 400 to 700 
units in the sector which could be readily directed to Honuaula. 

As Wailea achieves build-out in the near to mid-term, the 
subject could anticipate capturing a significant share of its 
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established market segment, reaching between 40 and 50 units 
annually on stabilized basis.  This would equate to a market 
share of 25 to 32 percent, a seemingly optimistic figure given 
there will be four other competing developments, but not 
unreasonable given it is just more than half of Wailea's historic 
long-term capture rate. 

We conclude the indicators of the Maui resort/residential sector 
are supportive of the macro projections for the general Kihei-
Makena residential market, and demonstrate the ability of the 
subject to achieve absorption of its 600 units of upper-end 
priced inventory in a 12 to 15 year market exposure period. 

APPROPRIATENESS OF THE SUBJECT PROPERTY FOR RESIDENTIAL 
USE AND ABSORPTION ESTIMATES 
 

In light of the quantified market support for the proposed 
subject residential development, the next step in analysis is to 
assess whether the site and concept are appropriate from a 
market perspective, are in concert with macro demand trends, 
and forecast the probable standing of the Honuaula inventory 
therein.  These insights determine the competitiveness and 
resulting probable market shares for the residential components 
of the project. 

The master plan for the subject community is consistent with 
modern urban planning objectives, and will provide a high-
quality competitive environment for the 1,150 units proposed.  
Among the features we consider most relevant relative to 
maximizing market acceptance: 

 The diversity of subject residential product types will 
reach across virtually the entire market demand 
spectrum in the Kihei-Makena area, creating a dynamic 
community with enhanced absorption potentials relative 
to other, smaller developments offering much more 
limited types.  This will permit a more sustainable 
development posture over time (and through cycles), 
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keeping fresh inventory before the public eye, and an on-
going market status. 

 The location of the project is one of the most desirable in 
the State, with a superior climate, excellent view 
panoramas, and close proximity to beaches, recreational 
amenities, public facilities and supporting commercial 
services.  The direct access onto Piilani Highway is a 
valued commodity among residents, as will be the 
unique opportunity to purchase affordable and lower 
market-priced homes in a resort-like master planned 
community.  

 The parks, golf course, open spaces and greenbelts are 
integrated into the design as to maximize the frontage 
offered to abutting developable residential sites.  In the 
northerly portion of the project, which has higher 
densities, there will be three neighborhood parks and a 
system of greenbelt paths along the natural drainage 
ways which touch virtually every development pod.   

In the southerly portion, the golf course, botanical 
preserve and larger home sites promote a low density 
ambience, and help establish a feeling of greater 
exclusivity (a necessary factor to achieve full market 
standing of the product), while enhancing view 
potentials.  The course also provides a landscaped buffer 
along portions of the main access roadway. The golf 
holes are equitably divided between side hill and sloping 
layouts, which will contribute to the competitiveness and 
playability of the course.   

The clubhouse and associated recreational facilities will 
provide both a recreational "anchor" for the community 
and secondary commercial center, with easy access for 
residents, club members and their guests. 

 The large number and relatively small size of the single 
family and multifamily development pods will promote 
a variety of intimate and distinct subdivisions and 
multifamily products, a major marketing benefit, and an 
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asset in investment management and timing of 
construction efforts.  Having smaller projects also 
decreases the economic exposure of the developers at any 
given time; as during slow periods, the amount of 
inventory overhang can be more readily controlled. 

 Although the primary commercial spaces are intended to 
service the Honuaula population, they will also help 
meet the daily shopping needs of residents in proximate 
neighborhoods outside consumers as well as passer-bys.  
The placement of the commercial pods at the northerly 
entrance to the project, at the intersection of Piilani 
Highway and Wailea Ike Drive, and along the main 
trunk road into the densest part of the subject 
community, is prudent. 

The master plan is an appropriate use of the subject property 
from a market demand and economic acceptance perspective 
based on a variety of criteria, including: 

 It will convert an agriculturally and economically non-
productive lava and bunch grass "ranchland" holding 
into an integrally-designed development which will help 
in meeting future residential needs in the region, while 
providing a meaningful economic stimulus to the island. 

 It is within and consistent with the urban node 
encompassing the greater Wailea and Makena 
destination resorts and adjoining projects.  And, it will 
provide a desirable transition from the intense Wailea 
project to the upslope range. 

 The master plan is well suited for the climate of the site, 
and will serve to attract residents, retirees, and non-
resident buyers seeking the slightly cooler and better 
views available at elevations above the Kihei-Wailea 
makai urban development corridor. 

 The site has favorable frontage/exposure traits along 
Piilani Highway, with relative ease of access to vital 
transportation and supporting facilities in Central Maui, 
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and is nearby the resort services and employment 
centers. 

 Superior ocean and/or upslope panoramas will be 
available for most properties in Honuaula, a highly 
desirable asset in the regional market. 

 The golf course will further enhance the status of the 
Kihei-Makena region as being a world-class golf 
destination and attract more upper-income members and 
visiting players into the corridor; with the non-resident 
golfers being among the highest average daily spending 
visitor segment. 

 The subject will help simultaneously fill numerous 
market niches.  A diversity of residential inventory is 
vital to a stable regional market.  

 The overall low intensity of development, at less than 
two units per acre, will maintain the integrity of the 
Wailea/Makena resort pod and provide a transition from 
the more intense urban uses in the makai areas to the 
upslope range. 

 The proposed project will effectively and permanently 
insulate the Wailea and Makena Resort projects, which 
are vital to the economic welfare of the region, from 
incursion by future potentially un-complementary 
development types.  Further, as noted above, the 
available facilities will benefit some guests of the resorts, 
increasing their desirability and economic viability.  An 
alternative use of the subject property may prove non-
homogeneous with the resorts and fail to enhance their 
standing. 

Based on these attributes of the subject property, our analyses of 
the Kihei-Makena residential market and the Maui 
resort/residential sector, and the historic experience of 
competitive projects in the regional marketplace,  we have 
estimated the probable absorption velocity for the subject 
inventory using three methodologies:   
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Gross Demand/Supply Comparison -- This straight-
forward technique assumes that if there is insufficient 
existing and planned supply to meet projected market 
gross demand levels during the projection period, the 
proposed subject lots and units will be absorbed in a 
reasonable manner, regardless of competitive qualities, 
as there are no other alternatives available.   

Over the next two decades, without Honuaula, there will 
be a mid-point shortfall of some 4,200 residential units in 
the Kihei-Makena region even if all the presently 
"planned" (having some level of County entitlements) 
developments are built to maximum densities in a timely 
manner.  The undersupply condition will ensure there is 
sufficient to absorb the project within the projection 
timeframe. 

The Residual Method -- In this technique, the "planned" 
inventory and in-place but unsold units are placed on a 
time-line depicting the combined sales absorption 
anticipated by the developers (as estimated by the 
County, stated in EIS, reported in the media or through 
interviews) or assuming a reasonable market share.  To 
the extent this supply of units fall short of the forecast 
demand for product in the study region or exceed the 
total, a respective undersupply or oversupply situation is 
present.   

Having accounted for all of the planned/approved units 
in the market, and acknowledging the unlikelihood of 
otherwise competitive sites in the region, it can be 
asserted the subject development will capture a 
significant portion to all of any residual demand.  This 
approach is generally conservative, as it assumes the 
subject will capture only what is left over after all other 
projects garner their share.  Given the nature of the 
subject holding we believe it could be a regional market 
leader, not a follower. 
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We completed the residual modeling effort for single and 
multifamily types on an individual and combined basis, 
as shown on Table 11. 

Even with a supply overhang of some 225 recently 
constructed but unsold homes/lots (most towards the 
upper-end of the market), there will still be a shortfall as 
the market recovers and  they are absorbed.  In the 
anticipated offering period for the subject inventory, 
commencing in 2012, there will be a shortfall of 700 
homes/lots over the subsequent nine years (through 
2020).  This will be more than sufficient to absorb the 400 
homes of Honuaula, resulting in an estimated sales 
period of from four to seven years for this component 
using the residual method. 

The multifamily sector has a larger current overhang of  
some 285 units, with another 20 scheduled for 
completion in the near-term.  And, as they represent a 
smaller portion of total demand than single family they 
will take longer to absorb; by which time additional other 
inventory will be coming on line.  As a result, the 
potential residual demand flowing to the subject is 
somewhat less favorable for the multifamily component. 

From the beginning of pre-sales in 2012, this technique 
indicates that full absorption of the 750 multifamily units 
would require about 11 to 14 years.  However, we believe 
this to be a strongly conservative conclusion given the 
long-standing demand for affordable-priced units in the 
region which will comprise 450 of the subject units.  

On a combined overall basis, the total residual demand 
available for Honuaula will result in absorption in about 
eight to ten years.    

The Market Shares Method -- This approach accounts for 
the probable competitiveness of the subject inventory 
regardless of the total level of product being otherwise 
offered on the market.  In essence, it is an estimate of 
how much of the total forecast demand in the Kihei-
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Makena residential sectors the subject could expect to 
capture on an annual basis in light of its locational, 
pricing and amenity characteristics. 

Generally moderate in application, this technique tests 
"pure" competitiveness and is considered the classic 
methodology, but does require judgment in the selection 
of factors.  

Table 12 displays the Market Shares Method for the 
Honuaula single family inventory under conservative 
and optimistic demand and capture rate alternatives.  We 
forecast the subject will be able to achieve market 
penetration, or a share, ranging from 15.5 to 16.6 percent 
of the total regional single family demand during its sales 
period, resulting in an absorption period of 8.7 to 13.7 
years, or a mid-point of 11.2 years. 

The multifamily analysis is shown on Table 13.  Because 
of the latent demand for and high-desirability of the 
subject affordable/workforce housing component, it will 
experience rapid absorption of the 450 units of this 
product type, resulting in an atypically high market 
share while this inventory lasts.   

We estimate that during the sales of the affordable-priced 
units the subject will capture in the mid to upper-40s 
percent of the regional multifamily demand.  This figure 
is comprised of a circa 12 to 14 percent of total market 
share for the market-priced units and about a 36 percent 
share of the multifamily market flowing to the 
affordable-priced product.    

Because eligible affordable unit purchasers represent 
some 45 percent of the total market that has been under-
supplied for many years, and there will be limited (and 
much less competitive) future buying opportunities, 
Honuaula will capture a disproportionate share of 
demand. After they are sold out, the subject share will be 
comprised only of the market-priced units and drop 
down to 12 to 14 percent until sell-out. 



TABLE  12
SUMMARY OF SUBJECT PROJECTED SINGLE FAMILY DEMAND LEVELS

USING THE MARKET SHARES METHOD

Assuming Sales/Pre-Sales of 400 Subject Lots/Homes to Begin in 2012

Scenario One:  Using Conservative Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year SF  Demand (1) Share Absorption

2012  181 10.00% 18
2013 181 12.00% 22
2014 181 15.00% 27
2015 181 17.00% 31
2016 183 17.00% 31
2017 183 17.00% 31
2018 183 17.00% 31
2019 183 17.00% 31
2020 183 17.00% 31
2021 188 17.00% 32
2022 188 17.00% 32
2023 188 17.00% 32
2024 188 17.00% 32
2025 188 10.00% 19

 
Totals 2,579 15.51% 400

Scenario Two:  Using Optimistic Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year SF  Demand (2) Share Absorption

2012  266 12.00% 32
2013 266 14.00% 37
2014 266 16.00% 43
2015 266 19.00% 51
2016 269 19.00% 51
2017 269 19.00% 51
2018 269 19.00% 51
2019 269 19.00% 51
2020 269 12.50% 34

Totals 2,409 16.62% 400

ANALYSIS MID-POINT
11.2 Years 2,494 16.04% 400

(1)  Using "Baseline" Demand Projections.
(2)  Using "Historic Trend Run" Demand Projections.

Source:  The Hallstrom Group, Inc.
 

Market Study of  the Proposed Honuaula Community
Wailea, Maui, Hawaii



TABLE  13
SUMMARY OF SUBJECT PROJECTED MULTI FAMILY DEMAND LEVELS

USING THE MARKET SHARES METHOD

Assuming Pre-Sales of 750 Subject Units to Begin in 2012

Scenario One:  Using Conservative Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year MF  Demand (1) Share Absorption

2012  162 42.00% 68
2013 162 44.00% 71
2014 162 46.00% 75
2015 162 46.00% 75
2016 181 46.00% 83
2017 181 46.00% 83
2018 181 46.00% 83
2019 181 46.00% 83
2020 181 46.00% 83
2021 199 12.00% 24
2022 199 11.00% 22

 
Totals 1,949 38.45% 750

Scenario Two:  Using Optimistic Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year MF  Demand (2) Share Absorption

2012  193 44.00% 85
2013 193 46.00% 89
2014 193 48.00% 93
2015 193 48.00% 93
2016 215 48.00% 103
2017 215 48.00% 103
2018 215 48.00% 103
2019 215 14.00% 30
2020 215 14.00% 30
2021 238 9.00% 21

Totals 2,086 35.97% 750

ANALYSIS MID-POINT
10.3 Years 2,018 37.17% 750

Note:  Availability of affordable units within planned community will result in a meaningfully
              increased market share during the offering of those 450 subject units.

(1)  Using "Baseline" Demand Projections.
(2)  Using "Historic Trend Run" Demand Projections.

Source:  The Hallstrom Group, Inc.
 

Market Study of  the Proposed Honuaula Community
Wailea, Maui, Hawaii
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The indicated market share over the 10.2 year mid-point 
sales period is 37.2 percent. 

The combined market shares application for all 1,150 
subject units are displayed on Table 14.  The indicated 
mid-point sales period required for full absorption is 11.4 
years with an average capture rate of 23.2 percent of the 
total market. 

As Honuaula product represents between 20 and 28 
percent of the total residential inventory planned for the 
study area, achieving a 23 percent market share seems 
readily achievable with the high-desirability and likely 
market standing of the community. 

Based on absorption analysis, we estimate the full-absorption of 
the subject residential component will require just over 11 years, 
with a maximum sales rate of 128 units annually reached in the 
years  immediately following initial ramp-up and while there 
are still affordable-priced units remaining.  At stabilized mid-
point absorption the project would sell 60 affordable units per 
year, along with 28 market-priced multifamily units and 40 
single family homes/lots.  

QUANTIFICATION OF DEMAND FOR SUBJECT COMMERCIAL USES 
 

The proposed 100,000-square-foot commercial component is 
intended to meet the "neighborhood" and daily goods and 
services needs of the Honuaula community population, other 
users and employees, its immediate neighbors in Maui 
Meadows and north/mauka Wailea who have no commercial 
opportunities within their proximate trade area, and the passer-
bys utilizing the Piilani Highway/Wailea Ike Drive intersection.  
It is not envisioned as serving any regional or major destination-
based demand which may exist. 

Therefore, our analysis is summary in nature and specifically 
assessing the reasonable level of demand for commercial floor 
space these identified user groups will express within the 

Correlation 



TABLE  14
SUMMARY OF SUBJECT PROJECTED TOTAL UNIT DEMAND LEVELS

USING THE MARKET SHARES METHOD

Assuming Sales/Pre-Sales of 1,150 Subject Units to Begin in 2012

Scenario One:  Using Conservative Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year Residential  Demand (1) Share Absorption

2012  343 25.11% 86
2013 343 27.11% 93
2014 343 29.64% 102
2015 343 30.70% 105
2016 364 31.40% 114
2017 364 31.40% 114
2018 364 31.40% 114
2019 364 31.40% 114
2020 364 31.40% 114
2021 387 14.43% 56
2022 387 13.91% 54
2023 387 8.25% 32
2024 387 8.25% 32
2025 387 4.86% 19

  
Totals 5,126 22.42% 1,149

Scenario Two:  Using Optimistic Assumptions
Indicated

Total Effective Total
Sales Regional Subject Subject
Year Residential Demand (2) Share Absorption

2012  459 25.45% 117
2013 459 27.45% 126
2014 459 29.45% 135
2015 459 31.19% 143
2016 484 31.89% 154
2017 484 31.89% 154
2018 484 31.89% 154
2019 484 16.78% 81
2020 484 13.17% 64
2021 518 4.14% 21

Totals 4,774 24.10% 1,151

ANALYSIS MID-POINT
11.4 Years 4,950 23.23% 1,150

Note:  Availability of affordable units within planned community will result in a meaningfully
              increased market share during the offering of those 450 subject units.

(1)  Using "Baseline" Demand Projections.
(2)  Using "Historic Trend Run" Demand Projections.

Source:  The Hallstrom Group, Inc.
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context of the subject Village Mixed-Use and Clubhouse sites.  
The larger Kihei-Makena commercial market sector long-term 
demand and supply trends are not particularly relevant on a 
macro basis given the limited scale and targeted patronage. 

For purposes of this assignment it is assumed the VMX sites will 
be used exclusively for commercial purposes and the primary 
focus of business activity in the community, with the two 
parcels totaling six acres supporting a combined 88,000 square 
feet of gross leasable area.  The clubhouse pod will contain 
some 12,000 square feet of secondary commercial space in 
addition to the 12,000 square feet oriented towards the golf and 
club  operations (including the pro shop, cart storage, 
maintenance areas, bar & grill, spa/fitness facilities).   

As shown on Table 15, the demand for non-hotel retail and 
restaurant commercial space created by each person in the 
islands (de facto population) is about 20 square feet.  On Maui, 
which is commercial space "rich" relative the other islands due 
to its large upper-end visitor industry, the total is 23 square feet 
of space per capita. 

This demand for space is divided among several use types, such 
as neighborhood, regional, big box, destination, specialized, in-
resort, etc. The "neighborhood" retail and restaurant segment is 
the largest component at up to 55 percent of total demand; the 
grocery, drug store, restaurants, bank, salon, and other 
businesses patronized on a regular/daily basis. 

To efficiently and effectively attract and service potential 
customers, the business has to be located on a easy access/high 
exposure property within the briefest possible travel time for its 
target patrons.  To the extent it takes longer than five to eight 
minutes to reach a store or restaurant, it is outside the desirable 
limits of a typical "neighborhood" trade area. 

Traffic interception within the trade area is also a meaningful 
attribute.  And, neighborhood retailers generally look favorably 
on underserviced trade areas populated be 3,000 to 5,000 
persons. 
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Within these broad demand parameters, the Honuaula 
commercial component appears to be an appropriately 
supportable use, vital not only to the lifestyle of the subject 
community but also a well-placed attribute to the immediate 
trade area. 

Table 16 contains a summary calculation of stabilized demand 
for general/neighborhood commercial uses which would likely 
seek location in the subject projects at build-out. 

Starting with an estimate of daily de facto population of 1,871 
persons (discussed in the Economic Impact Analysis section), 
the average per capita demand for neighborhood retail and 
restaurant space is quantified at 11.0 square feet.  Added to this 
are allowances for other non-retail/restaurant uses found 
within modern suburban trade areas, including Service 
Commercial, Medical, Support Commercial, and Neighborhood 
Business Office.  

The cumulative demand for local-oriented commercial space is 
estimated at 20.9 square feet per person within the Honuaula 
community, or 39,100 square feet total.  The subject businesses 
would be expected to capture virtually all of this residential 
neighborhood-based patronage.  To this figure is combined with 
an allowance of 5,000 square feet of secondary demand arising 
from the members, guests and other patrons of the golf 
operation, which would flow to restaurants/lounges, apparel 
boutiques, and upper-end specialty shops in the clubhouse 
development.  The total on-site demand created at stabilization 
will be some 44,000 square feet. 

Other patronage sources were estimated as a percentage of base 
subject population demand at: 

 25 percent for employees, day workers, and other daily 
visitors to the community. 

 85 percent for nearby populations within the trade area 
which are currently not-serviced.  This is a moderate 
allowance given there are some 3,000 in-place persons 
comprising the group, creating demand for circa 63,000 



TABLE  16

1.  Stabilized Subject Population

    Full-Time Residents 1,541

    Non-Full Time Resident Owners and Guests (1) 292

    Total Daily De Facto Population 1,833

2.  Per Capita Demand for Commercial Space (in Gross Square Feet per Person)

    Total for All Commercial Needs 20.0

    "Neighborhood" Space Demand as Percent of Total  (2) 55%

     Total Per Capita "Neighborhood" Commercial Space Demand in Square Feet 11.0

     Allowance for "Service Commercial/Medical" Space 4.4

     Allowance for "Support Commercial" Space 2.8

     Allowance for "Neighborhood Business" Office Space 2.8

    Total  Per Capita Floor Space Demand for Local-Oriented Commercial Space 20.9

3.  Indicated Subject Commercial Floor Space Demand

      From Community De Facto Population 38,306

      From Golf Course/Clubhouse Members/Users 5,000

      Patronage From Other Sources % of Community
Demand

        Employees and Day Workers in Community 25% 9,576

        Nearby Population  in Non-Subject Projects  (3) 85% 32,560

        Passer-Bys/Intercept and Others 30% 11,492

Total Estimated Gross Floor Space Demand at Stabilization 96,934

(1)  "Guests" are non-owners visiting units owned by non-residents.  There will be no
           Transient Vacation Rentals in the project.
(2)  Subject developers are not seeking to attract significant levels of outside patrons
            via Regional, Specialty or Destination type commercial development, but to 
            provide community residents and other users will proximate goods and services.
(3)  The subject commercial space will be the most proximate neighborhood shopping
            opportunity for Maui Meadows, Mauka North Wailea, and along upper Okolani Drive.
            this immediate trade area has a de facto population of several thousand persons.
 
Source:  The Hallstrom Group, Inc.

SUMMARY OF NEIGHBORHOOD COMMERCIAL SPACE DEMAND
CREATED BY SUBJECT RESIDENTS AT BUILD-OUT

Market Study of the Proposed Honuaula Community
Wailea, Maui, Hawaii
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square feet of neighborhood-type businesses.  We are 
assuming the subject centers capture only about half this 
demand even though they will be the most proximate 
and readily reachable alternative. 

 30 percent for passer-bys entering/exiting the Wailea-
Makena region via Piilani Highway and Wailea Ike 
Drive, the intercept potentials the subject will have by 
being the closest non-resort shopping alternatives for the 
Wailea and Makena populations, and other incidental 
patronage groups. 

The total quantified, specifically demonstrable demand for the 
Honuaula commercial component is 98,900 square feet; or, 
commensurate with the 100,000 square feet proposed in the 
master plan. 

ECONOMIC IMPACTS OF THE PROPOSED DEVELOPMENT 
 

The development of Honuaula will result in significant 
expenditures that will favorably impact the Maui economy on 
both a direct and indirect basis, increasing the level of capital 
investment and capital flow in the region, which will in turn 
create employment and widen the tax base. 

From a direct perspective, the proposed 400 single-family 
homes, 750 multi-family units, golf course facility and 100,000 
square foot of commercial space will create numerous 
construction, equipment operator and specialty trade jobs on- 
and off-site, directly and indirectly, during the planning and 
emplacement of the infrastructure, and building of the 
improvements.   

After completion of the common systems, vertical construction, 
support facilities and amenities over a multi-phase, one to two 
decade development period, there will be permanent 
employment positions created by the golf course, clubhouse, 
retail/commercial operations, and the buildings themselves 
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(landscape, service, maintenance, and renovation needs in the 
course of their use). 

Numerous local businesses will see significant profit 
opportunities arising for contracting companies constructing the 
improvements, and for local businesses which would supply a 
substantial portion of the materials needed in the building 
efforts. 

The general island economy also will benefit from the subject 
development, as its residents, non-resident owners/users, 
employees and businesses will spend large amounts of 
discretionary income in off-site shops, restaurants, and service 
establishments throughout Maui, and in purchasing goods and 
services.  Non-residents owners, users and their guests will be 
generally upper-income and have daily expenditures 
comparable with those found at Hawaii's upscale vacation 
communities.   

Indirectly, as these wages, profits, and expenditures move 
through the regional economy, they will have a ripple, or 
"multiplier," effect which increases the amount of capital 
flowing to the entire community resulting from the 
development of the subject. 

Construction, operational and other workers earning wages via 
Honuaula development and associated off-site/supporting 
efforts will spend the majority of their income on living and 
entertainment expenses while supporting and patronizing other 
island businesses.  Much of this spending would be re-directed 
by these businesses to other island industries, and significant 
portions of these secondary profits would in turn be put back 
through the region's economic and tax structure.   

These substantial direct and indirect economic impacts 
associated with the proposed subject project, as quantified in 
the following sections, are all the result of the capital investment 
and entrepreneurship necessary to convert undeveloped, 
fair/poor quality agricultural lands into a low intensity diverse 
residential community.  The Maui County economy will be 
meaningfully stimulated by the capital investments, 
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population/user spending and business operations of the 
development. 

We note, our economic modeling is based on a 13-year build-out 
and absorption period.  The construction may take longer, 
particularly if large numbers of house lots are sold instead of 
finished homes.  However, whether full development takes 10 
or 20 years, the stabilized "operation" of the community and its 
de facto population will be the same following completion.  As 
constant, uninflated 2009 dollars are used throughout the 
model, time is not a significant variable in the analysis. 

It is anticipated that final approvals, surveys and planning will 
require approximately 18 months (through 2010), the initial 
phase of infrastructure and product development occurring 
over a two-year period (2011-2012), with occupancy and use 
commencing at the beginning of 2013.  Pre-sales would begin in 
early 2012 with the first closing at year-end. 

Infrastructure would be completed in a series of connected 
phases, which we have spread over five years for modeling 
purposes, with finished inventory being delivered on a 
consistent basis from 2013 through build-out in 2023. 

Capital Investment and Construction Costs 

The subject will bring an estimated $1.2 billion in direct 
development capital into Maui over the build-out period for the 
project, as summarized on Table 17.  

Infrastructure cost estimates prepared for Honuaula Partners 
LLC are forecast at $236.5 million, including design, beach club, 
entitlement and indirect expenses incurred in the islands.  The 
golf course and golf-oriented clubhouse facilities were 
estimated at $45.0 million.  The first phase of infrastructure, and 
the course and clubhouse would be finished during the initial 
two-year construction increment. 

Unit/Home construction costs would total $907.2 million 
during modeling period.  This is based on average vertical 
construction costs per unit of: 



TABLE  17

2011 2012 2013 2014 2015 2016 2017

Development Year 1 2 3 4 5 6 7
Occupancy &

Use Begins
Construction Costs (1)  
  Infrastructure  (2) $94,600,000 $47,300,000 $47,300,000 $23,650,000 $23,650,000
  Golf Course Construction  (3) $22,500,000 $22,500,000  
  Commercial Construction  (4)  $9,097,000 $11,253,000   $7,150,000
  Unit/Home Construction $59,714,496 $72,027,432 $84,340,368 $91,540,368 $91,540,368 $91,540,368

TOTAL CONSTRUCTION COSTS $117,100,000 $138,611,496 $130,580,432 $107,990,368 $115,190,368 $98,690,368 $91,540,368

CONTRACTOR'S PROFIT $11,710,000 $13,861,150 $13,058,043 $10,799,037 $11,519,037 $9,869,037 $9,154,037

SUPPLIER'S PROFIT $3,738,000 $5,071,460 $4,750,217 $4,083,115 $4,371,115 $3,947,615 $3,661,615

2018 2019 2020 2021 2022 2023

Development Year 8 9 10 11 12 13 Totals

Construction Costs (1)  
  Infrastructure  (2)   $236,500,000
  Golf Course Construction  (3)   $45,000,000
  Commercial Construction  (4)    $27,500,000
  Unit/Home Construction $91,540,368 $86,500,368 $81,460,368 $81,460,368 $67,060,368 $8,521,560 $907,246,800

TOTAL CONSTRUCTION COSTS $91,540,368 $86,500,368 $81,460,368 $81,460,368 $67,060,368 $8,521,560 $1,216,246,800

CONTRACTOR'S PROFIT $9,154,037 $8,650,037 $8,146,037 $8,146,037 $6,706,037 $852,156 $121,624,680

SUPPLIER'S PROFIT $3,661,615 $3,460,015 $3,258,415 $3,258,415 $2,682,415 $340,862 $46,284,872

(1)  Estimates for "Infrastructure" and "Golf Course" items provided by  Honuaula Partners LLC.  Vertical construction estimates generated by The Hallstrom Group, Inc.
(2)  Assuming on-going, multi-phase project, with the initial increment requiring circa 18 month construction period.
(3)  Assumes circa 24 month construction period, including 12,000 square foot facility for clubhouse and golf-oriented uses.  Costs divided evenly between Years 1 and 2.
(4)  Assuming circa 18 month construction period, with 1/3 of costs in Year 2, the remaining 2/3 in Year 3 for initial center, and one year construction for second center in Year 6.
 
 
 

Source: As Cited, and The Hallstrom Group, Inc.

Completed During First Two Years

CONSTRUCTION COSTS AND CONTRACTOR AND SUPPLIER PROFIT ESTIMATES
Market Study of the Proposed Honuaula Community

Wailea, Maui, Hawaii
All Amounts Expressed in Constant, Uninflated 2009 Dollars

Infrastructure and Initial Product
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 $168,000 for the affordable-priced multifamily units 
(average size of 800 square feet and construction cost of 
$210 per square foot, exclusive of land). 

 $540,000 for the market-priced townhouse multifamily 
units (average size of 1,800 square feet at $300 per square 
foot). 

 $1,008,000 for the luxury villa units (2,400 square feet at 
$420 per square foot). 

 $1,440,000 for the single family homes (average size of 
3,000 square feet at $480 per square foot). 

The estimates include allowances for landscaping and common 
element emplacement expenses, and as noted the sizes and 
associated costs of the single family component could be much 
higher, ranging up to 5,000+ square feet estates with multi-
million dollar construction budgets  

Commercial construction is estimated to cost $27,500,000 total, 
all-in including any tenant allowances, which is based on a 
figure of $275 per square foot overall for the 88,000 square feet 
in the two primary Village Mixed-Use centers and the 12,000 
square feet of non-golf oriented floor space to be located 
adjacent to the clubhouse facility.     

Honuaula development will infuse on average an anticipated 
$92.1 million annually into the Maui building industry on 
average over the build-out period.  This will provide a 
significant near to mid-term boost for the construction trades, 
which have been hit particularly hard during the current 
recession.  

Direct Business Profits From Construction 

While a significant percentage of the materials needed to build 
the subject infrastructure, golf course facility, and residential 
and commercial structures must be imported to Maui, a portion 
of the construction costs spent in the development will directly 
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flow to local businesses in the form of contractor profits and 
supplier profits. 

Typically, within the industry net contractor profit margins are 
expected to be at 8 to 20 percent of total construction costs.  We 
have used a conservative ten percent figure.  Supplier profits 
were extrapolated at four percent of total costs.   The estimates 
were shown along the bottom of Table 17. 

The total Contractor's Profit generated by Honuaula for local 
building companies ranges from $850,000 to $13,500,000 per 
year, with a cumulative profit of $119.6 million over the 
construction period.  The total annual Supplier's Profit ranges 
from a low of $340,000 to a high of $4,950,000, and equates to 
$45.7 million in aggregate.  

Employment Opportunities Created 

Based on indicators provided by the construction of comparable 
sized projects and Hawaii industry averages, we have estimated 
the demand for on- and off-site, direct and indirect, full-time 
equivalent employment positions associated with laying of 
initial infrastructure systems, golf facility, construction of the 
units/homes and commercial spaces, the on-going businesses in 
the project, and in providing continuing services to the occupied 
buildings. 

The construction, maintenance, and indirect/off-site 
employment opportunities created by the subject development 
will not be "new" jobs requiring new Maui residents, but will be 
vitally needed new opportunities for in-place resident 
construction trade workers and existing local businesses.  The 
jobs associated with the golf, commercial, and owners 
association operations will represent an expansion of the 
employment pool; although, some tenants in the commercial 
centers may be relocating from elsewhere and not generate 
"new" positions.   

It is assumed the off-site/indirect work created will be steered 
towards existing Maui supply, equipment providers, and other 
service companies, which are experiencing a "lean" period 
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following the large scale development activity earlier in the 
decade. 

In this regard, the combination of employment types generated 
by the subject development with most going to support existing 
businesses, but providing a not insubstantial number of new 
employment opportunities, is what is needed in Maui over the 
coming five years.  

Overall, unemployment on the island is presently at 8.5 percent, 
among the highest levels in this generation, with many 
businesses continuing to cut back workers.  So there is a need to 
both bolster existing companies so they can recover "lost" jobs 
and to provide some new employment for the natural growth of 
the community.  Each year in Maui some 1,600 youths turn 18 
and become potential entrants into the workforce, with most 
requiring either a job opportunity or facing out-migration. 

Our employment estimates on are based on full-time "worker-
years," although one worker-year (or circa 2,080 working hours) 
may be comprised of many employees involved in specialized 
tasks of a much shorter duration. 

Our projections are founded on examples provided by various 
resort/residential developments undertaken on the neighbor 
islands over the past decade, and via formulae expressing 
relationships between total worker wages/benefits and 
construction task costs. 

Infrastructure and golf course construction employment 
forecasts are taken from discussions with developers, review of 
project records and ratios of direct costs to job creation, which 
currently project one worker-year for every $500,000 in 
development costs expended.  The ratio of job creation to costs 
is relatively low for these components due to the high 
equipment, materials and systems expenses associated with 
major site work. 

Unit/home and commercial vertical construction, which are 
more labor intensive in regards to overall costs, are anticipated 
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to require one worker-year per $300,000 in construction 
expenses.   

Golf operations are estimated at 28 full-time equivalent 
positions encompassing the pro shop, starter/range personnel, 
course and equipment maintenance, and management, based on 
the experience of similar quality neighbor island facilities. 

Commercial operations in the Village Mixed-Use centers and 
within the clubhouse pod are forecast to generate one FTE for 
every 400 square feet of gross floor area.   

The finished homes, condominium units, and community assets 
will require maintenance, landscaping, service, and renovation 
and repair workers and common element staff. We project 
centralized community management and upkeep personnel of 
seven workers, with maintenance and common element staff at 
the equivalent of one FTE worker for every 15 completed 
residential units.   

Off-site employees were estimated at 33 percent of on-site 
workers, and are comprised of three groups: 

 Off-site building/trade industry positions will be 
enhanced by the subject development, including such 
jobs as administration, office help, material providers, 
equipment maintenance and specialty tasks.   

 Off-site support businesses, including 
contractor/retail/counter sales, fuel providers, shipping, 
storage and professional services will also benefit.   

 Each on-site worker creates demand for services (and 
related employment) during and directly attributable to 
the work day.  These positions include food businesses, 
providers of tools and trade goods, payroll/financial and 
insurance businesses, medical requirements and other 
secondary indirect/off-site employment.   
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Application of these ratios to the proposed Honuaula master 
plan is shown on the top half of Table 18, which is spread across 
two pages as are many of the tables in this section of the report. 

During the 13-year modeling period the number of worker-
years created on- and off-site, directly and indirectly, by the 
development varies from 351 to 868 positions annually, totaling 
9,537 worker-years over the entire timeframe.  Of this total, 
3,692 worker-years (an annual average of 284 positions) are 
direct construction-oriented, 3,480 (or 268 per year) are on-
going, on-site business operating and maintenance positions; 
and 2,366 are off-site/indirect worker-year requirements.   

On a stabilized basis, after the completion of construction (year 
13 and beyond), the project will generate some 518 permanent 
full-time equivalent employment opportunities--382 directly 
related to on-site activities, and 136 indirect positions 
throughout the island.   

Wage Income Generated 

In accordance with data compiled by the state Department of 
Labor and Industry Relations, as tempered through our 
analysis, we have estimated the personal income (in the form of 
wages) which will flow to Maui workers as a result of Honuaula 
construction and use.  The results are presented along the 
bottom of Table 18 in correspondence to the estimate worker 
requirements. 

The gross full-time equivalent wage estimates for a worker-year 
according to the identified employment categories for 2009 are 
as follows: 

 Construction workers (covering all trades), $71,000 per 
year. 

 Golf course employees, $30,000 annually. 

 Commercial businesses workers, $34,000. 
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olf C

onstruction (8)
$5,325,000

$5,325,000
$0

$0
$0

$0
$0

$0
  C

om
m

ercial C
onstruction (8)

$0
$2,152,957

$2,663,210
$0

$0
$1,692,167

$0
$0

  U
nit/H

om
e C

onstruction (8)
$0

$14,132,431
$17,046,492

$19,960,554
$21,664,554

$21,664,554
$21,664,554

$21,664,554
  G

olf C
ourse/C

lubhouse E
m

ployees (9)
$0

$0
$840,000

$840,000
$840,000

$840,000
$840,000

$840,000
  C

om
m

ercial B
usinesses W

orkers (10)
$0

$0
$4,845,000

$6,970,000
$6,970,000

$6,970,000
$8,500,000

$9,180,000
  M

aint. &
 C

om
m

on E
lem

ent Staff  (11)
$0

$0
$590,864

$877,864
$1,164,864

$1,451,864
$1,738,864

$2,025,864
  O

ff-Site E
m

ployees (11)
$3,574,626

$5,398,086
$7,537,736

$7,885,905
$7,665,366

$8,082,541
$8,463,636

$8,828,946

T
O

T
A

L
 A

N
N

U
A

L
 W

A
G

E
S PA

ID
$22,332,826

$33,725,074
$40,239,902

$39,892,623
$38,304,784

$40,701,125
$41,207,054

$42,539,364

(1)  A
ll job counts expressed as "full-tim

e" equivalent positions.
(2)  B

ased on one w
orker year for every $500,000 in construction costs.

(3)  B
ased on one w

orker year for every $300,000 in construction costs.
(4)  For course operations and pro shop only.  W

orkers in clubhouse com
m

ercial areas accounted for in "C
om

m
ercial B

usinesses" category.
(5)  For em

ployees in non-golf clubhouse businesses and in the tw
o com

m
ercial centers.  R

atio of one FTE w
orker for each 400 SF of G

LA
.

(6)  Includes com
m

on elem
ent adm

inistration and m
aintenance staff of 7 jobs, and ratio of one full-tim

e-equivalent landscaping/m
aintenance/repair w

orker for every 15 units.
(7)  O

ff-site em
ployees at 33%

 of on-site w
orkers.

(8)  B
ased on average annual w

ages of $71,000.
(9)  B

ased on average annual w
age of $30,000.

(10)  B
ased on average annual w

age of $34,000.
(11)  B

ased on average annual w
age of $41,000.

Source: V
arious, and The H

allstrom
 G

roup, Inc.
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  C
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  U
nit/H

om
e C

onstruction (3)
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272
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224

28
3,024

 
  G

olf C
ourse E

m
ployees  (4)

28
28

28
28

28
308

28
  C

om
m

ercial B
usinesses W

orkers (5)
270
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270

270
270

2,628
270

  M
aint. &

 C
om

m
on E
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ent Staff (6)

56
63

70
77

84
544

84
  O

ff-Site E
m

ployees (7)
212

209
211

198
136

2,366
136
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O
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E
A
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E
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851

797
546

9,537
518

W
orker W

ages
  Infrastructure (8)

$30,224,700
  G

olf C
onstruction (8)

$10,650,000
  C

om
m

ercial C
onstruction (8)

$6,508,333
  U

nit/H
om

e C
onstruction (8)

$20,471,754
$19,278,954

$19,278,954
$15,870,954

$2,016,769
$214,715,076

 
  G

olf C
ourse/C

lubhouse E
m

ployees (9)
$840,000

$840,000
$840,000

$840,000
$840,000

$9,240,000
$840,000

  T
ransient U

nit Support E
m

ployees (10)
$9,180,000

$9,180,000
$9,180,000

$9,180,000
$9,180,000

$89,335,000
$9,180,000

  M
aint. &

 C
om

m
on E
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ent Staff  (11)

$2,312,864
$2,599,864

$2,886,864
$3,173,864

$3,460,864
$22,284,505

$3,460,864
  O

ff-Site E
m

ployees (11)
$8,696,352

$8,563,758
$8,658,468

$8,103,738
$5,558,348

$97,017,503
$5,558,348
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$41,500,970

$40,462,576
$40,844,286

$37,168,556
$21,055,981

$479,975,118
$19,039,212

(1)  A
ll job counts expressed as "full-tim

e" equivalent positions.
(2)  B

ased on one w
orker year for every $500,000 in construction costs.

(3)  B
ased on one w

orker year for every $300,000 in construction costs.
(4)  For course operations and pro shop only.  W

orkers in clubhouse com
m

ercial areas accounted for in "C
om

m
ercial B

usinesses" category.
(5)  For em

ployees in non-golf clubhouse businesses and in the tw
o com

m
ercial centers.  R

atio of one FTE w
orker for each 400 SF of G

LA
.

(6)  Includes com
m

on elem
ent adm

inistration and m
aintenance staff of 7 jobs, and ratio of one full-tim

e-equivalent landscaping/m
aintenance/repair w

orker for every 15 units.
(7)  O

ff-site em
ployees at 33%

 of on-site w
orkers.

(8)  B
ased on average annual w

ages of $71,000.
(9)  B

ased on average annual w
age of $30,000.

(10)  B
ased on average annual w

age of $34,000.
(11)  B

ased on average annual w
age of $41,000.

Source: V
arious, and The H

allstrom
 G

roup, Inc.
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 Maintenance/common element and off-site and indirect 
employment, $41,000. 

Overall average wages paid via the subject development are 
equal to $50,330 per worker-year created during the modeling 
time-frame. 

In the first year of development, the "Total Annual Wages 
Generated" by the subject development effort would be $22.3 
million, increasing to as high as $42.5 million in year 8.  After 
completion of all construction, the stabilized on-going golf 
course and commercial operations, maintenance/common 
element, off-site and indirect employment would result in total 
annual wages of $19 million thereafter in uninflated 2009 
dollars.  This is equates to an average wage of $36,750 per 
worker-year. 

During the development period, on- and off-site, direct and 
indirect worker wages would total $480 million.   

Population, Income and Expenditures 

The homes and units of Honuaula will be a collection of 
primary and second home residences.  These resident 
households and non-resident owners and guests will constitute 
the de facto population of the community members, whose 
income and discretionary expenditures will create major 
positive impacts on the Maui economy.   

We have quantified these focal statistics within the modeling 
process.  The results are shown on Table 19. 

The top half of the table depicts the construction/absorption of 
the 1,150 residential units and their expected division between 
resident and non-resident ownership.  We project that 649 of the 
subject units/homes, including the large majority of 
multifamily units will be purchased by full-time residents, with 
the remaining 501 units, including the majority of single family 
product, will be bought by non-residents. 
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ear
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6
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C
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ulative U
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e D
evelopm

ent

   M
ultifam

ily U
nit D

evelopm
ent

76
158

246
334

422
510

   Single Fam
ily H

om
e D

evelopm
ent

25
55

90
130

170
210

  T
otal Finished R

oom
s/U

nits/H
om

es
101

213
 

336
464

592
720

U
se by Product type

   Full-Tim
e R

esident M
ultifam

ily U
nits

69
138

207
276

345
414

   N
on-R

esident M
ultifam

ily U
nits

7
20

39
58

77
96

   Full-Tim
e R

esident Single Fam
ily H

om
es

5
11

18
26

34
42

   N
on-R

esident Single Fam
ily H
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20
44
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168

    T
otal
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213

336
464

592
720

A
verage D

aily R
esident/G

uest Population

   Full-Tim
e R

esidents  (1)
181
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551
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929

1,117
   N

on-R
esidents and Their G

uests  (2)
15

36
62

91
119

148
  T

otal D
e Facto Population 
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401

613
831

1,048
1,265

  T
otal Full-T
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e R

esident Population
181
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551
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929

1,117
    E

stim
ated A

ctual Public School C
hildren (3)
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223
268
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L
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$8,103,000
$16,315,500

$24,637,500
$33,069,000

$41,500,500
$49,932,000
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$7,474,470
$15,837,715

$25,089,735
$34,739,970

$44,390,205
$54,040,440

(1)  A
ssum

es 98%
 occupancy of units w

ith average household size of 2.5 persons.
(2)  A

ssum
es 20%

 occupancy w
ith average party size of 2.8 persons.

(3)  Estim
ated at 24%

 of the resident population.
(4)  Estim

ated at circa $109,500 annually per full-tim
e resident household based on unit m

ix and pricing guidelines, or about 145%
 of the expected 2009 household average for M

aui.
(5)  B

ased on average daily expenditures of $400 daily for non-resident ow
ners &

 guests, and 65%
 of resident household incom

es..
    Source: V

arious, and The H
allstrom

 G
roup, Inc.
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320
320

    T
otal

848
946
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1,541
   N

on-R
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292
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  T
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e Facto Population 
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$58,363,500

$63,510,000
$65,371,500

$67,233,000
$68,875,500

$496,911,000
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$54,936,150
$61,679,160

$66,779,670
$71,880,180

$77,034,710
$513,882,405

(1)  A
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es 98%
 occupancy of units w

ith average household size of 2.5 persons.
(2)  A

ssum
es 20%

 occupancy w
ith average party size of 2.8 persons.

(3)  Estim
ated at 24%

 of the resident population.
(4)  Estim

ated at circa $109,500 annually per full-tim
e resident household based on unit m

ix and pricing guidelines, or about 145%
 of the expected 2009 household average for M

aui.
(5)  B

ased on average daily expenditures of $400 daily for non-resident ow
ners &

 guests, and 65%
 of resident household incom

es..
  Source: V

arious, and The H
allstrom
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roup, Inc.
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It is projected the average resident household size will be 2.5 
persons, and that units will be occupied on average 98 percent 
of the time.  This equates to a stabilized resident population of 
1,541 persons upon build-out.  These figures are taken from our 
macro demand analysis. 

Based on investigation of similar quality projects on Maui and 
in West Hawaii, we estimate that the non-resident units will be 
occupied 20 percent of the time with an average party size of 2.8 
persons.  This generates an average daily non-resident 
population count of 292 persons. 

The total de facto population at build-out is forecast to be 1,833 
persons. 

Of the full-time resident group, we estimate 24 percent, or 370 
persons will be of school age (5 to 18).  

Based on affordable-pricing guidelines coupled with the level of  
income necessary to support the purchase of the market-priced 
inventory, we estimate the average annual income for resident 
households at Honuaula will be $109,500 in 2009 dollars.  This is 
the equivalent of 145 percent of Maui average (excluding Hana).  
During occupancy of the build-out period, the total resident 
household income will be $496.9 million, and at $68.9 million 
annually thereafter. 

The de facto population of the project will place significant 
discretionary expenditure dollars into the Maui economy.  This 
will be comprised of the year-round, daily expenditures by the 
full-time resident group, and the purchases made by non-
resident owners and guests during use of their units.  In light of 
the cost of the market-priced finished homes and units, the non-
resident segment will be in the upper-income brackets with 
substantial available income for such spending.     

We estimate that full-time resident households will spend about 
50 percent of their total income on discretionary items, with the 
remainder going towards mortgage debt service and fixed 
expenses.  The daily per capita spending by non-resident 
owners and their guests in the Maui economy is estimated will 
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be on average $400; or about double what the typical Maui 
visitor spends daily.  This pays for all food, entertainment, 
household goods, locally purchased fixtures and furnishings, 
utilities, clothing, and other daily items.  

By build-out, the total de facto population discretionary 
expenditures made by subject project owners in the local market 
will be at $77 million annually on a stabilized basis, in 2009 
dollars.  During the 13-year development and stabilization 
model period, the total sum of these expenditures will be $513.9 
million.   

While meaningful portions of these discretionary income will be 
spent in the on-site "neighborhood" businesses and via the golf 
facility, much will flow into other South Maui and islandwide 
companies. 

Operating Economic Activity 

The estimated level of total gross on-site economic activity 
within the proposed Honuaula community during the modeling 
period and on a stabilized basis is summarized on Table 20.  The 
contributing activity includes: 

 Commercial Operations in the 100,000 square feet of 
leasable area in the primary general/neighborhood 
mixed-use centers at the entry to the project (88,000 
square feet) and the secondary non-golf oriented floor 
space in the clubhouse pod (12,000 square feet).  Also 
included is the estimated 8,000 square feet of golf and 
club-related commercial business within the clubhouse 
facility (apart from the pro shop/course operations 
spaces).  Overall, these businesses are projected to have 
average sales volumes of $800 per square foot annually, 
of which an estimated 45 percent will be from the on-site 
population and 55 percent will be from outside project 
patronage. 

 Golf Club Operations produce modest gross revenues on 
an on-going basis due to the membership orientation of 
the club, which limits daily use/play fees collected, and 
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     A
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$16,000,000
$45,600,000

$65,600,000
$65,600,000

$65,600,000
$80,000,000
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        O
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     T
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$3,864,000

$4,416,000
$4,968,000

$5,520,000
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70%
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70%
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$1,656,000
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$1,656,000

3.  M
aintenance/Landscaping/Renovations (3)

     T
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$400,000

$800,000
$1,200,000
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$2,000,000

$2,400,000
$2,800,000

        In-Project Patronage Percentage
100%

100%
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100%
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100%
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$0
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$0
$0

$0
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1.  C
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perations  (1)
     A
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ross Sales

$86,400,000
$86,400,000

$86,400,000
$86,400,000

$770,400,000
$86,400,000

        In-Project Patronage Percentage
45%

45%
45%

45%
45%

45%
        O

utside Project Patronage Expenditures
$47,520,000

$47,520,000
$47,520,000

$47,520,000
$423,720,000

$47,520,000

2.  G
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perations (2)

     T
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ear
$5,520,000

$5,520,000
$5,520,000

$5,520,000
$22,080,005

$5,520,000
        In-Project Patronage Percentage

70%
70%

70%
70%

20%
22%

        O
utside Project Patronage Expenditures

$1,656,000
$1,656,000

$1,656,000
$1,656,000

$6,624,000
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3.  M
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     T
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$3,200,000
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are anticipated to stabilize at $5.5 million per year, with 
70 percent being spent by in-project members and users.  
We have not included initial membership fees in our 
analysis. 

 Maintenance/Landscaping/Renovations will be required 
by the residential components of the development.  We 
have estimated these costs for the 450 affordable-priced 
multifamily units will be an average $2,000 per year; at 
$3,000 per year for the market-priced multifamily units; 
and, $8,000 per year for the single family inventory. 

Overall, Honuaula will create taxable gross operating revenues 
of $96.9 million per year following stabilization, of which about 
$49.2 million (or just over half) will be from outside project 
patronage and $47.7 million will be spent by the on-site 
population.  During the development period, this model 
projects total on-site sales of $383.7 million. 

Summary of Direct, Local Economic Impacts 

As correlated on Table 21, annual Total Base Economic Impact 
from the subject increases from $37.8 in year 1 of the 
development effort to a peak of $168.2 million by year 11 (in 
2009 dollars) before stabilizing after build-out at $145.2 million 
per year.  During the development period, the aggregate total is 
$1.6 billion.  

These dollars will be spent, then re-spent, on goods and services 
on the island, diminishing in impact on the local economy with 
each turnover as a portion flows off Maui for goods, services 
and financing commitments.  First Hawaiian Bank studies have 
concluded the appropriate economic multiplier rates in Hawaii 
are from 1.2 to 3.5 times (or 20 to 250 percent) of the base impact 
amount.  Mainland studies (by the Urban Institute and others) 
tend toward the upper end of this range, and reach multipliers 
as high as 4.0. 

Due to the need to import more than 80-plus percent of 
supplies/goods used on Maui, the multiplier impact for the 
island is not as great as for mainland locales, particularly for 
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construction-based expenditures.  We have therefore tested 
multiplier rates at the mid-point of the market spectrum, 
ranging from 1.5 to 3.5 times.   

On a conservative basis, using a relatively low-end multiplier 
effect ratio of 2.0, the total overall direct impact on the Maui 
County economy resulting from the Honuaula project would be 
$3.2 billion over the 13-year projection period.  On a stabilized 
annual basis thereafter, the overall impact would be at $290.5 
million. 

Ancillary Economic (Phase II) Impacts 

From a real property/land use perspective, the subject 
development has the potential to present socio-economic 
impacts in the surrounding community.  However, we do not 
believe the effect of the project will meaningfully escalate or 
negatively impact these issues, or that foregoing the project 
would mitigate the concerns in any notable way.   

There are two potential negative market-based impacts:   

 Real Property Values -- Demand for developable land 
and residential units in the South Maui area have been 
increasing over the long-term (within discrete market 
cycle) for more than three decades. During this period 
median prices have increased in some sectors by more 
than five-fold, surpassing compounded annual 
appreciation rates in excess of five percent.  Wailea and 
Makena prices are now among the highest on average in 
the state. 

These trends exist externally to the subject property, and 
would be anticipated to continue reasonably unabated 
over the long-term regardless whether or not Honuaula 
were developed.  There is little rational or demonstrable 
market support suggesting regional demand and 
associated pricing trends will recede if the subject lands 
were left vacant. 
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Conversely, the Honuaula units will likely provide a 
specific mitigating effect to price increases in Greater 
Wailea, by placing 450 affordable-priced units into an 
area where there are currently virtually none.  And 
providing substantial amounts of new product will help 
ease buyer and pricing concerns due to an artificial 
scarcity of supply. 

Without the 1,150 proposed units/homes, which 
represent nearly a quarter of all planned inventory 
additions in the Kihei-Makena Corridor over the next 
two decades, a significant undersupply situation would 
again develop in the area, laying the groundwork for a 
hyper-appreciation cycle of the type that has periodically 
plagued Maui residents since the mid-1970s.     

 Affordable Housing -- The inclusion 450 affordable-
priced units on-site within Honuaula, in addition to 250 
units to be constructed off-site, will constitute one of the 
largest proportionate allowances of affordable units 
within a new master-planned project in state history.   

 The subject development will be in full-compliance with 
Maui County affordable/workforce housing ordinances 
and guidelines, and will more than off-set any needs 
resulting from new job creation or in-migration 
associated with the community. 

 Again, the impact of Honuaula will be positive on the 
study area in this regard. 

PUBLIC COSTS/BENEFITS FROM THE PROPOSED DEVELOPMENT 
 

The purpose of this assessment is to delineate the direct areas in 
which the construction and long-term operation of Honuaula 
will potentially impact the public "purse".  Specifically, the goal 
is to quantify and compare the costs of providing expanded 
County and State services to the project and its population 
versus the economic benefits that accrue to governmental 
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coffers via an increase in local and state tax and fee payments 
arising from the new economic activity associated with the 
development. 

Among the major direct potential costs to governmental services 
and programs are: 

-- Police Protection 
-- Fire Protection 
-- Public Oversight Agencies 
-- Infrastructure Systems 
-- Recreational Demands 
-- Educational Needs 
-- County and State Oversight and Administration 
-- Public Capital Improvements  
-- Various Other Services and Financial Commitments 

Primary direct public fiscal (taxes and fees) benefits to the state 
and county funds will primarily flow from the project and its 
operation over time from four major sources: 

-- Real Property Taxes 
-- Gross Excise Tax Receipts 
-- State Income Taxes 
-- Development Fees 

Some cost/benefit issues are considered as off-setting, or "a 
wash," as the cost of the services to the government is 
theoretically directly reimbursed in the form of user fees. 
Building permits and utility hook-up fees are two prime 
examples.  Other such items include workers compensation 
premiums and benefits, utility operations and associated use 
billing rates, and business oversight/registration versus 
licensing fees.  These items are excluded from this study. 

As a privately built project using private capital for its major 
infrastructure components, some of identified public costs will 
not be directly increased on the state or county levels as a result 
of the proposed subject project.  Further, the relatively low 
occupancy of the non-resident homes and units means about 44 
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percent of the residential inventory would not need daily 
services a majority of the time. 

However, the diversity of unit types and businesses within 
Honuaula will result in a development which is highly 
reflective of the larger Kihei-Makena community in regards to 
population, use and household make-up, and as such it would 
be expected to carry its fair share of public costs burdens on a 
per capita contribution basis. 

This perspective, where each person of the islandwide de facto 
population is responsible for a comparable cost contribution 
towards public services, either directly or indirectly as part of 
the commonwealth, is very appropriate for a development as 
the subject which will have some members in need of above-
average amounts of services and others with below-average 
demands. 

Government services are holistic in nature, providing a 
foundation throughout a community, regardless of any actual 
or specific impact on any given land holding.  Parks and schools 
are essential to the residents (full or part-time), resident and 
non-residents, whether or not they specifically use them, as 
these facilities create the climate in which local businesses, the 
real estate market and the general economy operates.  Similarly, 
government administration, capital projects and public welfare 
items may have no direct relation to a particular development, 
but provide the economic underpinnings that enhances overall 
regional sustainability.   

We have therefore looked at the public costs issue only from a 
per capita contribution allocation basis, and have not considered 
the estimating of actual costs as being an appropriate method 
for use in this specific analysis.   

Public Costs 

The selected method for determining public costs was through 
assessment of per capita contributions to expenditures incurred 
by the State of Hawaii and Maui County relative to the de facto 
population area of the jurisdiction.  As noted foregoing, this is 

Per Capita Costs 
Contribution 
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founded on the principal that each individual on the island 
equitably benefits from all governmental costs, regardless of 
type or focus throughout the day, with each new member of the 
community (whether resident or non-resident) creating a 
proportionate new cost burden on public services in their daily 
home and working life. 

This is a typical application as most costs are viewed as accruing 
to residential aspects of a person's lifestyle and land use.  We 
consider it as the best means of demonstrating the maximum 
overall public fiscal impact potential of the proposed subject 
project.  We judge this method as setting the absolute upper 
limit on all public costs (actual, indirect and inferred).   

According to their Financial Services/Budgeting database, the 
state expects to spend a total of $10.8 billion on services, 
salaries, infrastructure, and financing in the coming 2009-10 
fiscal year.  Of this figure, approximately $7.5 billion will be 
raised from taxation of persons in-state; the remainder from 
federal funds and other sources.   The total de facto population 
in the state on an average daily basis at present is about 
1,400,000 persons, including residents, tourists, and military 
personnel.   

The per capita contributions by the Hawaii population towards 
expenditures by the state will thus be about $5,346 for this year 
($7,484,000,000 divided by 1,400,000). 

The average de facto population (residents, non-residents and 
their guests) at Honuaula at build-out will be 1,833 persons, a 
figure reached in year 13 of the development process.  The 
annual total "per capita fair contribution" to the State's public 
purse from the subject at stabilization would be $9.8 million in 
constant year 2009 dollars. 

Analyzed on a similar basis, the county of Maui's budget for the 
island government in year 2009 calls for the County's 
population to contribute $561 million towards local services (the 
remainder coming from federal, state and other sources).  The 
current de facto population in Maui County is some 182,000 
persons.  The resulting de facto per capita contribution towards 



      Proposed Honuaula Community 

  
 Page 64 

county expenditures for this year is therefore anticipated to be 
$3,082. 

Application of this County-based per person fair contribution 
figure to the total on-site de facto population at subject build out 
would be $5.65 million annually in costs to the county 
government on a stabilized basis (1,833 population x $3,082).   

Total Public Costs -- On a per capita fair contribution basis, at 
build-out the total governmental costs to the state and county 
would be $15.4 million annually.   

Real Property Taxes -- Property taxes paid by landowners in the 
subject project were calculated using the 2009 tax rates for both 
land and buildings, improved and unimproved.  The basis for 
the calculations were generally presented within the body of the 
report, and can be summarized as follows: 

 Affordable Multifamily Resident Units were assumed to 
have an average assessed value of $375,000, coupled with 
the current homeowner's exemption of $300,000, the net 
average taxable assessment would be $100,000, with an 
associated owner/occupant tax rate of $2.00 per $1,000 in 
value. 

 Market Multifamily Resident Units are projected to have an 
average assessed value of $1,548,000, resulting in a 
$1,248,000 taxable assessment after homeowner's 
exemption, and would also be taxed at the discounted 
owner/occupant rate of $2.00 per $1,000 in net 
assessment. 

 Market Multifamily Non-Resident Units are projected to 
have an average assessed value of $1,800,000, with no 
exemptions, and an effective tax rate of $4.55 per $1,000. 

 Resident Single Family Homes are forecast to be assessed at 
an average of $2,850,000, are eligible for the $300,000 
exemption and the $2.00 per $1,000 tax rate. 

Public Fiscal 
Benefits 
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 Non-Resident Single Family Homes are also assumed to be 
assessed at an average of $2,850,000, with no exemptions 
and an effective rate of $4.85 per $1,000. 

 Commercial Components are forecast to have a total 
assessed value of $38,172,200 (land and improvements) 
and an effective tax rate of $6.25. 

 The Golf Course Facility is projected to have a total 
assessed value of $65 million and a tax rate of $4.50. 

 The Underlying, Fully-Entitled Site was estimated to have a 
pre-development assessed value of $250 million, 
increasing to $523 million after infrastructure 
emplacement and subdivision, with an assessment rate of 
$4.50. 

The total assessments and resulting taxes for the finished units, 
commercial and golf course components are added to the tax 
rolls as they are completed and absorbed.  Conversely, the 
assessed value and taxes attributable to the underlying land 
diminishes as it is built-out and sold. 

The total real property taxes to be paid to Maui County in 2009 
dollars ranges from $1,250,000 in year 1 of development, to a 
stabilized level of $7,251,000 at build-out in year 13 and beyond.  
The aggregate taxes paid over the development modeling time-
frame will be $55.5 million. 

State Income Tax -- The state will receive income taxes from 
three sources: 

 the wages of the workers associated with the 
construction, maintenance, and operation of the 
Honuaula components;  

 the corporate profits from contractors and suppliers 
serving the construction and maintenance phases of the 
development, and as generated by on-going commercial 
and golf operations; and 
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 the income of full-time residents of the development. 

According to DBEDT data, individual State of Hawaii income 
tax liability as a ratio to gross income has averaged ranged from 
about 5.6 to just over 5.80 percent during the past two decades, 
with the more current figures tending toward the mid to upper-
end of the range.  We have employed an effective tax rate of 5.80 
percent of gross personal income for individual workers and 
full-time residents. 

The effective tax rate for the corporate income is estimated at 
2.00 percent of gross operating profits, based on available 
DBEDT statistics.   

The total income tax revenues to be received by the state are 
projected at $1.3 million in the first year of construction 
increasing to a maximum level at year 11 of $6.4 million.  On a 
stabilized basis, after build-out, the permanent worker incomes, 
building maintenance and off-site workers, and operating 
businesses, would pay an annual state income tax of about $5.3 
million. 

Over the 13-year projection period, the cumulative income taxes 
paid are estimated at $58.7 million. 

We have not included any corporate income or other taxes 
which will be paid by the developing venture as a result of its 
profits from undertaking the subject development, or from the 
secondary jobs created by the discretionary spending of owners, 
workers and businesses.  Such items have the potential to be 
substantial contributions to the state coffers. 

State Gross Excise Tax -- This 4.166 percent of expenditures tax 
was applied against:  

 the total estimated construction contract costs; 

 discretionary spending of wage income by workers 
associated with the project's construction and operation; 
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 expenditures of Honuaula unit owners and their guests 
on and off-site; and  

 non-resident patronage expenditures in the subject 
community businesses. 

The anticipated state excise tax receipts arising from the subject 
development range from an estimated $5.5 million in the first 
year of development to a peak of $9.3 million.  Over the 13-year 
study period, the receipts total $103.3 million and stabilize at 
circa $6.1 million per year.   

We have not included any excise tax revenues associated with 
the direct, local "multiplier effect" expenditures on Maui, or 
those created in the secondary market by the suppliers to the 
operating businesses or secondary worker expenditures.  

State and County Development Fees -– Each Honuaula 
residential unit is subject to total fees upon permitting of 
$25,240, comprised of:  

 Traffic improvement fees of $5,000 per unit payable to 
the County of Maui. 

 Park assessment fee currently at $17,240 per unit payable 
to County of Maui. 

 School impact fee currently at  $3,000 per unit payable to 
the State. 

The fees are shown on the model as they are incurred as units 
are constructed.  In addition to these fees, which total $29 
million during build-out, the developer is also committed to a 
$5 million contribution towards the Kihei Regional Park, 
another $550,000 towards the South Maui Police Station, and 
providing a two-acre site for a future fire station (not shown in 
model).   

Total Public Benefits (Revenues) -- In constant 2009 dollars, the 
rounded aggregate annual tax revenues flowing from the 
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subject development during the construction and at full project 
build-out range from:  

 $1.1 million to $8.7 million per year for the county of 
Maui, stabilizing over time at $7.25 million annually and 
totaling $81.1 million over the 13-year development 
projection time-frame; 

 $6.8 million to $15.9 million annually for the State of 
Hawaii, stabilizing at $11.3 million per year, and 
cumulatively at $165.4 million over the modeling period; 
and 

 $7.9 million to $23.7 million annually in total to the 
combined County and State public purse, stabilizing at 
about $18.6 million per year, and cumulatively at $246.5 
million over the modeling period. 

Our public cost/benefit assessment model for Honuaula is 
compiled on Table 22, with the correlation of per capita public 
service fair contribution "costs" and the specifically anticipated 
public fiscal (taxes and fees) revenue "benefits" shown on the 
bottom line.  As construction activity (which generates tax 
revenues) is completed and the full de facto population is 
established (which results in increasing public costs), the net 
returns to governmental entities decrease.  

The summarized indicators are as follows: 

 The net fiscal benefit (revenue contributions less per 
capita costs) to Maui County from the development of 
the subject increases from $1.1 million in Year 1 to a peak 
of $4.1 million per year, with stabilization at $1.6 million 
and an aggregate benefit of $41.8 million during the 
study period.   

 The net fiscal benefit to the State of Hawaii ranges from a 
low of $2.5 million to maximum net gain of $9.4 million, 
totaling $97.2 million during the modeling period.  On a 
stabilized basis following build-out, the net gain to the 
State will be $1.5 million annually.     

Correlation 
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$21,921,298

$26,155,936
$25,930,205

$24,898,109
$26,455,731

$26,784,585
$27,650,586

  U
nit O

w
ner/G

uest Expenditures (on/off site)
$7,474,470

$15,837,715
$25,089,735

$34,739,970
$44,390,205

$54,040,440
  N

on-R
esident Patronage Expenditures

$9,959,200
$26,404,800

$37,570,400
$37,736,000

$37,736,000
$45,656,000

  Total Taxable Transactions 
$131,616,337

$160,532,794
$174,170,038

$176,163,088
$202,748,612

$197,622,069
$200,451,158

$218,887,394

  T
O

T
A

L
 ST

A
T

E
 E

X
C

ISE
 T

A
X

 
$5,483,137

$6,687,796
$7,255,924

$7,338,954
$8,446,507

$8,232,935
$8,350,795

$9,118,849

4.  D
E

V
E

L
O

PM
E

N
T

 FE
E

S T
O

 ST
A

T
E

 A
N

D
 C

O
U

N
T

Y
  Payable to M

aui
 

$2,246,240
$2,490,880

$2,735,520
$2,846,720

$2,846,720
$2,846,720

  Payable to State
$303,000

$336,000
$369,000

$384,000
$384,000

$384,000
    T

otal
$0

$0
$2,549,240

$2,826,880
$3,104,520

$3,230,720
$3,230,720

$3,230,720

T
O

T
A

L
 G

R
O

SS PU
B

L
IC

 R
E

V
E

N
U

E
S

  To M
aui C

ounty (Item
s #1 &

 #4)
$1,125,000

$1,125,000
$4,504,489

$5,302,339
$6,030,788

$6,686,186
$7,230,385

$7,834,227
  To State (Item

s #2, #3 &
 #4)

$6,809,337
$8,681,716

$10,438,957
$11,066,422

$12,641,476
$13,068,676

$13,703,705
$15,067,659

  A
G

G
R

E
G

A
T

E
 T

A
X

E
S &

 FE
E

S R
E

V
E

N
U

E
S

$7,934,337
$9,806,716

$14,943,445
$16,368,761

$18,672,264
$19,754,862

$20,934,089
$22,901,886

 PU
B

L
IC

 C
O

ST
S (E

xpenses)
  B

y M
aui C

ounty
 

$605,448
$1,235,710

$1,890,786
$2,560,318

$3,229,850
$3,899,382

  B
y State of H

aw
aii

$1,050,020
$2,143,074

$3,279,161
$4,440,320

$5,601,479
$6,762,638

  T
O

T
A

L
 PU

B
L

IC
 C

O
ST

S
$1,655,468

$3,378,784
$5,169,947

$7,000,637
$8,831,328

$10,662,019

T
O

T
A

L
 N

E
T

 PU
B

L
IC

 B
E

N
E

FIT
S 

  To M
aui C

ounty
$1,125,000

$1,125,000
$3,899,040

$4,066,629
$4,140,002

$4,125,868
$4,000,535

$3,934,846
  To State of H

aw
aii

$6,809,337
$8,681,716

$9,388,937
$8,923,348

$9,362,315
$8,628,356

$8,102,226
$8,305,022

  A
G

G
R

E
G

A
T

E
 N

E
T

 B
E

N
E

FIT
S

$7,934,337
$9,806,716

$13,287,977
$12,989,977

$13,502,317
$12,754,225

$12,102,761
$12,239,867

(1)  R
eal property taxes include $300,000 hom

eow
ners exem

ption for "resident" units.  Tax rates of $2 per $1,000 for hom
eow

ners/residents, $4.55 for non-resident m
ultifam

ily and $4.85 for non-resident single fam
ily.

  Source: The H
allstrom

 G
roup, Inc.

A
ll A

m
ounts E

xpressed in C
onstant, U

ninflated 2009 D
ollars
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B

L
IC
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O

ST
S/B

E
N

E
FIT

S SU
M

M
A

R
Y
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A

B
L

E
M
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m

unity
W
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aw
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T
A

B
L

E
  22  --  C

ontinued

T
otal Y

ears
Stabilized

D
evelopm

ent Y
ea r

9
10

11
12

13
1 T

hrough 13
O

perations
PU

B
L

IC
 B

E
N

E
FIT

S (R
evenues)

1.  R
E

A
L

 PR
O

PE
R

T
Y

 T
A

X
E

S

   T
otal A

ssessed V
alue

$1,434,590,000
$1,582,230,000

$1,683,200,000
$1,797,050,000

$1,916,250,000
 

$1,916,250,000

  T
O

T
A

L
 R

E
A

L
 PR

O
PE

R
T

Y
 T

A
X

E
S  (1)

$5,399,705
$5,949,515

$6,335,435
$6,779,315

$7,251,075
$55,540,659

$7,251,075

2.  ST
A

T
E

 IN
C

O
M

E
 T

A
X

E
S

  Taxable Personal Incom
e

$99,864,470
$103,972,576

$106,215,786
$104,401,556

$89,931,481
$976,886,118

$87,914,712
  Taxable C

orporate Profits 
$10,683,005

$10,652,445
$10,692,445

$10,555,845
$9,811,302

$102,296,755
$9,692,000

  Personal Taxes Paid 
$5,792,139

$6,030,409
$6,160,516

$6,055,290
$5,216,026

$56,659,395
$5,099,053

  C
orporate Taxes Paid 

$213,660
$213,049

$213,849
$211,117

$196,226
$2,045,935

$193,840
   T

O
T

A
L

 ST
A

T
E

 IN
C

O
M

E
 T

A
X

E
S

$6,005,799
$6,243,458

$6,374,364
$6,266,407

$5,412,252
$58,705,330

$5,292,893

3.  ST
A

T
E

 G
R

O
SS E

X
C

ISE
 T

A
X

 Taxable Transactions
  C

onstruction C
ontracts

$86,500,368
$81,460,368

$81,460,368
$67,060,368

$8,521,560
$1,216,246,800

 
  W

orker D
isposable Incom

e Purchases
$14,516,337

$21,921,298
$26,155,936

$25,930,205
$24,898,109

$307,734,673
$19,039,212

  U
nit O

w
ner/G

uest Expenditures (on/off site)
$54,936,150

$61,679,160
$66,779,670

$71,880,180
$77,034,710

$513,882,405
$77,034,710

  N
on-R

esident Patronage Expenditures
$49,176,000

$49,176,000
$49,176,000

$49,176,000
$49,176,000

$440,942,400
$49,176,000

  T
otal T

axable T
ransactions 

$205,128,855
$214,236,826

$223,571,974
$214,046,753

$159,630,379
$2,478,806,278

$145,249,922

  T
O

T
A

L
 ST

A
T

E
 E

X
C

ISE
 T

A
X

 
$8,545,668

$8,925,106
$9,314,008

$8,917,188
$6,650,202

$103,267,070
$6,051,112

4.  D
E

V
E

L
O

PM
E

N
T

 FE
E

S T
O

 ST
A

T
E

 A
N

D
 C

O
U

N
T

Y
  Payable to M

aui
$2,846,720

$2,179,520
$1,512,320

$1,512,320
$1,512,320

$25,576,000
  Payable to State

$384,000
$294,000

$204,000
$204,000

$204,000
$3,450,000

    T
ota l

$3,230,720
$2,473,520

$1,716,320
$1,716,320

$1,716,320
$29,026,000

T
O

T
A

L
 G

R
O

SS PU
B

L
IC

 R
E

V
E

N
U

E
S

  To M
aui C

ounty (Item
s #1 &

 #4)
$8,246,425

$8,129,035
$7,847,755

$8,291,635
$8,763,395

$81,116,659
$7,251,075

  To State (Item
s #2, #3 &

 #4)
$14,935,467

$15,462,564
$15,892,373

$15,387,595
$12,266,454

$165,422,400
$11,344,005

  A
G

G
R

E
G

A
T

E
 T

A
X

E
S &

 FE
E

S R
E

V
E

N
U

E
S

$23,181,892
$23,591,599

$23,740,128
$23,679,230

$21,029,849
$246,539,058

$18,595,080
 PU

B
L

IC
 C

O
ST

S (E
xpenses)

  B
y M

aui C
ounty

$4,568,913
$5,011,888

$5,228,304
$5,444,721

$5,649,486
$39,324,805

$5,649,486
  B

y State of H
aw

aii
$7,923,797

$8,692,040
$9,067,368

$9,442,696
$9,797,817

$68,200,408
$9,797,817

  T
O

T
A

L
 PU

B
L

IC
 C

O
ST

S
$12,492,710

$13,703,928
$14,295,672

$14,887,417
$15,447,302

$107,525,213
$15,447,302

T
O

T
A

L
 N

E
T

 PU
B

L
IC

 B
E

N
E

FIT
S 

  To M
aui C

ounty
$3,677,512

$3,117,147
$2,619,451

$2,846,914
$3,113,909

$41,791,853
$1,601,589

  To State of H
aw

aii
$7,011,671

$6,770,524
$6,825,005

$5,944,899
$2,468,637

$97,221,991
$1,546,188

  A
G

G
R

E
G

A
T

E
 N

E
T

 B
E

N
E

FIT
S

$10,689,182
$9,887,672

$9,444,456
$8,791,813

$5,582,546
$139,013,845

$3,147,778

(1)  R
eal property taxes include $300,000 hom

eow
ners exem

ption for "resident" units.  Tax rates of $2 per $1,000 for hom
eow

ners/residents, $4.55 for non-resident m
ultifam

ily and $4.85 for non-resident single fam
ily.

  Source: The H
allstrom

 G
roup, Inc.

PU
B

L
IC

 C
O
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E
N
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S SU
M

M
A

R
Y

 T
A

B
L

E
M

arket Study of the Proposed H
onuaula C

om
m

unity
W

ailea, M
aui, H

aw
aii

A
ll A

m
ounts E

xpressed in C
onstant, U

ninflated 2009 D
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 The overall yearly net benefit to local governmental 
agencies (state and county) varies from $5.6 million to a 
peak of $13.5 million during development, with a 
cumulative "profit" figure of $139 million during 
construction.  Annually, after stabilization is reached, the 
net combined governmental gains are $3.1 million 

In no single year, or following stabilization, does either the State 
or County suffer a fiscal "loss" from the development and 
servicing of Honuaula from a "fair contributions per capita" 
perspective. 

Limiting Conditions and Assumptions 

The research, analysis, and conclusions for valuation or market 
studies, performed by The Hallstrom Group, Inc., are subject to 
and influenced by the following: 

 The report expresses the opinion of the signers as of the 
date stated in the letter of transmittal, and in no way has 
been contingent upon the reporting of specified values or 
findings.  It is based upon the then present condition of 
the national and local economy and the then purchasing 
power of the dollar. 

 Legal descriptions used within the report are taken from 
official documents recorded with the State of Hawaii, 
Bureau of Conveyances, or have been furnished by the 
client, and are assumed to be correct.  No survey is made 
for purposes of the report. 

 Any sketches, maps, plot plans, and photographs 
included in the report are intended only to show spatial 
relationships and/or assist the reader in visualizing the 
property.  They are not measured surveys or maps and 
we are not responsible for their accuracy or interpretive 
quality. 

 It is assumed that the subject property is free and clear of 
any and all encumbrances other than those referred to 
herein, and no responsibility is assumed for matters of a 
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legal nature.  The report is not to be construed as 
rendering any opinion of title, which is assumed to be 
good and marketable.  No title information or data 
regarding easements which might adversely affect the 
use, access, or development of the property, other than 
that referenced in the report, was found or provided.  
The property is analyzed as though under responsible 
ownership and competent management. 

 Any architectural plans and/or specifications examined 
assume completion of the improvements in general 
conformance with those documents in a timely and 
workmanlike manner. 

 Preparation for, attendance, or testimony at any court or 
administrative hearing in connection with this report 
shall not be required unless prior arrangements have 
been made therefor. 

 If the report contains an allocation of value between land 
and improvements, such allocation applies only under 
the existing program of utilization.  The separate 
valuations for land and building must not be used in 
conjunction with any other purpose and are invalid if so 
used. 

 If the report contains a valuation relating to a 
geographical portion or tract of real estate, the value 
reported for such geographical portion relates to such 
portion only and should not be construed as applying 
with equal validity to other portions of the larger parcel 
or tract; and the value reported for such geographical 
portion plus the value of all other geographical portions 
may or may not equal the value of the entire parcel or 
tract considered as an entity. 

 If the report contains a valuation relating to an estate in 
land that is less than the whole fee simple estate, the 
value reported for such estate relates to a fractional 
interest only in the real estate involved, and the value of 
this fractional interest plus the value of all other 
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fractional interest may or may not equal to the value of 
the entire fee simple estate considered as a whole. 

 It is assumed that there are no hidden or inapparent 
conditions of the property, subsoil, or structures which 
would render it more or less valuable; we assume no 
responsibility for such conditions or for engineering 
which might be required to discover such factors. 

 Nothing in the report should be deemed a certification or 
guaranty as to the structural and/or mechanical 
(electrical, heating, air-conditioning, and plumbing) 
soundness of the building(s) and associated mechanical 
systems, unless otherwise noted. 

 Information, estimates, and opinions provided by third 
parties and contained in this report were obtained from 
sources considered reliable and believed to be true and 
correct.  However, no responsibility is assumed for 
possible misinformation. 

 Possession of the report, or a copy thereof, does not carry 
with it the right of publication, and the report may not be 
used by any person or organization except the client 
without the previous written consent of the appraiser, 
and then only in its entirety.  If the client releases or 
disseminates the reports to others without the consent of 
the appraiser, the client hereby agrees to hold the 
appraiser harmless, and to indemnify the analysts from 
any liability, damages, or losses which the analysts might 
suffer, for any reason whatsoever, by reason of 
dissemination of the report by the client.  Further, if legal 
action is brought against the analyst by a party other than 
the client concerning the report or the opinions stated 
therein, the client agrees, in addition to indemnifying the 
analysts for any damages or losses, to defend said 
analysts in said action at client's expense.  However, 
nothing herein shall prohibit the client or analysts from 
disclosing said report or opinions contained therein as 
may be required by applicable law. 
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 Disclosure of the contents of this report is governed by 
the By-Laws and Regulations of the Appraisal Institute.  
Neither all nor any part of the contents of this report 
(especially any conclusions as to value, the identity of the 
appraisers or the firm which they are connected, or any 
reference to the Appraisal Institute or to the MAI 
designation) shall be disseminated to the public through 
advertising media, public relations media, news media, 
sales media, or any public means of communication 
without the prior consent and approval of the appraisers. 

 Unless otherwise stated in this report, the existence of 
hazardous material, which may or may not be present on 
the property, was not observed by the appraiser.  The 
appraiser has no knowledge of the existence of such 
materials on or in the property.  The appraiser, however, 
is not qualified to detect such substances.  The presence 
of substances such as asbestos, urea-formaldehyde foam 
insulation, or other potentially hazardous materials may 
affect the value of the property.  The value estimate is 
predicated on the assumption that there is no such 
material on or in the property that would cause a loss in 
value.  No responsibility is assumed for any such 
conditions, or for any expertise or engineering 
knowledge required to discover them.  The client is 
urged to retain an expert in this field, if desired. 

 The Americans with Disabilities Act (ADA) became 
effective January 26, 1992.  We have not made a specific 
compliance survey and analysis of this property to 
determine whether or not it is in conformity with the 
various detailed requirements of the ADA.  It is possible 
that a compliance survey together with a detailed 
analysis of the requirements of the ADA could reveal 
that the property is not in compliance with one or more 
of the requirements of the act.  If so, this fact could have a 
negative effect upon the value of the property.  We did 
not consider possible noncompliance with the 
requirements of ADA in estimating the value of the 
property. 



      Proposed Honuaula Community 

  
 Page 73 

 The function of this report is for the sole purpose(s) 
stated herein.  It may not be used in connection with any 
proposed or future construction for a real estate 
syndicate(s), real estate investment trust(s) or limited 
partnership to solicit investors or limited partners, and 
may not be relied upon for such purposes. 

 The appraiser's conclusion of value is based upon the 
assumption that there are no hidden or unapparent 
conditions of the property that might prevent 
buildability.  The appraiser recommends that due 
diligence be conducted through the local building 
department or the municipality to investigate buildability 
and whether the property is suitable for its intended use.  
The appraiser makes no such representations, guarantees 
or warranties. 

CERTIFICATION 
 

The undersigned does hereby certify that, to the best of his 
knowledge and belief, the statements of fact contained in this 
report are true and correct.  It is further certified that the 
reported analyses, opinions, and conclusions are limited only by 
the reported assumptions and limiting conditions, and are his 
personal, impartial, and unbiased professional analyses, 
opinions, conclusions and recommendations.  He further 
certifies that he has no present or prospective interest in the 
property that is the subject of this report, and has no personal 
interest with respect to the parties involved.  He has no bias 
with respect to the property that is the subject of this report or 
the parties involved with this assignment.  His engagement in 
this assignment was not contingent upon developing or 
reporting predetermined results.  His compensation for 
completing this assignment is not contingent upon the 
development or reporting of a predetermined value or direction 
in value that favors the cause of the client, the amount of the 
value opinion, the attainment of a stipulated result, or the 
occurrence of a subsequent event directly related to the 
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intended use of this report.  The analyses, opinions, and 
conclusions were developed, and this report has been prepared, 
in conformity with the requirements of the Uniform Standards 
of Professional Appraisal Practice.  The undersigned certifies 
that he has made a personal visit to the property that is the 
subject of this report.  No other persons provided significant 
real property consulting assistance other than the undersigned. 

 
 
 
 
Tom W. Holliday 
Supervisor/Senior Analyst 

 
/as 

3065NR01 
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PROFESSIONAL BACKGROUND AND SERVICES 
 

 The Hallstrom Group, Inc. is a Honolulu based independent professional 
organization that provides a wide scope of real estate consulting services 
throughout the State of Hawaii with particular emphasis on valuation 
studies.  The purpose of the firm is to assist clients in formulating realistic 
real estate decisions.  It provides solutions to complex issues by 
delivering thoroughly researched, objective analyses in a timely manner.  
Focusing on specific client problems and needs, and employing a broad 
range of tools including after-tax cash flow simulations and feasibility 
analyses, the firm minimizes the financial risks inherent in the real estate 
decision making process. 

 The principals and associates of the firm have been professionally 
trained, are experienced in Hawaiian real estate, and are actively 
associated with the Appraisal Institute and the Counselors of Real Estate, 
nationally recognized real estate appraisal and counseling organizations.   

 The real estate appraisals prepared by The Hallstrom Group accomplish a 
variety of needs and function to provide professional value opinions for 
such purposes as mortgage loans, investment decisions, lease 
negotiations and arbitrations, condemnations, assessment appeals, and 
the formation of policy decisions.  Valuation assignments cover a 
spectrum of property types including existing and proposed resort and 
residential developments, industrial properties, high-rise office buildings 
and condominiums, shopping centers, subdivisions, apartments, 
residential leased fee conversions, special purpose properties, and vacant 
acreage, as well as property assemblages and portfolio reviews. 

 Market studies are research-intensive, analytical tools oriented to provide 
insight into investment opportunities and development challenges, and 
range in focus from highest and best use determinations for a specific site 
or improved property, to an evaluation of multiple (present and future) 
demand and supply characteristics for long-term, mixed-use projects.  
Market studies are commissioned for a variety of purposes where timely 
market information, insightful trends analyses, and perceptive conceptual 
conclusions or recommendations are critical.  Uses include the formation 
of development strategies, bases for capital commitment decisions, 
evidence of appropriateness for state and county land use classification 
petitions, fiscal and social impact evaluations, and the identification of 
alternative economic use/conversion opportunities. 

ARBITRATION 
VALUATION AND 

MARKET STUDIES 
 
 

PAUAHI TOWER 
SUITE 1350 

1003 BISHOP STREET 
HONOLULU 

HAWAII  96813-6442 
 

          (808) 526-0444 
FAX  (808) 533-0347 

email@hallstromgroup.com 
www.hallstromgroup.com 



PROFESSIONAL QUALIFICATIONS OF THOMAS W. HOLLIDAY 

 
 
Business Background Senior Analyst The Hallstrom Group, Inc. 
  Honolulu, Hawaii 
  Since 1980 
 
  Former Staff Appraiser Davis-Baker Appraisal Co. 
   Avalon, Santa Catalina Island, California 
 
 
Education • B.A. (Communications/Journalism) 1978 California State 
   University at Fullerton 
 
  • SREA Course 201- Principles of Income Property Appraising 
 
  • Expert witness testimony before State of Hawaii Land Use  
   Commission and various state and county boards and  
   agencies since 1983. 
 
  • Numerous professional seminars and clinics 
 
  • Contributing author to Hawaii Real Estate Investor, Honolulu  
   Star Bulletin 
 
  On January 1, 1991, the American Institute of Real Estate Appraisers 

(AIREA) and the Society of Real Estate Appraisers (SREA) 
consolidated, forming the Appraisal Institute (AI).   

 
 
Recent Kauai and Neighbor  • Market Study, Economic Impact Analyses and Public Costs/ 
Island Assignments   Benefits Assessments 
 
   -- Village at Poipu (Resort/Residential) 
   -- Ocean Bay Plantation (Resort/Residential) 
   -- Waipono/Puhi (Mixed-Use Planned Development) 
   -- Eleele Commercial Expansion (Commercial) 
   --  Kona Kai Ola (Mixed-Use Resort Community) 
   -- Waikoloa Highlands (Residential) 
   -- Waikoloa Heights (Mixed-Use Residential Development) 
   -- Upcountry Town Center  (Mixed-Use Planned 
    Development) 
   -- Maui Lani (Residential and Industrial Components of  
    Master Planned Community) 
   -- Maui Business Park, Phase II (Industrial/Commercial) 
   -- Four Seasons Private Estates and Residences Club  
    (Resort/Residential) 
   -- Kualono Subdivision (Residential) 
   -- Kapalua Mauka (Master Planned Community) 
   -- Hailiimaile (Mixed-Use Master Planned Community) 
   -- Pulelehua (Master Planned Community) 
   --  Westin Kaanapali Ocean Villas Expansion (Resort/ 
    Timeshare) 
 



Professional Qualifications of Thomas W. Holliday (continued) 
 
 
 
  • Major Valuation Assignments 
 
   -- Coco Palms Resort 
   -- Grand Hyatt Kauai 
   -- Islander on the Beach 
   -- Waimea Plantation Cottages 
   -- Coconut Beach Resort 
   -- Keauhou Beach Hotel 
   -- Sheraton Maui Hotel 
   -- Outrigger Wailea Resort Hotel 
   -- Maui Lu Hotel 
   -- Coconut Grove Condominiums 
   -- Palauea Bay Holdings 
   -- Wailea Ranch 
   -- Maui Coast Hotel 
   -- Westin Maui Hotel 
   -- Maui Marriott Hotel 
   -- Waihee Beach 
   -- Kapalua Bay Hotel and The Shops at Kapalua 
 
 
Email Address TWH@HallstromGroup.com 
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