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INTRODUCTION 
 
 At the request of Harry Johnson of the MEO Transportation Center, Scientific Consultant 
Services, Inc. (SCS) performed an Archaeological Inventory Survey of approximately 10 acres in 
a larger parcel of sugarcane land located in Pu`unēnē, Wailuku Ahupua`a, Wailuku District, 
Island of Maui, Hawai`i [TMK: 3-8-06:04 por.] (Figures 1 and 2).  The parcel is the planned 
location for the Maui Economic Opportunity (MEO) Transportation Center, a mass transit 
facility located adjacent to the Kahului Airport, the Maui Business Park, and the Kahului 
metropolitan area.  The focus of this work was to investigate the parcel for the presence or 
absence of archaeological structures or artifacts on the parcel’s surface and subsurface.  
Fieldwork was conducted from November 22 to 24, 2006 by SCS archaeologists Lauren 
Morawski, B.A. and Jenna Mathews, B.A. under Principal Investigator Michael Dega, Ph.D.  
The Inventory Survey consisted of a systematic pedestrian survey as well as subsurface testing 
for archaeological materials.  Due to the fact that fieldwork results were negative, the survey is 
presented herein as an Archaeological Assessment.  
 
PROJECT AREA DESCRIPTION 

The project area is located in Wailuku Ahupua`a and is bordered on the northeast by 
Hāna Highway and Pūlehu Road, on the northwest by Dairy Road and the Maui Business Park, 
on the southwest by Pu`unēnē Avenue, and on the southwest by sugarcane field 7120 (Figure 3). 
The project area borders Kahului Town, with commercial and residential developments to the 
north and the Kahului Airport to the northeast.  Presently, the project area is under sugarcane 
cultivation.  It lies at the heart of sugar country; Pu`unēnē Sugar Mill is located to the south at 20 
to 60 feet amsl (above mean sea level), on the isthmus between Haleakalā and Pu`u Kukui.   

 
Soils in the project area include Ewa and Alae soils.  The project area consists primarily 

of Ewa silty clay loam (EaA) and Ewa cobbly silty clay loam (EcA), soil types that make up 
more than 85% of the project area (Foote et al. 1972).  As part of the Ewa Series, these soils are 
predominantly found on gentle slopes where runoff is generally slow and erosion is very slight 
(ibid: 29).  These soils are particularly well suited for sugarcane cultivation and homesites.  
Finally, the small remaining portion of the project area consists of Alae cobbly sandy loam 
(AcB) (ibid: 14), a soil type also strongly associated with sugar cultivation in Maui’s isthmus.   
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Figure 1:  USGS Wailuku Quadrangle Showing the Project Area Location. 

 2



 
Figure 2:  Tax Map Key [TMK] Showing the Project Area Location. 
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Figure 3:  Plan View of the Project Area Showing Stratigraphic Trench (ST) Locations. 
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TRADITIONAL AND HISTORIC LAND USE 
 
 The following section summarizes land use changes through the Traditional and Historic 
periods.  It is a condensed version of the more detailed synopsis of Kahului’s history found in 
McGerty and Spear (2007).      
 

The traditional Hawaiian economy was based on agricultural production and marine 
exploitation, and included raising livestock and collecting wild plants and birds.  Settlements 
were concentrated in river valleys most amenable to wet taro (kalo) cultivation that incorporated 
pond fields and irrigation canals.  Between A.D. 600 and 1100, sometimes referred to as the 
Developmental Period, the major focus of permanent settlement continued to be in the fertile and 
well-watered windward valleys, such as those in the West Maui Mountains in close proximity to 
Kahului (Kirch 1985).  This community thrived throughout the Traditional Period due to its rich 
resources of land and sea.  Wailuku District came to be a cultural center for Maui and was the 
scene of many important legends and battles, including the battle of Kepaniwai, the epic battle in 
which Kamehameha I overtook Maui and unified Hawai`i.  
  
 Western contact brought changes to the region landscape, cultural exchanges, and 
lifestyle reforms; however, Kahului remained a population center in Central Maui.  In 1837, the 
village of Kahului consisted of 26 pili-grass houses.  The residents of these homes depended on 
fishing in the coastal waters for the majority of their food (Bartholomew 1994).  Mullet was still 
harvested from the twin ponds in the early 1900s and people swam in the spring waters that were 
continuously refreshed (ibid.).  Thomas Hogan built the first western building, a warehouse, near 
the shoreline of Kahului in 1863 (Clark 1980).  The dredging of Kahului harbor through the 
years filled in large sections of the ponds, eventually blocking the outlet to the sea. 
 
 As the sugar industry developed, Kahului became a cluster of warehouses, stores, and 
wheelwright and blacksmith shops close to the harbor.  A small landing was constructed in 1879 
to serve the sugar company (Clark 1980).  In the late 1800s, Kahului possessed a new custom 
house, a saloon, Chinese restaurants, a railroad and a small population of residents; however, the 
main focus of Kahului activity was shipping.  The Kahului Railroad Company built a 1,800 foot-
long rubble-mound breakwater in 1910 and dredging of the harbor now allowed ships with a 25-
foot draft to dock at the new 200-foot wharf (ibid.). 
 
 In the 1840s, traditional land tenure shifted drastically with the introduction of private 
land ownership based on western law.  The Great Māhele of 1848 divided Hawaiian lands 
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between the king, the chiefs, the government, and began the process of private ownership of 
lands.  The subsequently awarded parcels were called Land Commission Awards (LCAs).  Once 
lands were thus made available and private ownership was instituted, the maka`āinana 
(commoners), if they had been made aware of the procedures, were able to claim the plots on 
which they had been cultivating and living.  There were over 400 kuleana (LCAs) awarded in the 
district of Wailuku, but none were identified in the project area. 
 

 Kahului was Maui’s main harbor during the twentieth century and provided employment 
to residents through the railroad, as dock workers, clerks, cannery workers and in the cane fields 
(Bartholomew 1994).  Pu`unēnē Avenue bordering the project area to the east sported Kahului 
Store, a retail operation owned by Hawaiian Commercial & Sugar Company, and Pu`unēnē 
Store, which supplied all of the plantation camp stores.  The section of Kahului where the project 
is located contained commercial establishments and homes that spread makai, down Pu`unēnē 
Avenue to the former Maui County Fairgrounds.  Stands of kiawe (Prosopis pallida) and 
plantation camps were scattered across Kahului town (ibid.). 

 
PREVIOUS ARCHAEOLOGICAL RESEARCH 

 
 There is no shortage of archaeological studies focused in the Wailuku Town area, but 
little work has taken place in and around the current project area.  Generally to date, 
Fredericksen and Fredericksen (1988, 1989) have conducted the only intensive study of the 
Pu`unēnē area, in two large lots (cumulatively 232 acres) immediately north of the current 
project area.  Their inventory surveys have led to the documentation of several possible volcanic 
glass concentrations, historic irrigation ditches, and old stream gravels.  The volcanic glass 
debris was later re-interpreted as slag associated with mill production.  No subsurface deposits 
were identified near Dairy Road in the former sugar cane lands to the south of the present project 
area.   
 
 Recent work at the Kahului Airport, northeast of the current project parcel, has led to the 
identification of extensive subterranean cultural deposits.  As this area is close to the Kahului 
coastline, a number of culturally significant sites, including midden deposits, artifacts, rock 
alignments and coral pavements have been identified.  An extended discussion of these findings 
is presented in Dagher and Dega (2007) (in review). 
 

With these exceptions, archaeological research in relative proximity to the current project 
area is non-existent.  To place the project parcel into archaeological context, it is necessary to 
discuss Wailuku District as a whole.  The following section provides a brief overview of 
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archaeological research in Wailuku District itself and is presented in two arbitrary sections: 
Upper Wailuku and Lower Wailuku District.  Upper Wailuku is considered to be the lands to the 
north of Kūihelani Highway, while Lower Wailuku extends southward from Kūihelani Highway 
to Mā`alaea Bay in Waikapū Ahupua`a.  
 
UPPER WAILUKU DISTRICT 

The majority of archaeological work is associated with the Pu`u One region in the 
northern-most section of Wailuku District.  Prior archaeological work in the Pu`u One region has 
indicated an emerging pre-Contact settlement pattern in this region.  SCS (Dunn and Spear 1995) 
conducted research at the intersection of Naniloa and Waiale Roads where habitation features 
and a cultural layer interspersed with hearth and pit features were identified during a monitoring 
project.  These features all occurred in sandy substrate.  Radiocarbon dates submitted from these 
features yielded dates ranging from A.D. 1434 to A.D. 1807, dates suggestive of pre-Contact 
sites and early historic land use. SCS (Burgett and Spear 1995) conducted Archaeological 
Inventory Survey in the sand hills along lower Main Street.  One habitation site (50-50-04-4004), 
located in a remnant of a once larger cultural deposit, was identified.  Radiocarbon samples dated 
the site to A.D. 1420 and A.D. 1640, or to the early to mid-prehistoric time range.  SCS 
(Morawski and Spear 2001) conducted Archaeological Monitoring during the installation of a 
water pipeline and fire hydrants on Naniloa, Helenani, Leilani, Kainani, Naniluna, and 
Ka`ahumanu Highway roads with the town of Wailuku.  During the research, a historic refuse 
dump and the remains of previously disturbed human burials were discovered. SCS (Buffum and 
Spear 2001; Zachman and Spear 2002) conducted Archaeological Monitoring at the Maui 
Medical Center.  Due to extensive landscape modifications, no archaeological or traditional 
materials were identified during excavation. 
 

Pantaleo and Sinoto (1996) conducted archaeological work at the Maui Lani 
Development to the east of the present project area.  As of the 1996 publication, only one 
concentration of multiple burials was discovered, while the remaining burials were isolated 
individual burials at the tip of the dune (in the highest elevational locations).  A more 
contemporary report documenting additional burial finds at Maui Lani should aid in clarifying 
the overall results of that project.  Research conducted by Fredericksen and Fredericksen (1997) 
indicated that this section of dunes was primarily used during prehistoric times as an interment 
area, a contention easily supported by the previous year’s study.  Habitation sites, several with 
associated burials, have been found mostly in the dune area associated with the Lower Main 
Street/Waiale Road Corridor.  Conversely, studies east of this corridor have yielded only human 
burials (Fredericksen and Fredericksen 1998).  Fredericksen and Fredericksen (1998) list many 
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of the archaeological studies conducted in the Lower Main Street/Waiale Road Corridor and 
Central Maui area. 
 
LOWER WAILUKU DISTRICT 
 A limited number of archaeological projects have been conducted in this particular land 
section, much of which was disturbed during the massive sugar cane cultivation.  The fair 
amount of archaeological work conducted along Lower Main Street is summarized elsewhere 
(see Morawski and Dega 2003).   
 
 SCS (Burgett and Spear 1997) conducted large-scale Archaeological Inventory Survey of 
the Pu`unēnē Bypass/Mokulele Highway improvements stretching across the majority of 
Wailuku District.  Although no sites were identified, this absence may account for the lack of 
archaeological remains: extensive disturbance associated with prior sugar cane cultivation, 
highway and private construction activities, and little or no prehistoric occupation of the area.  
However, lo`i (irrigated terrace) cultivation was reported to be intensive in this area (Handy and 
Handy 1972).  The replacement of lo`i with sugar cane during historic times would be the most 
likely cause for the destruction of all traditional sites related to prehistoric cultivation in the area. 
    

METHODOLOGY 
 
FIELD METHODOLOGY 
 Fieldwork consisted of a 100 percent pedestrian survey and limited subsurface testing.  
The pedestrian survey was conducted in order to identify archaeological sites and to assess the 
geographical features of the project area.  Interval spacing of ten meters between SCS personnel 
was employed to ensure adequate coverage during the survey.  During the pedestrian survey, 
results were complied on standard graphing paper as well as with digital photography.  All 
measurements were recorded in metric units.  Finally, a mechanical backhoe with a 0.7 m wide 
bucket was employed to mechanically excavate Stratigraphic Trenches (STs).  Soil stratigraphy 
encountered during excavation was documented utilizing metric graph paper and United States 
Department of Agriculture (USDA) Munsell soil color charts. 
 
LABORATORY METHODOLOGY 
 All field notes and digital photographs have been curated at the SCS laboratory in 
Honolulu.  A representative stratigraphic profile was drafted for presentation within this report.  
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FIELDWORK RESULTS 
  
 A 100 percent pedestrian survey was conducted on the project parcel, yielding 
identification of no Traditional or Historic properties in the project area.  No surface features 
were observed or recorded. 
 

The subsurface component of this project consisted of three stratigraphic trenches 
mechanically excavated, and dispersed throughout the center of the parcel (see Figure 3).  Each 
differed in its dimensions, but they were similar in stratigraphic profile.  ST-1 yielded no cultural 
material, and no dimensional data was recorded for this trench.  ST-2 measured 12.5 m long, and 
went to a maximum depth of 1.4 m.  ST-3 was 18.0 m long and 1.4 m deep.  A single layer of 
soil was identified in each of these trenches; it consisted of heavily disturbed, mottled reddish-
brown clay (10R 3/6 and 10R 2.5/2) containing black plastic debris in the upper 1.0 m (Figure 4).  
This finding was consistent with expectations for the area.  No cultural materials or historic 
properties, with the exception of modern plastic debris, were observed in the subsurface strata. 

 
RECOMMENDATIONS 

  
The current parcel is located in a geographically distinct part of Kahului.  While work in 

the vicinity of Dairy Road and the Kahului Airport has yielded extensive cultural properties 
dating to Traditional times, the current project parcel is located in land that has long been 
cultivated with sugarcane.  Intense sugar cultivation from the early Historic to Modern times has 
most likely obscured any trace of Traditional Hawaiian occupation on this parcel.  However, due 
to its geographic proximity to the ocean and its role in the Historic period, there remains a 
chance that significant cultural properties may yet be identified.  As such, full-time 
Archaeological Monitoring is recommended for any subsurface construction activities on this 
parcel. 
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Figure 4:  Stratigraphic Trench 2, North Profile Representing Stratigraphy throughout the 
Project Area. 
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1.    INTRODUCTION

Phillip Rowell and Associates prepared this Traffic Impact Analysis Report for the proposed MEO
Transportation Center in the Puunene area of Maui.   This introductory chapter describes the proposed
project, purposes of the traffic study, study methodology and order of presentation.

Project Location and Description

1. The proposed MEO Transportation Center will be located on a 10-acre parcel along the north side
of Old Puunene Avenue west of Hansen Road.  This portion of Puunene Avenue was abandoned
when Puunene Avenue and Mokulele Highway were realigned several years ago.  The general
location within the Puunene area of Maui is shown in Figure 1.  

2. The project is a new MEO baseyard for their bus operations and maintenance.  See Appendix A. The
project will be developed in three phases as follows:

Phase 1 will consist of the transportation services of MEO.  This includes the transportation
administrative, maintenance and operations staff which is approximately 100 persons.  Phase 1 will
occupy the site and start operation in 2012.

Phase 2 will consist of a new transfer station in the southwest portion of the site.  For purposes of
this traffic study, the transfer station will have a capacity of four buses at a time.  It is also understood
that this will not be a park-and-ride type of facility.  Only, transfers from one bus to another bus will
be allowed.  The transfer station will become operational in 2012.

Phase 3 is a new administration office building for MEO.  This building will be approximately 12,640
square feet in size and will accommodate approximately 125 employees.  Phase 3 will occur around
2015.
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3. Access to and egress from the property will be provided by two driveways.  The main entrance will
be a new driveway, referred to as “Drive A,” along the west side of Hansen Road approximately 600
feet north of the intersection of Hansen Road at old Puunene Avenue.  All traffic movements will be
allowed at this intersection.  This traffic study will determine if a separate left turn lane for traffic
turning into the project is needed.

The second driveway will use the section of Old Puunene Avenue west of Hansen Road.  This
driveway will be used by outbound traffic from the project and all traffic must turn right onto Hansen
Road toward Puunene Avenue/Mokulele Highway.

4. A total of 305 parking stalls will be provided as follows:

165 Standard Stalls
49 Bus Stalls
66 Mini-Bus Stalls
25 Van Stalls

305 Total

Purpose and Objectives of Study

1. Determine and describe the traffic characteristics of the project.

2. Quantify and document the traffic related impacts of the proposed project.

3. Identify and evaluate traffic related improvements required to provide adequate access to and egress
from the project and to mitigate the project’s traffic impacts.

Study Area

The study area includes the following intersections:

1. Puunene Avenue at Dairy Road
2. Puunene Avenue at Hookele Street
3. Puunene Avenue/Mokulele Highway at Hansen Road
4. Hansen Road at Pulehu Road
5. Hana Highway at Hansen Road
6. Hansen Road at MEO Main Driveway
7. Hansen Road at Old Puunene Avenue
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Study Methodology

The following is a summary list of the tasks performed:

1. A site reconnaissance was performed to identify existing roadway cross-sections, intersection lane
configurations, traffic control devices, and surrounding land uses.

2. Existing peak-hour traffic volumes for the study intersections were obtained and summarized.

3. Existing levels-of-service of the study intersections were determined using the methodology described
in the Highway Capacity Manual.

4. A list of related development projects within and adjacent to the study area that will impact traffic
conditions at the study intersections was compiled.  This list included both development projects and
anticipated roadway improvement projects.

5. Future background traffic volumes at the study intersections without traffic generated by the proposed
project were estimated.

6. Peak hour traffic that the project will generate was estimated using trip generation analysis
procedures recommended by the Institute of Transportation Engineers.

7. A level-of-service analysis for future traffic conditions with traffic generated by the project was
performed.

8. The impacts of project generated traffic at the study intersections were quantified and summarized.

9. Locations where project generated traffic significantly impacts traffic operating conditions were
identified.

10. Recommendations, improvements or modifications necessary to mitigate the traffic impacts of the
project  and to provide adequate access to and egress from the site were formulated.

11. A report documenting the conclusions of the analyses performed and recommendations was
prepared.

Order of Presentation

Chapter 2 describes existing traffic conditions, the Level-of-Service (LOS) concept and the results of the LOS
analysis of existing conditions.

Chapter 3 describes the process used to estimate 2010 background traffic volumes and the resulting
background traffic projections.  Background conditions are defined as future background traffic conditions
without traffic generation by the project.

Chapter 4 describes the methodology used to estimate the traffic characteristics of the proposed project,
including 2010 background plus project traffic projections.

Chapter 5 describes the traffic impacts of the project, identifies potential mitigation measures and summarizes
the traffic impact study.
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2.    EXISTING CONDITIONS

This chapter presents the existing traffic conditions on the roadways adjacent to the project. The Level-of-
Service (LOS) concept  and the results of the level-of-service analysis for existing conditions are also
presented.  The purpose of this analysis is to establish the base conditions for the determination of the im-
pacts of the project which are described in a subsequent chapter.

Existing Roadway and Traffic Conditions

A schematic of the existing roadway network serving the project is shown in Figure 2.  Shown are the existing
lane configurations and right-of-way controls of the study intersections.
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Existing Peak Hour Traffic Volumes

Existing peak hourly traffic volumes of the study intersections were obtained from field surveys conducted
during September, 2007.  The traffic count schedule is shown in Table 1.  

Table 1 Traffic Count Schedule

Intersection Day Date
1 Dairy Road at Puunene Avenue Tuesday September 4, 2007

2 Hookele Street at Puunene Avenue Thursday September 6, 2007
3 Hansen Road at Puunene Avenue/Mokulele Highway Tuesday September 11, 2007
4 Hansen Road at Pulehu Road Tuesday September 18, 2007
5 Hansen Road at Hana Highway Thursday September 13, 2007

The morning and afternoon peak hourly traffic volumes are shown in Figures 3 and 4, respectively.  

1. The traffic counts include buses, trucks, motorcycles, mopeds and other large vehicles.  Bicycles and
pedestrians were not counted.

2. Schools were in session during the traffic counts.

3. The counts were performed from 6:30 AM to 9:00 AM and from 3:00 PM to 6:00 PM.

4. The traffic volumes shown are the peak hourly volume of each movement rather than the peak sum
of all approach volumes.

5. The traffic volumes of adjacent intersections may not match the volumes shown for an adjacent
intersection because the peak hours of the adjacent intersections may not coincide and there are
driveways between the intersections.

6. Pedestrian activity was negligible during the traffic counts.
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Level-of-Service Concept

Signalized Intersections

"Level-of-Service" is a term which denotes any of an infinite number of combinations of traffic operating
conditions that may occur on a given lane or roadway when it is subjected to various traffic volumes.  Level-
of-Service (LOS) is a qualitative measure of the effect of a number of factors which include space, speed,
travel time, traffic interruptions, freedom to maneuver, safety, driving comfort and convenience.

There are six levels-of-service, A through F, which relate to the driving conditions from best to worst,
respectively.  The characteristics of traffic operations for each Level-of-Service are summarized in Table 2.
In general, LOS A represents free-flow conditions with no congestion.  LOS F, on the other hand, represents
severe congestion with stop-and-go conditions.  Level-of-Service D is typically considered acceptable for
peak hour conditions in urban areas.

Corresponding to each Level-of-Service shown in the table is a volume/capacity ratio.  This is the ratio of
either existing or projected traffic volumes to the capacity of the intersection.  Capacity is defined as the
maximum number of vehicles that can be accommodated by the roadway during a specified period of time.
The capacity of a particular roadway is dependent upon its physical characteristics such as the number of
lanes, the operational characteristics of the roadway (one-way, two-way, turn prohibitions, bus stops, etc.),
the type of traffic using the roadway (trucks, buses, etc.) and turning movements. 

Table 2 Level-of-Service Definitions for Signalized Intersections(1)

Level of Service Interpretation
Volume-to-Capacity

Ratio(2)
Control Delay

(Seconds)

A, B Uncongested operations; all vehicles clear in a
single cycle.

0.000-0.700 <10.0

C Light congestion; occasional backups on critical
approaches

0.701-0.800 10.1-20.0

D Congestion on crit ical approaches but
intersection functional.  Vehicles must wait
through more than one cycle during short
periods.  No long standing lines formed.

0.801-0.900 20.1-35.0

E Severe congestion with some standing lines on
critical approaches.  Blockage of intersection
may occur if signal does not provide protected
turning movements.

0.901-1.000 35.1-80.0

F Total breakdown with stop-and-go operation >1.001 >80.0
Notes:
(1) Source: Highway Capacity Manual, 2000.
(2) This is the ratio of the calculated critical volume to Level-of-Service E Capacity.
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Unsignalized Intersections

Like signalized intersections, the operating conditions of intersections controlled by stop signs can be
classified by a Level-of-Service from A to F.  However, the method for determining Level-of-Service for
unsignalized intersections is based on the use of gaps in traffic on the major street by vehicles crossing or
turning through that stream.  Specifically, the capacity of the controlled legs of an intersection is based on two
factors: 1) the distribution of gaps in the major street traffic stream, and 2) driver judgement in selecting gaps
through which to execute a desired maneuver.  The criteria for Level-of-Service at an unsignalized intersection
is therefore based on delay of each turning movement.  Table 3 summarizes the definitions for Level-of-
Service and the corresponding delay. 

Table 3 Level-of-Service Definitions for Unsignalized Intersections(1)

Level-of-Service Expected Delay to Minor Street Traffic Control Delay (Seconds)   

A Little or no delay >10

B Short traffic delays 10.1 to 15.0

C Average traffic delays 15.1 to 25.0

D Long traffic delays 25.1 to 35.0

E Very long traffic delays 35.1 to 50.0

F See note (2) below >50.1

Notes:
(1) Source:  Highway Capacity Manual, 2000.
(2) When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which may cause severe congestion

affecting other traffic movements in the intersection.  This condition usually warrants improvement of the intersection.

Level-of-Service Analysis of Existing Conditions

The results of the Level-of-Service analysis for the signalized intersections are shown in Table 4.  Shown in
the table are the volume-to-capacity ratios, average control delays and the levels-of-service for each lane
group and the overall intersection.  

The results of the Level-of-Service analysis for unsignalized intersections are also shown in Table 5.  The
average control delays and levels-of-service are shown for controlled movements only.  Volume-to-capacity
ratios are not shown for unsignalized intersections.  Overall intersection volume-to-capacity ratios, delays and
levels-of-service are not calculated for unsignalized intersections.
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Table 4 Existing (2007) Levels-of-Service - Signalized Intersections

Intersection, Approach and Movement
AM Peak Hour PM Peak Hour

V/C1 Delay 2 LOS 3 V/C Delay LOS
Dairy Road at Puunene Avenue 0.81 37.5 D 1.01 65.0 E

Eastbound Left 0.63 41.1 D 0.67 51.1 D
Eastbound Thru 0.71 31.7 C 0.81 45.8 D

Eastbound Right 0.07 24.8 C 0.05 32.7 C
Westbound Left 0.80 37.7 D 1.12 113.6 F

Westbound Thru 0.39 19.2 B 0.51 25.5 C
Westbound Right 0.18 17.6 B 0.48 25.3 C
Northbound Left 0.95 100.2 F 0.71 58.1 E

Northbound Thru 0.67 27.1 C 0.84 47.4 D
Northbound Right 0.28 22.2 C 0.26 33.6 C
Southbound Left 1.20 161.3 F 1.46 276.4 F

Southbound Thru 0.59 25.7 C 0.68 42.6 D
Southbound Right 0.07 20.0 B 0.09 33.3 C

Hookele Street at Puunene Avenue 0.47 12.3 B 0.53 12.6 B
Eastbound Thru 0.60 10.9 B 0.75 12.6 B

Westbound Thru 0.80 14.8 B 0.82 14.8 B
Westbound Right 0.08 8.0 A 0.11 7.7 A
Northbound Left 0.08 8.2 A 0.05 7.3 A

Northbound Thru & Right 0.10 8.3 A 0.15 7.9 A
Southbound Left 0.13 8.7 A 0.24 8.9 A

Southbound Right 0.04 8.0 A 0.11 7.7 A
Hansen Road at Puunene Avenue/Mokulele Highway 0.67 15.3 B 0.78 16.7 B

Eastbound Left 0.62 30.0 C 0.82 49.1 D
Eastbound Thru 0.39 6.9 A 0.52 7.9 A

Westbound Thru 0.79 18.8 B 0.80 19.5 B
Westbound Right 0.13 11.6 B 0.03 11.1 B
Southbound Left 0.46 18.9 B 0.26 18.1 B

Southbound Right 0.15 16.4 B 0.26 18.9 B
NOTES:
(1) V/C denotes volume-to-capacity ratio.
(2) Delay in seconds per vehicle. 
(3) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.
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Table 5 Existing (2007) Levels-of-Service - Unsignalized Intersection

Intersection, Approach and Movement

AM Peak Hour PM Peak Hour

Delay 1 LOS 2 Delay LOS
Hansen Road at Pulehu Street

Northbound Left, Thru & Right 8.3 A 7.7 A
Southbound Left, Thru & Right 7.8 A 8.4 A
Westbound Left, Thru & Right 130.0 F 24.9 C
Eastbound Left, Thru & Right 18.0 C 18.0 C

Hansen Road at Hana Highway
Westbound Left 17.3 C 72.5 F
Northbound Left 173.9 F 153.3 F

Northbound Right 15.0 C 482.4 F
NOTES:
(1) Delay in seconds per vehicle. 
(2) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.
(3) Delay calculations for the AM peak hour could not be calculated as all movements are free-flowing except the northbound to eastbound right turn,

which is a negligible number of vehicles during the AM peak hour.

The conclusions of the Level-of-Service analysis are:

Signalized Intersections

1. The results of the level-of-service are consistent with traffic conditions observed during the traffic
counts and field reconnaissance.

2. The intersection of Dairy Road at Puunene Avenue operates at Level-of-Service D during the
morning peak hour and Level-of-Service E during the afternoon peak hour.  During the morning peak
hour, the northbound and southbound left turns operate at Level-of-Service F.  The major through
movements operate at Level-of-Service B and C.  During the afternoon peak hour, the southbound
and westbound left turns operate at Level-of-Service F and the northbound left turn operates at Level-
of-Service E.  The through movements operate at Level-of-Service C and D.

3. The intersection of Puunene Avenue at Hookele Street operates at Level-of-Service B during both
morning and afternoon peak hours.  All movements operate at Level-of-Service A or B, which
indicates good operating conditions.

4. The intersection of Puunene Avenue at Hansen Road operates at Level-of-Service B during both
peak hours.  During the morning peak hour, the eastbound left turn operates at Level-of-Service C.
All remaining movements operate at Level-of-Service A or B.  During the afternoon peak hour, the
westbound left operates at Level-of-Service D.  All the remaining movements operate at Level-of-
Service A or B.
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Unsignalized Intersections

5. At the intersection of Hansen Road at Pulehu Road, the westbound approach operates at Level-of-
Service F and the remaining approaches operate at Level-of-Service A and C.  During the afternoon
peak hour, all movements operate at Level-of-Service A or C.

6. At the intersection of Hana Highway at Hansen Road, the left turn from northbound Hansen Road
to westbound Hana Highway operates at Level-of-Service F during both peak periods.  However, the
left turn volume is less than five vehicles per hour during the peak hours.  During the morning peak
hour, the left turn from westbound Hana Highway to southbound Hansen Road operates at Level-of-
Service C and the right turns from northbound Hansen Road to eastbound Hana Highway operates
at Level-of-Service C.  During the afternoon peak hour, all movements operate at Level-of-Service
F.
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3.    BACKGROUND TRAFFIC CONDITIONS

The purpose of this chapter is to discuss the assumptions and data used to estimate 2010 background  traffic
conditions.  Background traffic conditions are defined as future traffic volumes without the proposed project.

Future traffic growth consists of two components.  The first is ambient background growth that is a result of
regional growth and cannot be attributed to a specific project.  This growth factor also considers traffic
associated with minor, or small, projects for which no traffic data is available. The second component is
estimated traffic that will be generated by other development projects in the vicinity of the proposed project.

Background Traffic Growth

The Maui Long Range Transportation Plan1 concluded that traffic in Maui would increase an average of 1.6%
per year from 1990 to 2020.  This growth rate was used to estimate the background growth between 2007 and
2015, which is the design year for this project.  The growth factor was calculated to be 1.135 using the
following formula:

F = (1 + i)n

where F = Growth Factor
           i = Average annual growth rate, or 0.016
          n = Growth period, or 8 years

This growth factor was applied to all traffic movements at the study intersections and rounded to nearest five
(5).  The background growth projections are shown in Figures 5 and 6.
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Related Projects

The second component in estimating background traffic volumes is traffic resulting from other proposed
projects in the vicinity.  Related projects are defined as those projects that are under construction, have been
approved for construction or have been the subject of a traffic study and would significantly impact traffic in
the study area.  Related projects may be development projects or roadway improvements.

The related development projects identified are listed in Table 6. 

Table 6 List of Related Projects
A Dairy Road Retail Center

B Zippy’s (Under Construction)

C Hookele Street Extension

D Maui Business Park Phase II (1)

E Airport Hotel

F Puunene Baseyard (2)

Note:
(1) Build-out for Maui Business Park Phase II is beyond 2025.  It is estimated

that a maximum of 25% of the project will be completed by 2015. 
(2) Includes modification of the intersection of Hansen Road at Pulehu Road to

provide a new westbound left turn lane.

The traffic projections of the related projects are shown on Figures 7 and 8.

2015 Background Traffic Projections

2015 background traffic projections were calculated by expanding existing traffic volumes by the appropriate
growth rates and then superimposing traffic generated by the related project.   The resulting 2015 background
weekday morning and afternoon peak hourly traffic projections are shown in Figures 8 and 9, respectively.
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Figure 6
PM BACKGROUND GROWTH 2007 TO 2015
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Figure 7
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Figure 8
RELATED PROJECTS' TRIPS - PM PEAK HOUR
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Figure 9
2015 BACKGROUND AM PEAK HOUR TRAFFIC PROJECTIONS
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Figure 10
2015 BACKGROUND PM PEAK HOUR TRAFFIC PROJECTIONS
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4.    PROJECT-RELATED TRAFFIC CHARACTERISTICS

This chapter discusses the methodology used to identify the traffic-related characteristics of the proposed
project.  Generally, the process involves the determination of peak-hour trips that would be generated by the
proposed project, distribution and assignment of these trips on the approach and departure routes, and finally,
determination of the levels-of-service at affected intersections and driveways subsequent to implementation
of the project.  This chapter presents the generation, distribution and assignment of project generated traffic
and the background plus project traffic projections.  The results of the Level-of-Service analysis of background
plus project conditions is presented in the following chapter.
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Project Trip Generation

Future traffic volumes generated by the project were estimated using the procedures described in the Trip
Generation Handbook2  and data provided in Trip Generation3.  This method used trip generation rates to
estimate the number of trips that the project will generate during the peak hours of the project and along the
adjacent street.  Separate trip generation calculations were developed for each phase.

Phase 1

Phase 1 of the project consist of the transportation related functions of MEO.  Trip Generation does not
contain any traffic generation data for this type of proposed used.  A review of the land uses for which trip
generation data is available concluded that the most comparable land use for which data is available is the
light industrial uses, which is the proposed zoning for this property.  The Institute of Transportation Engineers
defines general light industrial as follows:

Light industrial uses usually employee fewer than 500 persons, they have an emphasis on activities
other than manufacturing and typically have minimal office space.4

Trip generation rates are based on the floor area of the building in square feet, the area of the site in acres,
and the number of employees.  It was determined that it would be inappropriate to base the trip generation
analysis on the building area because the buildings include garages and maintenance areas that have a low
employee to area ratio, or the parcel area because a large portion of the area will be parking for employees
and buses.  Therefore, the trip generation analysis for Phase 1 is based on the number of employees.

Phase 2

Phase 2 is the transfer station.  The only traffic associated with the transfer station will be buses.  Trip
generation provides no data for this type of use.  Therefore, the number of trips that the transfer station will
generate was estimated using the following assumptions:

a. The transfer station can accommodate four buses at a time.

b. The average turnover time is 15 minutes.  This means that 15 minutes is allowed for each
bus to load and unload.

c. The transfer station will be used to the maximum capacity during both morning and
afternoon peak hours.

d. The transfer station will not provide park and ride services.

Using these assumptions, there will be a maximum of 16 inbound and 16 outbound trips during the peak hour.
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Phase 3

Phase 3 is the MEO administrative office building.  This building will have a floor area of 12,640 gross square
feet and accommodate 125 employees.  The peak hour trips that the office building will generate is estimated
using the rates based on the number of employees for general office buildings.

Total Project Trip Generation

The trip generation analysis is summarized in Table 7.  As shown the proposed project will generate 95
inbound and 35 outbound trips during the morning peak hour.  During the afternoon peak hour, the project
will generate 45 inbound and 85 outbound trips.

Table 7 Trip Generation Analysis

Period & Direction

Phase 1
Light Industrial

Phase 2
Transfer
Station

Phase 3
Administrative Office Building

Total
Project
Trips

Trips per
Unit or
Percent Employees Trips Trips

Trips per
Unit or
Percent Employees Trips

AM
Peak
Hour

Total 0.48 100 50 30 0.48 125 60 140

Inbound 87% 40 15 88% 55 110

Outbound 13% 10 15 12% 5 30

PM
Peak
Hour

Total 0.51 50 30 0.46 60 140

Inbound 29% 15 15 17% 10 40

Outbound 71% 35 15 83% 50 100
Note:
(1) All volumes are rounded to nearest five (5).

2015 Background Plus Project Projections

Project generated traffic was distributed and assigned based on the existing  approach and departure pattern
of traffic along the adjacent roadways.  The morning and afternoon peak hour traffic assignments are shown
in Figures 11 and 12, respectively. 

2015 background plus project traffic projections were estimated by superimposing the peak hourly traffic
generated by the proposed project on the 2015 background (without project) peak hour traffic projections.
This assumes that the peak hourly trips generated by the project coincide with the peak hour of the adjacent
street.  This represents a worse-case condition.  The resulting 2015 background plus project peak hour traffic
projections are shown in Figures 13 and 14, respectively. 
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Figure 11
AM PEAK HOUR PROJECT TRIP ASSIGNMENTS
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Figure 12
PM PEAK HOUR PROJECT TRIP ASSIGNMENTS
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Figure 13
2015 BACKGROUND PLUS PROJECT AM PEAK HOUR TRAFFIC PROJECTIONS
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Figure 14
2015 BACKGROUND PLUS PROJECT PM PEAK HOUR TRAFFIC PROJECTIONS
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5.    TRAFFIC IMPACT ANALYSIS

The purpose of this chapter is to summarize the results of the level-of-service analysis, which identifies the
project-related impacts.  In addition, any mitigation measures necessary and feasible are identified and other
access, egress and circulation issues are discussed.

The impact of the project was assessed by analyzing the changes in traffic volumes and levels-of-service at
the study intersections.  Mitigation measures are also described in this chapter.

Changes in Total Intersection Volumes

An analysis of the project’s share of 2015 background plus project intersection approach volumes at the study
intersections is summarized in Table 8.  The table summarizes the project’s share of total 2015 peak hour
approach volumes at each intersection.  Also shown are the percentage of 2015 background plus project
traffic that is the result of background growth and traffic generated by related projects.

As shown in the table, project generated traffic will represent a minor percentage of traffic at the intersections.
In all cases, project generated traffic will represent less than 3.5% of the total peak hour traffic volumes.  At
the major intersections of Puunene Avenue at Dairy Road and Hana Highway at Hansen Road, project
generated traffic will represent 1.2%, or less, of the peak hour traffic.
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Table 8    Analysis of Project’s Share of Total Intersection Approach Volumes (1)

Intersection Period Existing
2015

Background
2015 Background

Plus Project

Background Growth Project Traffic

Trips
Percent of

Total Traffic (2) Trips
Percent of

Total Traffic (3)

Puunene Av at
Dairy Rd

AM 3700 4090 4140 390 9.4% 50 1.2%
PM 4620 5655 5700 1035 18.2% 45 0.8%

Puunene Av at
Hookele St

AM 2230 2925 2975 695 23.4% 50 1.7%
PM 2500 3835 3895 1335 34.3% 60 1.5%

Puunene Av at
Hansen Rd

AM 2690 3255 3340 565 16.9% 85 2.5%
PM 3155 3980 4080 825 20.2% 100 2.5%

Hansen Rd at
Pulehu Rd

AM 1100 1305 1350 205 15.2% 45 3.3%
PM 915 1105 1145 190 16.6% 40 3.5%

Hana Hwy at
Hansen Rd

AM 3955 4635 4675 680 14.5% 40 0.9%
PM 3905 4580 4615 675 14.6% 35 0.8%

Notes:
(1) Volumes shown are total intersection approach volumes or projections.
(2) Percentage of total 2015 background plus project traffic.

Methodology for Level-of-Service Analysis

1. Synchro 6 was used to analyze the signalized intersections.  The Highway Capacity Software was
used to analyze the unsignalized intersections.  Both software packages are based on the Highway
Capacity Manual.  Neither Synchro nor the Highway Capacity Software results report a volume-to-
capacity ratio for unsignalized intersections or results for the overall unsignalized intersection.  

2. We have used the Institute of Transportation Engineers standard that a Level-of-Service D is the
minimum acceptable level-of-service and that the criteria is applicable to the overall intersection and
the major movements on the major roadways rather than each controlled lane group. Minor
movements, such a left turns and side street approaches may operate at Level-of-Service E for short
periods.   “Although this level is generally considered undesirable for a signalized intersection, Level-
of-Service E is sometimes tolerated for minor movements such as left turns when there are no
feasible mitigating measures or if it helps maintain the main through movements at acceptable levels-
of-service.”5  If project generated traffic causes the level-of-service to drop below Level-of-Service D,
then mitigation should be provided to improve the level-of-service to Level-of-Service D or better.
However, in many cases the intersection operates at Level-of-Service E or F without project
generated traffic.  If the change in the volume-to-capacity ratio and delay are insignificant, then no
mitigation is required.   If the changes are significant, then mitigation should be provided to improve
the volume-to-capacity ratio and delay to the level that they were before project generated traffic was
added.

3. As the Highway Capacity Manual defines level-of-service by delay, we have used the same
definitions.
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Volume-to-Capacity and Level-of-Service Impact Analysis

The Level-of-Service analysis was performed for 2015 background and 2015 background plus project
conditions to identify the impacts of the project and locations where mitigation measures should be
investigated.  The level-of-service analysis calculates the volume-to-capacity ratio and delay of each
controlled lane group.  The delay defines the level-of-service of the intersection and the controlled
movements.  The change in the volume-to-capacity ratio and delay quantifies the impact of the project.  As
previously noted in Chapter 2, Level-of-Service D is generally considered an acceptable level-of-service.

The 2015 level-of-service analysis incorporates the traffic projections resulting from the related projects
discussed previously and the anticipated roadway improvements associated with those projects.

The results of the Level-of-Service analysis is summarized in Tables 9 and 10.  

Puunene Avenue at Dairy Road

The intersection of Puunene Avenue at Dairy Road will operate at Level-of-Service D during the morning peak
hour and Level-of-Service F during the afternoon peak hour, both without and with project generated traffic.
Project generated traffic increases the volume-to-capacity ratio 0.01 during either the morning or afternoon
peak hour.  The average vehicle delay increases only 0.4 seconds per vehicle during the afternoon peak hour
and 1.8 seconds per vehicle during the afternoon peak hour as a result of project generated traffic.  As the
volume-to-capacity ratio and average vehicle delay are minimal, no mitigation is recommended.  It should be
noted that this intersection will be improved to mitigate the impacts of the Maui Business Park Phase II.
These improvements have not been considered in the level-of-service analysis for this project even though
a portion of the traffic generated by the business park was included in the traffic projections.  The
recommended improvements include additional through lanes and additional left turn lanes.

Puunene Avenue at Hookele Street

The intersection of Puunene Avenue at Hookele Street will operate at Level-of-Service B during the morning
peak hour without and with project generated traffic.  All movements will operate at Level-of-Service A or B.
During the afternoon peak hour, the level-of-service will change from Level-of-Service B without project
generated traffic to Level-of-Service C with project generated traffic.  All movements will operate at Level-of-
Service C, or better, with project generated traffic.

Puunene Avenue at Hansen Road

The intersection of Puunene Avenue at Hansen Road will operate at Level-of-Service B during the morning
peak hour without project generated traffic and Level-of-Service C with project generated traffic.  The left
turns from eastbound Puunene Avenue to northbound Hansen Road will operate at Level-of-Service D.
However, the volume-to-capacity ratio implies Level-of-Service C.  All the remaining movements will operate
at Level-of-Service C, or better, with project generated traffic.  The intersection will operate at Level-of-Service
C during the afternoon peak hour without and with project generated traffic.  All movements will operate at
Level-of-Service C, or better, except the westbound to northbound left turn which will operate at Level-of-
Service D without and with project generated traffic.



Traffic Impact Assessment Report for MEO Transportation Center

Phillip Rowell and Associates Page 33

Table 9 Levels-of-Service for 2015 Conditions - Signalized Intersections

Intersection, Approach and
Movement

AM Peak Hour PM Peak Hour
Without Project With Project Without Project With Project

V/C1 Delay 2 LOS 3 V/C Delay LOS V/C Delay LOS V/C Delay LOS
Dairy Rd at Puunene Av 1.02 39.6 D 1.04 40.5 D 1.33 95.9 F 1.35 98.8 F

Eastbound Left 0.60 42.1 D 0.60 42.1 D 0.72 55.2 E 0.72 55.2 E
Eastbound Thru 0.88 42.6 D 0.91 46.1 D 0.95 60.4 E 0.97 64.0 E

Eastbound Right 0.08 25.9 C 0.08 25.9 C 0.06 31.9 C 0.06 31.9 C
Westbound Left 0.98 65.2 E 0.99 68.0 E 1.67 348.1 F 1.70 361.8 F

Westbound Thru 0.41 17.9 B 0.41 17.9 B 0.76 31.1 C 0.77 31.6 C
Westbound Right 0.07 15.3 B 0.07 15.3 B 0.25 22.5 C 0.25 22.5 C
Northbound Left 0.89 78.1 E 0.89 78.1 E 0.79 68.6 E 0.79 68.6 E

Northbound Thru 0.89 41.0 D 0.89 41.0 D 1.04 82.3 F 1.04 82.3 F
Northbound Right 0.42 27.9 C 0.46 28.7 C 0.42 38.2 D 0.43 38.5 D
Southbound Left 0.92 78.8 E 0.92 78.8 E 1.13 148.2 F 1.13 148.2 F

Southbound Thru 0.73 34.2 C 0.73 34.2 C 0.76 47.8 D 0.76 47.8 D
Southbound Right 0.09 24.6 C 0.09 24.8 C 0.22 37.2 D 0.22 37.2 D

Hookele St at Puunene Av 0.64 11.7 B 0.66 11.9 B 0.94 19.8 B 0.96 20.8 C
Eastbound Thru 0.62 11.2 B 0.65 11.4 B 0.62 17.2 B 0.64 17.4 B

Westbound Thru 0.77 13.8 B 0.78 14.0 B 0.90 27.1 C 0.92 29.9 C
Westbound Right 0.30 9.0 A 0.30 9.0 A 0.39 15.1 B 0.42 15.3 B
Northbound Left 0.09 8.3 A 0.09 8.3 A 0.04 7.2 A 0.04 7.2 A

Northbound Thru & Right 0.25 9.4 A 0.25 9.5 A 0.29 9.0 A 0.29 9.0 A
Southbound Left 0.52 13.7 B 0.53 14.0 B 0.88 23.4 C 0.89 23.9 C

Southbound Right 0.23 9.4 A 0.23 9.4 A 0.57 12.8 B 0.57 12.8 B
Hansen Rd at Puunene
Av/Mokulele Avenue 0.81 19.6 B 0.85 20.5 C 0.95 20.3 C 0.99 21.3 C

Eastbound Left 0.67 32.3 C 0.79 40.5 D 0.81 46.3 D 0.86 53.1 D
Eastbound Thru 0.44 6.3 A 0.44 6.3 A 0.63 8.1 A 0.63 8.1 A

Westbound Thru 0.92 27.0 C 0.92 27.7 C 0.93 28.6 C 0.93 29.0 C
Westbound Right 0.16 11.8 B 0.17 12.1 B 0.32 12.8 B 0.33 13.0 B
Southbound Left 0.60 24.4 C 0.61 24.9 C 0.37 23.2 C 0.41 23.8 C

Southbound Right 0.18 19.8 B 0.19 20.2 C 0.52 27.8 C 0.65 32.0 C
NOTES:
(1) V/C denotes volume-to-capacity ratio.
(2) Delay in seconds per vehicle. 
(3) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.
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Table 10 Levels-of-Service for 2015 Conditions - Unsignalized Intersection

Intersection, Approach and Movement

AM Peak Hour PM Peak Hour
Without Project With Project Without Project With Project

Delay 1 LOS 2 Delay LOS Delay LOS Delay LOS
Hansen Road at Pulehu Road

Northbound Left, Thru & Right 8.5 A 8.5 A 7.9 A 7.9 A
Southbound Left, Thru & Right 8.0 A 8.0 A 8.6 A 8.7 A

Westbound Left 29.5 D 35.0 D 19.1 C 20.5 C
Westbound Thru & Right 21.0 C 21.9 C 15.0 B 15.4 C

Eastbound Left, Thru & Right 28.5 D 27.2 D 24.2 C 25.2 D
Hansen Road at Hana Highway

Westbound Left 37.7 E 46.9 E 259.6 F 283.7 F
Northbound Left 1294.0 F NC F NC F NC F

Northbound Right 19.1 C 19.4 C 976.9 F 1047.0 F
Hansen Road at MEO Main Driveway

Northbound Left 9.8 A 9.1 A
Eastbound Left 27.5 D 34.9 D

Eastbound Right 14.1 B 14.4 B
Hansen Road at Old Puunene Avenue

Southbound Left 8.3 A 9.0 A
Westbound Left 31.5 D 42.9 E

Westbound Right 11.1 B 13.3 B
Eastbound Right 14.4 B 14.1 B

NOTES:
(1) Delay in seconds per vehicle. 
(2) LOS denotes Level-of-Service calculated using the operations method described in Highway Capacity Manual.  Level-of-Service is based on delay.

Hansen Road at Pulehu Road

At the intersection of Hansen Road at Pulehu Road, all movements will operate a Level-of-Service D, or
better.  This is an improvement from existing conditions because a separate left turn lane was recommended
as mitigation as part of the Puunene Baseyard project.

Hana Highway at Hansen Road

During the morning peak hour, the westbound left turn and the northbound left turn will operate at Level-of-
Service F without and with project generated traffic.  The northbound left turns are negligible as it is estimated
that five, or less, vehicles will make this left turn during the morning peak hour.  The delay to the westbound
left turns from westbound Hana Highway to southbound Hansen Road will increase by 8.2 seconds per
vehicle, but the estimated 95th percentile queue will only increase by two vehicles.  This implies that the
impacts of project generated traffic on the westbound to southbound left turns will be negligible during the
morning peak hour.

During the afternoon peak hour, all controlled movements will operate at Level-of-Service F, without and with
project generated traffic.  The estimated volume of the northbound to westbound left turn is negligible.  The
delay to the westbound to southbound left turns will increase 24.1 seconds per vehicle but the 95th percentile
queue will increase only one vehicle length.

In conclusion, the levels-of-service will be below acceptable levels-of-service, but the changes in delay and
queue lengths will be negligible.  The approach volumes along Hansen Road to Hana Highway are relatively
low volumes.  The volumes are not large enough to satisfy the warrants for a traffic signal.
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Hansen Road at MEO Main Driveway

This is a new intersection.  Therefore, there are no level-of-service calculations for background conditions.

An assessment of the need for a separate left turn lane concluded that a separate left turn lane is not
warranted based on the projected traffic volumes.  However, because there will be a significant number of
buses and other large vehicles turning into the project, it was decided that a left turn lane should be provide
for vehicles turning from Hansen Road into the project because buses typically accelerate slowly and this
may have a negative impact on traffic safety. 

Eastbound left turns from the project will operate at Level-of-Service D during the morning and afternoon peak
hours.  All remaining movements will operate at Level-of-Service A or B.

Hansen Road at Old Puunene Avenue

Only right turns will be allowed from the project onto Hansen Road.  It should also be noted that no traffic was
counted turning into or out of the east leg of the intersection.  This leg of the intersection goes to and from
the sugar mill and there are other access and egress points.  It appears that traffic is using these other
approaches.  In order to calculate a level-of-service for movements into and out of this leg of the intersection,
a minimum number of five (5) vehicles per hour was assigned to the controlled movements.

All movements will operate at Level-of-Service D, or better, during the morning peak hour.  During the
afternoon peak hour, the westbound left turn will operate at Level-of-Service E.  All other movements will
operate at Level-of-Service A or B.

Mitigation

1. A separate left turn lane should be provided for vehicles turning left from northbound Hansen Road
into the project at the MEO Main Driveway.  Because a significant percentage of vehicles generated
by the project will be buses, it is recommended that the left turn storage lane be long enough to
accommodate a minimum of two buses, which would make the minimum length 90 feet.

2. At the intersection of Hansen Road at Old Puunene Avenue, the eastbound approach will be
modified to allow right turns of buses exiting the project. 



Appendix A

PRELIMINARY SITE PLAN

























































































































































 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 




