
 
 

 

 

   
   

 
  

   

          
 

          
      

  
 

 

  
 

 
  

 

  
    

  
    
  

 

 
  

  
 

H2R, LLC 
2005 Main Street 

Wailuku, Hawai‘i  96793 

February 13, 2020 

Land Use Commission 
State of Hawaii 
P. O. Box 2359 
Honolulu, Hawaii 96804-2359 

Dear Executive Officer Orodenker: 

Subject: Annual Report for Land Use Commission Docket No. A97-721 (Makena 
Resort), TMK (2)2-1-005:085 

H2R, LLC hereby submits this Annual Report for Docket No. A97-721 with respect to the 
27.825-acre subject parcel that it currently owns in Makena, Maui Hawaii. It is noted that the 
parcel was identified in Docket No. A97-721 by TMK (2)2-1-005:083, 084, and 085, but has 
since been consolidated into a single parcel (TMK (2)2-1-005:085). 

I. INTRODUCTION AND BACKGROUND 

As background, on February 19, 1998, the Land Use Commission of the State of Hawaii 
(the “Commission”) filed its “Findings of Fact, Conclusions of Law, and Decision and 
Order” (the “1998 D&O”), which reclassified 145.943 acres of land in Makena, Maui, 
Hawaii from the State Land Use Agricultural District into the State Land Use Urban 
District (hereinafter, the “LUC  Reclassified  Property”). 

This Annual Report covers one (1) of the LUC Reclassified Parcels, hereafter referred to 
as the H-2 Parcel, that is owned by H2R, LLC (TMK (2)2-1-005:085) and does not 
address any properties owned by others. It is noted that the ownership of the remainder 
(and majority) of the LUC Reclassified Parcels was recently transferred from ATC 
Makena Entities (“ATC Makena”) to AREG AC Makena Propco, LLC (doing business as 
“Makena Golf & Beach Club Owners”). 

It is noted that, on August 27 of 2012, the Commission filed an Order Granting with 
Modification Movant’s Motion for Sixth Amendment to the Findings of Fact, 
Conclusions of Law, and Decision and Order, Filed on February 19, 1998, and for 
Release of Certain Conditions (the “2012 Amendment”). In compliance with the 2012 
Amendment, the Commission released the LUC Reclassified Property from Conditions 4, 
15, and 21, and amended Conditions 12 and 22 (thereafter renumbered to 11 and 19). An 
Amended and Restated Declaration of Conditions was recorded on September 7, 2012, in 
the Bureau of Conveyances as Doc. A-46330782. 
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II. REPORT ON COMPLIANCE WITH LUC CONDITIONS 

Pursuant to Condition No. 17, the following Annual Report presents the conditions set 
forth in the 1998 D&O (as amended by the 2012 Amendment) and a status of compliance 
for each condition: 

Condition No. 1 

Petitioner shall provide affordable housing opportunities for low, low- moderate, and 
gap group income residents of the State of Hawai‘i in accordance with applicable laws, 
rules, and regulations of the County of Maui. The location and distribution of the 
affordable housing or other provisions for affordable housing shall be under such terms 
as may be mutually agreeable between Petitioner and the County of Maui. 

Response: H2R, LLC acknowledges that it is committed to meeting its 
workforce housing obligations for the H-2 Parcel, in full compliance with the 
applicable County’s Workforce Housing Policy (Chapter 2.96 of the Maui County 
Code). 

Condition No. 2 

Petitioner shall coordinate with the County of Maui Board of Water Supply to 
incorporate the proposed project into the County Water Use and Development Plan for 
the area. Prior to the granting of the first discretionary permit  for  the  single-family 
and multi-family  residential  development described in paragraph 20 of the Decision 
and Order or the hotel described in paragraph 21 of the Decision and Order and by or 
before one year from the issuance date of this Decision and Order, Petitioner shall 
furnish the Commission with a letter from the County of Maui Board of Water Supply 
confirming that (a) the potable water allocation that will be credited to Petitioner will be 
available to and sufficient for the proposed project as it is described in the Petition, (b) 
the availability of potable water will not be an obstacle or impediment to the development 
of the proposed project as described in the Petition and (c) the proposed project as it is 
described in the Petition has been incorporated into the County Water Use and 
Development Plan for the area and that this plan will prevent the continued over 
pumping of the sustainable yield of the lao aquifer. 

Response: H2R, LLC understands that this condition has been complied with.  
According to the Twenty-First Annual Report submitted by Makena Golf & 
Beach Club Owners in 2019, this condition was complied with as set forth in a 
letter from David Craddick, Director of the Department of Water Supply, County 
of Maui, dated February 18, 1999, which was included in its Second Annual 
Report. 
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Additional letters regarding compliance with this condition, dated October 1, 
2003, from Petitioner to the Department of Water Supply, and the response from 
George Tengan, Director of Water Supply, dated October 7, 2003, were attached 
to Makena Golf & Beach Club Owner’s Sixth Annual Report. 

In regards to the H-2 Parcel, H2R, LLC has obtained and installed a water meter 
from the Department of Water Supply to serve its parcel. 

Condition No. 3 

Petitioner shall participate in the funding and construction of adequate water source, 
storage, and transmission facilities and improvements to accommodate the proposed 
project in accordance with the applicable laws, rules and regulations of the County of 
Maui, and consistent with the County of Maui water use and development plan. 

Response: H2R, LLC understands this condition has been satisfied.  In 1976, 
the Petitioner participated in the Central Maui Source Development Joint Venture 
and also the Central Maui Transmission Joint Venture, which developed water 
sources in Waiehu, Maui and a transmission line from the newly developed water 
sources down to the Wailea and Makena regions.  Further, in 1985, Makena 
Resort constructed a 1.5 million gallon water storage tank at the Makena Resort. 
As mentioned above, H2R, LLC has obtained and installed a water meter from the 
Department of Water Supply to serve the H-2 Parcel. 

Condition No. 4 

Petitioner shall contribute to the development, funding, and/or construction of school 
facilities, on a pro rata basis for the residential developments in the proposed project, as 
determined by and to the satisfaction of the State Department of Education (“DOE”). 
Terms of the contribution shall be agreed upon by Petitioner and DOE prior to Petitioner 
acquiring county rezoning or prior to Petitioner applying for building permits if county 
zoning is not required. 

Response: H2R, LLC executed an amendment to the Education Contribution 
Agreement for Makena Resort reflecting that the H-2 Parcel will participate in the 
Department of Education facilities contribution program currently set at $5,560 
per unit. See Exhibit “A”. 

Condition No. 5 

Petitioner shall participate in the pro rata funding and construction of adequate civil 
defense measures as determined by the State of Hawai‘i and County of Maui civil defense 
agencies. 
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Response: H2R, LLC understands that this condition has been complied with. 
As discussed in the Twenty-First Annual Report submitted by Makena Golf & 
Beach Club Owners, Makena Golf & Beach Club Owners and Hawaii Emergency 
Management Agency (HiEMA) agreed to two (2) locations for emergency sirens, 
one at the Makena Wastewater Treatment Plant (WWTP) and the other near 
Makena Big Beach (Oneloa) (sirens 157 and 158, respectively). Makena Golf & 
Beach Club Owners executed Rights of Entry/License Agreements with HiEMA 
in 2012, however, DOD informed Makena Golf & Beach Club Owners that they 
decided to change the location of one of the sirens from Makena Big Beach 
(Oneloa) to Makena State Park.  In 2017, DOD completed installation of both 
sirens at the Makena WWTP and the Makena State Park. 

Condition No. 6 

Should any human burials or any historic sites such as artifacts, charcoal deposits, stone 
platforms, pavings, or walls be found, Petitioner shall stop work in the immediate vicinity 
and contact SHPD. The significance of these finds shall then be determined and approved 
by SHPD, and an acceptable mitigation plan shall be approved by SHPD. SHPD must 
verify that the fieldwork portion of the mitigation plan has been successfully executed 
prior to work proceeding in the immediate vicinity of the find. Burials must be treated 
under specific provisions of Chapter 6E, Hawai‘i Revised Statutes. 

Response: H2R, LLC acknowledges that the H-2 Parcel is subject to the 
provisions of this condition and will comply. 

Condition No. 7 

Petitioner shall follow the State DLNR recommendations for Petition Areas 1, 2 and 3, 
for archaeological data recovery and preservation. An archaeological data recovery 
plan (scope of work) must be approved by SHPD. That plan then must be successfully 
executed (to be verified in writing by the SHPD), prior to any grading, clearing, 
grubbing or other land alteration in these areas. In Petition Area 1, three significant 
historic sites (1969, 2563, 2569) are committed to preservation. A preservation plan must 
be approved by SHPD. This plan, or minimally its interim protection plan phase, must be 
successfully executed (to be verified in writing by the SHPD), prior to any grading, 
clearing, grubbing or other land alteration in these areas. 

Response: The H-2 Parcel is located in Petition Area 5, and as such, is not 
subject to the provisions of this condition. It is noted that an Archaeological 
Preservation Plan (APP) and three (3) Archaeological Monitoring Plans (AMPs) 
for the H-2 Parcel were prepared in compliance with the requirements of Chapter 
6E, HRS, consistent with the findings of Archaeological Inventory Surveys (AIS) 
for the H-2 Parcel which were accepted by the State Historic Preservation 
Division (SHPD) in July 2008. Both APP and AMPs were accepted by the SHPD, 
the acceptance letters for which are included herein as Exhibit “B”. 
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Condition No. 8 

Petitioner shall implement efficient soil erosion and dust control measures during and 
after the development process to the satisfaction of the State Department of Health and 
County of Maui. 

Response: H2R, LLC acknowledges that the H-2 Parcel is subject to 
provisions of this condition and will comply at the appropriate time prior to 
development of the H-2 Parcel. 

Condition No. 9 

Petitioner shall initiate and fund a nearshore water quality monitoring program. The 
monitoring program shall be approved by the State Department of Health in consultation 
with the U.S. Fish and Wildlife Service, the National Marine Fisheries Services, and the 
State Division of Aquatic Resources, DLNR. Petitioner shall coordinate this consultation 
process with the concurrence of the State Department of Health. Mitigation measures 
shall be implemented by Petitioner if the results of the monitoring program warrant them. 
Mitigation measures shall be approved by the State Department of Health in consultation 
with the above mentioned agencies. 

Response: Makena Golf & Beach Club Owners, as the owner of Makena 
Resort (and majority of the LUC Reclassified Property), conducts and funds the 
nearshore water quality monitoring program required by this condition. The most 
recent monitoring reports are submitted each year as part of Makena Golf & 
Beach Club Owners’ Annual Report. These reports are also transmitted to the 
State Department of Health (DOH). 

Condition No. 10 

Petitioner shall submit a Traffic Impact Analysis Report (TIAR) for review and approval 
by the State Department of Transportation and the County of Maui. 

Response: H2R, LLC understands that this condition has been complied with. 
As set forth in the Twenty-First Annual Report submitted by Makena Golf & 
Beach Club Owners, a Traffic Impact Analysis Report (TIAR) was prepared and 
submitted for review by the State Department of Transportation (DOT) and the 
County of Maui as part of the Change in Zoning application. Following certain 
comments by DOT, revisions were made to the TIAR and resubmitted to DOT. 
The letter from DOT which confirms and accepts the TIAR was included in 
Makena Golf & Beach Club Owner’s Third Annual Report. 

Furthermore, Makena Golf & Beach Club Owners also prepared and submitted a 
Makena Resort Master Traffic Study, dated June 6, 2003 (Revised September 14, 
2003), which was submitted to the DOT and County of Maui, and approved by 
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the County on September 26, 2003. The Makena Resort Master Traffic Study 
was included in Makena Golf & Beach Club Owners Sixth Annual Report. 

In regards to the H-2 Parcel, a TIAR (assessing traffic impacts related to the 
proposed project on the H-2 Parcel) was prepared in October 2019 and has been 
submitted to DOT and the County of Maui for review and approval. See Exhibit 
“C”. 

Condition No. 11 

(as amended) Petitioner shall participate in the pro rata funding and construction of 
local and regional transportation improvements and programs including dedication of 
rights-of-way as determined by the State Department of Transportation (“DOT”) and the 
County of Maui. Agreement between Petitioner and DOT as to the level of funding and 
participation shall be obtained within fourteen (14) years from June 1, 2000. 

Response: H2R, LLC acknowledges that the H-2 Parcel is subject to 
provisions of this condition and will comply. H2R, LLC is currently coordinating 
with DOT regarding compliance with this condition. H2R, LLC has prepared and 
recently submitted to DOT a Memorandum of Agreement regarding their pro rata 
funding of local and regional transportation improvements. 

Condition No. 12 

Petitioner shall fund the design and construction of drainage improvements required as a 
result of the development of the Property to the satisfaction of the appropriate State of 
Hawai‘i and County of Maui agencies. 

Response: H2R, LLC acknowledges that the H-2 Parcel is subject to 
provisions of this condition and will comply. 

Condition No. 13 

The Petition Areas will be developed in accordance with the Kihei-Makena Community 
Plan. 

Response: H2R, LLC acknowledges that it will develop the H-2 Parcel in 
accordance with the Kihei-Makena Community Plan. 

Condition No. 14 

Petitioner shall fund, design and construct all necessary traffic improvements 
necessitated by development of the Petition Areas as required by the State Department of 
Transportation and the County of Maui Department of Public Works and Waste 
Management. 
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Response: H2R, LLC acknowledges that the H-2 Parcel is subject to the 
provisions of this condition and will comply. 

Condition No. 15 

Petitioner shall develop the Property in substantial compliance with the representations 
made to the Commission. Failure to so develop the Property may result in a reversion of 
the Property to its former classification, a change to a more appropriate classification, 
or other reasonable remedy as determined by the Commission. 

Response: H2R, LLC acknowledges that the H-2 Parcel is subject to the 
provisions of this condition and will comply. 

Condition No. 16 

Petitioner shall give notice to the Commission of any intent to sell, lease, assign, place in 
trust, or otherwise voluntarily alter the ownership interests in the Property, prior to 
development of the Property. 

Response: H2R, LLC acknowledges that it is subject to the provisions of this 
condition and will comply. 

Condition No. 17 

Petitioner shall timely provide without any prior notice, annual reports to the 
Commission, the Office of Planning, and the County of Maui Planning Department in 
connection with the status of the subject project and Petitioner's progress in complying 
with the conditions imposed herein.  The annual report shall be submitted in a form 
prescribed by the Executive Officer of the Commission. 

Response: In compliance with Condition No. 17, this Annual Report is being 
submitted by H2R, LLC for the H-2 Parcel. 

Condition No. 18 

The commission may fully or partially release or amend the conditions provided herein 
as to all or any portion of the petition area upon timely motion and upon the provision of 
adequate assurance of satisfaction of these conditions by Petitioner. 

Response: H2R, LLC acknowledges the provisions of this condition. 
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Condition No. 19 

(as amended) Petitioner shall record the conditions imposed herein by the Commission 
and every amendment thereto with the Bureau ofConveyances pursuant to Section 15-15-
92, Hawai 'i Administrative Rules. 

Response: All conditions and amendments have been recorded as required by 
this condition. 

If you have any questions or require any further information, please contact me at (808) 270-
5936 or leilanip@pacificrimland.com. 

Sincerely, 

~t~Pwmano 
H2R,LLC 

Encl. 
cc: Mary Alice Evans, State ofHawaii, Office ofPlanning (w/enclosures) 

Ann Cua, County ofMaui, Department ofPlanning (w/enclosures) 
Yukino Uchiyama, Munekiyo Hiraga (w/enclosures) 
K:\DATAIH2R LLC\Makena H-2 DBA.CIZ Compliance\ApplicationslSLUC Compliance\2020.doc 

mailto:leilanip@pacificrimland.com
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TRAFFIC IMPACCT ANALYYSIS REPPORT 

MAKENA H-2 PARCELL PROJECCT 

Makena, Maui, Hawaii 

1. INNTRODUCTION 

This repport documeents the finndings of aa traffic stuudy conductted by Ausstin, Tsutsumi & 
Associatees, Inc. (ATTA) to evaluuate the pootential traffic impacts rresulting froom the propposed 
Makena H-2 Parcel PProject (hereeinafter referrred to as the “Project”).. 

1.1 LLocation 

The Projeect is locateed on a curreently vacant parcel of lannd bound byy Makena Allanui Road tto the 
east and south, and Makena Keooneoio Roadd to the westt. Figure 1.1 shows the Project locaation. 

1.2 PProject Desscription 

The Project proposees to develop a 53-unit CPR resideential develoopment with a 57-stall bbeach 
parking lot. It should be noted that an exxisting 50-sttall beach pparking lot wwill be replaaced, 
resulting in a beach parking stalll count increease of 7 staalls.  The Prooject’s resideential compoonent 
will have one accesss via Makenaa Keoneoio Road near tthe northweest corner of the parcel, while 
the beacch parking loot will be servviced by a sseparate drivveway. Figure 1.2 showws the Projecct site 
plan. 







 

 

 

 

 

 

 

  

 

 

 
 

 

 

 

 

 

 

 
 
 

   

 

 

2. MMETHODOOLOGY 

2.1 SStudy Methhodology 

This studdy will address the followwing: 

 AAssess existting traffic ooperating coonditions at key interseections during the weeekday 
mmorning (AM) and afternooon (PM) peeak hours of traffic withinn the study aarea. 

 TTraffic projecctions for Basse Year 20228 (without thhe Project) iincluding traaffic generateed by 
other known developmennts in the viccinity of the Project in adddition to ann ambient grrowth 
raate. These oother known developmennts are projeects that aree currently unnder construuction 
or known neew/future deevelopments that are aanticipated too affect trafffic demandd and 
operations wiithin the studdy area. 

 TTrip generatioon and trafficc assignmennt characteriistics for the proposed PProject. 

 TTraffic projecctions for Fuuture Year 22028 (with tthe Project)), which inclludes Base Year 
trraffic volumees in additionn to traffic voolumes geneerated by thee Project. 

 RRecommendaations for BBase Year aand Future Year roadwway improvements or other 
mmitigative meeasures, ass appropriate, to reduuce or elimminate the aadverse impacts 
reesulting fromm traffic geneerated by known developpments in thhe region or the Project. 

2.2 Inntersectionn Analysis 

Level of Service (LOOS) is a qualitative meassure used too describe thhe conditionss of traffic floow at 
intersections, with vaalues ranging from free--flow conditioons at LOS A to congessted conditioons at 
LOS F. The Highwway Capacityy Manual (HHCM), 6th  Eddition, includes methodds for calculating 
volume to capacity ratios, delayss, and correesponding Leevels of Serrvice that weere utilized inn this 
study. LOOS definitionns for signallized and unsignalized inntersectionss are provideed in Appenddix B. 

Analysess for the studdy intersectioons were peerformed usiing the traffic analysis software Synnchro, 
which is able to preepare reportss based on the methoddologies desscribed in thhe HCM. TThese 
reports ccontain contrrol delay ressults as baseed on intersection lane geometry, ssignal timingg, and 
hourly traaffic volumes. Based onn the vehicuular delay at each interssection, a LOOS is assignned to 
each appproach and intersectionn movementt as a qualittative measure of perfoormance.  TThese 
results, aas confirmedd or refined by field obsservations, cconstitute thhe technical analysis thaat will 
form the basis of the recommenddations outlined in this reeport. 
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3. EXISTING CONDITIONS 

3.1 Roadway System 

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

Piilani Highway – is an undivided, north-south State highway that extends from Mokulele 
Highway at its intersection with North Kihei Road and continues for approximately seven (7) 
miles to the south where it terminates at Wailea Ike Drive. In the vicinity of the study area, Piilani 
Highway is a two-lane principal arterial providing access to Kihei and Wailea. Piilani Highway 
widens to four (4) lanes north of Kilohana Drive and provides right- and left-turn 
deceleration/storage lanes at most major intersections along the highway. Within the study area, 
the posted speed limit is generally 40 mph and decreases to 20 mph in the southbound direction 
near its terminus at Wailea Ike Drive. 

Okolani Drive – is a divided, east-west, four-lane collector roadway from South Kihei Road to 
Wailea Alanui Drive and narrows to an undivided, east-west, two-lane collector roadway from 
Wailea Alanui Drive to Piilani Highway. Okolani Drive provides access to numerous residential 
subdivisions adjacent to the roadway. The posted speed limit is 30 mph. 

Wailea Alanui Drive – is a divided, north-south, two-way, four-lane collector roadway with a 
posted speed limit of 30 miles per hour (mph). This roadway begins to the north at its 
intersection with Kilohana Drive and terminates at its intersection with Kaukahi Street, 
continuing as Makena Alanui Road. 

Wailea Ike Drive – is a divided, east-west, two-way, four-lane collector roadway that connects 
Piilani Highway with Wailea Alanui Drive. Wailea Ike Drive provides access to resort, residential 
and commercial areas. The posted speed limit is 30 mph. 

Kilohana Drive – is an undivided, east-west, two-way, two-lane roadway that begins to the east 
at its intersection with Piilani Highway and Mapu Drive and continues westward until its 
intersection with South Kihei Road. Kilohana Drive provides access to numerous resorts and 
residences including Wailea Palms. The posted speed limit is 25 mph.  

Mapu Drive – is an undivided, two-way, two-lane roadway that provides access to several 
condos and vacation rental units from Piilani Highway. It begins to the west at its intersection 
with Piilani Highway and Kilohana Drive and continues eastward and then curves southward 
until it ends to the south in a cul-de-sac south of Kupulau Drive. The posted speed limit is 20 
mph. 

Kaukahi Street – is an undivided, east-west, two-way, two-lane roadway that provides access to 
residences and businesses including The Fairmont, Wailea Golf Club, Hotel Wailea, Polo Beach 
Club, Wailea Golf Vistas. 

Makena Alanui Road – is an undivided north-south, two-way, two-lane roadway that provides 
regional access to all of Makena. It begins to the north at a T-intersection with Makena Road 
and Wailea Alanui Drive and terminates to the south near the Project site at its intersection with 
Makena Road and Makena Keoneoio Road. 

Makena Keoneoio Road – is an undivided north-south, two-way, two-lane local roadway that 
provides public access to the Maluaka Beach. It begins to the south at a T-intersection with 
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Makena Alanui Road and Makena Road and continues approximately 1,000 feet northward 
where it forms a loop. 

3.2 Existing Traffic Volumes 

Based on the proximity to the proposed Project site, the following intersections were studied in 
the existing conditions scenario. The weekday hourly turning movement data was collected on 
Tuesday May 1, 2018, with the exception of Piilani Highway and Kilohana Drive, which was 
collected on April 4, 2018: 

 Piilani Highway and Kilohana Drive 

 Piilani Highway and Okolani Drive 

 Wailea Alanui Drive and Wailea Ike Drive 

 Wailea Alanui Drive and Kaukahi Street 

 Makena Alanui Road and Makena Keoneoio Road 

 Makena Keoneoio Road and Beach Parking Lot 
Based on traffic count data, the weekday morning peak hour was determined to occur between 
7:45 AM and 8:45 AM and the afternoon peak hour was determined to occur between 3:30 PM 
and 4:30 PM. 

3.3 Existing Traffic Conditions Observations and Analysis 

In the study area, Piilani Highway acts as the main thoroughfare between Kihei and Wailea, and 
Wailea Alanui Drive acts as the main thoroughfare between Wailea and Makena.  Traffic along 
Makena Alanui Road was relatively low with no major traffic impacts.  It should be noted, that 
construction-related vehicles are generated at the Makena Alanui Road/Makena Keoneoio Road 
intersection for existing construction of the Makena H1 development at the time of the traffic 
count. These construction vehicles were removed based on observations during the AM and 
PM peak hours of traffic. 

Wailea Alanui Drive/Wailea Ike Drive – This signalized study intersection was observed to 
operate smoothly during the AM and PM peak hours of traffic with all movements operating at 
LOS D or better with no significant delay or queuing under normal operating conditions. All 
movements typically cleared within one signal cycle. 

Wailea Alanui Drive/Kaukahi Street – This unsignalized study intersection was observed to 
operate smoothly during the AM and PM peak hours of traffic with all movements operating at 
LOS C or better with no significant delay or queuing under normal operating conditions. Based 
on the Manual on Uniform Traffic Control Devices (MUTCD), Federal Highway Administration, 
dated 2009, Four-Hour Vehicular Volume traffic signal warrant, a traffic signal is currently not 
warranted. Signal warrant figures are shown in Appendix D.  

Piilani Highway/Okolani Drive/Mikioi Place – This unsignalized study intersection primarily 
serves north-south vehicle traffic along Piilani Highway and provides channelized right-turns for 
all approaches along with dedicated left-turn lanes for northbound and southbound approaches. 
During the AM peak hour of traffic, all approaches were observed to operate relatively smoothly 
with minor movements experiencing moderate delay with traffic analysis indicating that the 
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northbound and southbound left-turn movements operate at LOS A and the eastbound and 
westbound left-turn/through movements operating at LOS E. 

During the PM peak hour of traffic, higher volumes along Piilani Highway result in longer delays 
to the minor street movements. Traffic analysis indicates that the northbound and southbound 
left-turn movements operate at LOS A/B and the westbound approach operates at LOS F and 
the eastbound approach operates at LOS F and overcapacity conditions.  However, based on 
observations, eastbound left-turn queues did not exceed vehicle queues of 5 vehicles. A traffic 
signal is currently planned to be implemented at the Piilani Highway/Okolani Drive intersection 
as part of the mitigation for the Kai Malu Wailea residential development. 

Piilani Highway/Kilohana Drive/Mapu Place – This signalized intersection primarily serves north-
south vehicle traffic along Piilani Highway and provides protected access for the minor street 
movements. Piilani Highway is generally a four-lane roadway about 700 feet to the north of this 
intersection, and reduces to a two-lane highway south of this intersection. One of the two 
southbound through lanes terminates to an exclusive southbound right-turn lane onto Kilohana 
Drive. 

During the AM peak hour of traffic, southbound volumes were observed to traverse the 
intersection smoothly. Traffic analysis indicates the intersection operates at overall LOS B with 
all movements operating at LOS D or better. 

During the PM peak hour of traffic, traffic operated relatively smoothly however, northbound 
volumes were observed to queue for about a 30-35 minute period extending as far south to 
Okolani Drive. By 4:50 PM, vehicle queues were observed to clear without congestion. Traffic 
analysis indicates the intersection operates at overall LOS C. All other movements operate at 
LOS E or better. 

Figure 3.1 illustrates the existing lane configurations, volumes and LOS. See Table 3.1 for a 
summary of the existing conditions analysis. 
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Table 3.1: Existing 2018 Level of Service Summary 

Intersection 

Existing Conditions 

AM PM 
HCM 
Delay 

v/c 
Ratio LOS HCM 

Delay 
v/c 

Ratio LOS 

1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 
NB LT 7.4 0.00 A 7.4 0.00 

EB LT/RT 9.3 0.01 A 10.1 0.02 
A 
B 

Overall 0.4 - - 0.6 - -
2: Beach Parking Lot & Makena Keoneoio Road 

WB LT/TH 8.7 0.00 A 8.6 0.00 
SB LT 7.3 0.00 A 7.2 0.00 

A 
A 

Overall 1.7 - - 0.7 - -
3: Wailea Alanui Drive & Kaukahi Street 

NB LT 
EB LT/TH/RT 

WB LT/TH 
SB LT 

7.7 
12.6 
13.8 
7.4 

0.00 
0.06 
0.23 
0.03 

A 
B 
B 
A 

7.5 
20.2 
16.2 
8.1 

0.01 
0.40 
0.15 
0.03 

A 
C 
C 
A 

Overall 3.9 - - 4.9 - -
4: Wailea Alanui Drive & Wailea Ike Driv

NB TH 
NB RT 
WB LT 
WB RT 
SB LT 
SB TH 

e** 
19.3 
18.5 
14.6 
9.3 

23.9 
10.5 

0.27 
0.11 
0.66 
0.09 
0.47 
0.18 

B 
B 
B 
A 
C 
B 

21.3 
20.2 
27.2 
19.0 
28.6 
6.7 

0.59 
0.35 
0.71 
0.15 
0.61 
0.12 

C 
C 
C 
B 
C 
A 

Overall 14.9 0.53 B 21.3 0.64 C 
5: Piilani Highway/Piilani Hwy & Okolan

NB LT 
EB LT/TH 
WB LT/TH 

SB LT 

i Drive/
9.8 

45.6 
39.9 
8.1 

Mikioi Place
0.01 
0.35 
0.23 
0.05 

A 
E 
E 
A 

9.5 
364.2 
136.9 
10.6 

0.03 
1.29 
0.55 
0.12 

A 
F* 
F 
B 

Overall 2.9 - - 14.5 - -
6: Piilani Hwy & Kilohana Drive/Mapu D

NB LT 
NB TH/RT 

EB LT 
EB TH/RT 
WB LT/TH 

WB RT 
SB LT 
SB TH 
SB RT 

rive 
41.3 
9.8 

22.9 
18.9 
19.1 
19.2 
33.1 
12.1 
6.0 

0.43 
0.49 
0.46 
0.05 
0.09 
0.11 
0.74 
0.84 
0.11 

D 
A 
C 
B 
B 
B 
C 
B 
A 

56.1 
21.1 
37.6 
29.4 
29.4 
29.4 
47.9 
11.3 
6.9 

0.47 
0.90 
0.66 
0.07 
0.07 
0.06 
0.78 
0.66 
0.12 

E 
C 
D 
C 
C 
C 
D 
B 
A 

Overall 13.7 - B 20.5 - C 

* v/c ratio > 1.0 denotes overcapacity conditions 
** Intersection analyzed using HCM 2000 methodology due to HCM 6th Edition methodology currently 
not supporting signalized intersections with hold phases (in this case, a hold phase occurs on the 
southbound through movement when the pedestrian phase on the northbound approach is actuated 
with the southbound left-turn movement). 



 

 

 

 

 
 
 
 

 

  

  

 

 

 

 

 
 

4. BASE YEAR 2028 TRAFFIC CONDITIONS 

The Base Year 2028 was selected to reflect the completion year of the Project. The Base Year 
2028 scenario represents the traffic conditions within the study area without the Project. Base 
Year traffic projections were formulated by applying a defacto growth rate to the existing 2018 
traffic count volumes and adding trips generated by known developments in the vicinity of the 
Project. 

4.1 Defacto Growth Rate 

Projections for Base Year 2028 traffic were generally based on State of Hawaii Department of 
Transportation (HDOT) historic traffic counts, HDOT’s Maui Regional Travel Demand Model 
(MRTDM) growth for forecast years between 2007, 2020 and 2035, TIARs completed for other 
projects in the study area and nearby developments in the vicinity of the Project. An annual 
growth rate of 0.6% was applied along the mainline of the major roadways in the area. 

4.2 Traffic Forecasts for Known Developments 

4.2.1 Background Projects 

By Year 2028, traffic in the Project area is expected to experience growth due to several 
developments in the Wailea and Makena regions. Trip rates for many of the single-family and 
multi-family resort residential land uses were obtained from the Resort Residential Trip 
Generation Rate Development, prepared by Parsons Brinkerhoff (PB) in October 2006. See 
Appendix D for the PB single-family and multi-family resort residential trip rates. 

Table 4.1 includes the proposed land use(s) and AM and PM peak hour forecast trip generation 
for each of the known developments within the study area. Figure 4.1 and 4.2 illustrates the 
location of each development. 

Kihei Developments 

 South Maui Community Park Phase1-B, 1-C, 2 and 3 – Proposed along the future Liloa 
Drive Extension (with Phase 3 along East Welakahao Road) and will include 
construction of a gymnasium, two (2) soccer fields, two (2) baseball/softball fields, six (6) 
multi-use courts, and a pavilion. A playground, soccer field and softball field are currently 
constructed as part of the Phase 1 completion of South Maui Community Park.  

 Krausz Downtown Kihei – Proposed to construct approximately 249,450 SF of retail 
space, 18,500 SF of office space, and a 150-room specialty hotel along Piikea Avenue, 
west of Liloa Drive. Assumed buildout timeline: 50% in 2028. 

 Kenolio Apartments – Proposed to construct approximately 186 apartments with access 
via Liloa Drive. 

 Kaiwahine Village – Proposed to construct approximately 120 multi-family dwelling units 
with access via Kaiwahine Street  

 Kihei Residential (Kamalani) – Proposed to construct approximately 631 single-family & 
multi-family dwelling units and a 3,000 SF recreational center with access via Kaiwahine 
Street. 
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 Kihei High School – Proposed along the mauka side of Piilani Highway with access via 
an extension of Kulanihakoi Street and anticipated to serve approximately 800 students. 

 Maui Bay Villas (formerly Maui Lu) - Proposed to construct approximately 388 timeshare 
dwelling units and 12 beach parking stalls with access via Kaonoulu Street. 

 Welakahao Village Residential – Proposed to construct approximately 172 single-family 
dwelling units with access via East Welakahao Road. 

 Alahele Subdivision – Proposed to construct approximately 48 single family dwelling 
units and up to 48 ohana units with access via Auhana Road.  

 Kalama Kai – Proposed to construct approximately 40 affordable multi-family residential 
units with access via Kanani Road. 

Wailea Developments 

 Kahoolawe Island Reserve Commission (KIRC) Education & Operations Center – 
Proposed 23,950 square feet building that will provide educational, administrative 
exhibition, and office functions. 

 Kilohana Makai – Proposed to construct approximately 28 affordable single-family 
residential units with access via Wela Street.  

 Makalii at Wailea (MF-15) – This project proposes to develop 68 multi-family residential 
units. The project is located on the northeast corner of the Wailea Alanui Drive/Kaukahi 
Street intersection. 

 Wailea Village Center Expansion – This project proposes to expand the existing Wailea 
Village Center by developing an additional 22,000 square-feet of shopping center use. 
The project is located to the south of Wailea Ike Drive between Wailea Alanui Drive and 
Wailea Ike Place. 

 Parcel MF-7 – Proposed to construct approximately 75 resort multi-family residential 
units with access via Okolani Drive. 

 Parcel SF-S – Proposed to construct approximately 57 single-family residential units with 
access via Kapili Street. 

 Keala O Wailea (MF-11) – This project proposes to develop 70 multi-family units as part 
of the Wailea Resort. The project is located next to the Wailea Gateway Center on the 
northwest corner of the Piilani Highway/Wailea Ike Drive intersection. 

 Parcel B-1 – This project proposes to develop an approximate 97,600 SF square-foot 
shopping center. The project is located on the southeast corner of the Wailea Ike 
Drive/Kalai Waa intersection. 

 The Ridge at Wailea (MF-19) – This project proposes to develop nine (9) single-family 
residential units as part of the Wailea Resort. The project is located east of Kalai Waa 
Street and north of Hotel Wailea. 

 Hotel Ike Project (MF-10) – This project proposes to construct a 110-room hotel at the 
northeast corner of the Wailea Ike Drive and Wailea Ike Place (North) intersection. 
Primary access to the site will occur at the Wailea Ike Drive/Wailea Ike Place (North) 
intersection with the Project access located along Wailea Ike Place (North). The project 
will also share an internal easement with the adjacent Marriott Residence Inn Hotel to 
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the east, and secondary access may occur at the Wailea Ike Drive/Wailea Ekolu Place 
intersection 

 Honua’ula - This is a master planned residential and commercial community being 
proposed mauka of Piilani Highway at the southern terminus adjacent to the Piilani 
Highway/Wailea Ike Drive intersection.  It’s unknown when development will occur, but 
for purposes of this study, the initial 250 affordable single family residential units are 
assumed to be built by Year 2028. 

 Grand Wailea Expansion – The existing Grand Wailea Hotel is proposing to increase the 
room count by an additional 224 rooms. 

 SF-7a, MF-12 & MF-13 – Proposed multi-family residential subdivision adjacent to 
Okolani Drive. 

 Parcel B2 –10,000 SF shopping center along Kalai Waa Street. 

 MF-10 (BMX Commercial) – Proposed 30,000 SF (BMX Commercial Development) 
adjacent to Wailea Ike Drive. 

 MF 16 – Proposed multi-family residential subdivision on Kalai Waa Street. 

Makena Developments 

 Makena Parcel H-1 Ocean Villas Maluaka Development – This project proposes to 
develop 13 single-family residential units and six (6) multi-family condominium units. 
Parcel H-1 is located south of the former Makena Beach & Golf Resort and is bordered 
by the Makena Golf Course to the south and west and by Makena Keoneoio Road to the 
east. 

 Makena Resort H-M Development – This project proposes to convert the former 310-
room hotel at the Makena Beach & Golf Resort into 65 multi-family resort residential 
units, including a beach club for residents only. 

 Makena M-5/M-6/S-7/B-2 – This project will consist of 46 resort single-family and 
residential units, 88 resort multi-family residential units, 10 Transient Vacation Rental 
(TVR) units, 14 residential condominium units, and approximately 27,300 square feet 
(SF) of retail space. The project also proposes to provide two new vehicular accesses; 
one (1) access along Honoiki Street and one (1) access along Makena Alanui Road. 

13 



 

 
 

 

Table 4.1: Background Projects Trip Generation 

Background Development Land Uses 
AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 
Kihei Developments 

South Maui Community Park Phase 1-
B, 1-C, 2 and 3 Obtained from Project's TIAR 57 42 99 80 45 125 

Krausz Downtown Kihei 3 Obtained from Project's TIAR 230 133 363 393 416 809 

Kenolio Apartments Obtained from Project's TIAR 30 73 103 77 50 127 

Kaiwahine Village 120 Multi Family Residential 
(ITE 230) 19 47 66 49 31 80 

Kihei Residential (Kamalani) Obtained from Project's TIAR (w/ 
adjustments) 93 290 383 311 178 489 

Kihei High School Obtained from Project's TIAR 277 130 407 58 65 123 

Maui Bay Villas (formerly Maui Lu) Obtained from Project's TIAR 110 60 170 210 136 346 

Welakahao Village Residential Obtained from Project's TIAR 33 95 128 109 63 172 

Alahele Subdivision 48 Single-Family Residential 
(ITE 210) 11 33 44 35 20 55 

Kalama Kai 40 Multi Family Residential 
(ITE 220) 5  15  20  16  10  26  

Total Kihei Developments 865 918 1,783 1,338 1,014 2,352 

Wailea Developments 
KIRC Education and Operations 

Center Office Building 52 6 58 10 55 65 

Kilohana Makai Obtained from Project's TIAR 6 19 25 19 11 30 

Makalii at Wailea (MF-15) Resort MF Residential 6 9 15 11 12 23 
Wailea Village Center Expansion Shopping Center 7 5 12 60 66 126 

Keala O Wailea (MF-11) 

Wailea Resort TIAR Phase I 

6 25 31 24 13 37 
Wailea Parcel B-1 153 111 264 279 300 579 

The Ridge at Wailea (MF-19) 2 2 4 2 2 4 
Hotel Ike (MF-10) 25 10 35 20 26 46 

SF-7a, MF-12 & MF-13 

Wailea Resort TIAR Phase II 

24 15 39 62 67 129 

SF-S 16 16 32 16 14 30 

MF-7  7  12  19  15  14  29  

Parcel B2 24 15 39 62 67 129 

MF-10 (BMX Commercial) 47 28 75 41 53 94 

MF-16 8 11 19 14 15 29 

Grand Wailea Expansion 240 Hotel Rooms (ITE 330) 55 21 76 46 61 107 

Honua'ula Phase 1A 250 Residential Dwelling Units 
(ITE 210/ITE 220) 31 101 132 102 59 161 

Total Wailea Developments 469 406 875 783 835 1,618 

Makena Developments 

Makena Resort H-M Resort MF Residential & Beach 
Club 54 25 79 46 47 93 

Makena Parcel H-1 Resort SF/MF Residential 3 4 7 3 4 7 

Makena M-5/M-6/S-7/B-2 Obtained from Project's TIAR 65 61 126 62 70 132 

Total Makena Developments 122 90 212 111 121 232 

Notes: 
1. Forecast trips derived from available TIAR’s for each Project, ITE Trip Generation, and/or updated to reflect current status. 
2. Table shows total trips generated by known developments in the vicinity of the Project. Not all traffic generated by these 
developments travel through the study area of this TIAR, since some traffic will be routed to various roadways and intersections that 
were not included in this TIAR.  Majority of Kihei developments likely routed further north to Central Maui or within Kihei and won't 
impact study intersections. 
3. By Year 2028, approximately 50% of Krausz may be completed based on current completion dates. 







 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 
 

 
 

 
 
 

4.3 PPlanned Rooadway Improvementts 

 PPiilani Highwaay/Okolani DDrive/Mikioi Place interssection – Neww traffic signnal system 
o The cconstruction of a traffic ccontrol signaal at this location is plannned by a prrivate 

entity as part of thhe roadway improvemennts for the KKai Malu at WWailea resideential 
develoopment and should be ooperational bbefore Year 2028. 

 PPiilani Highway/Kilohana Drive/Mapuu Drive interrsection – Addditional norrthbound thrrough 
laane and excllusive northbbound right-tturn lane. 

o The cconstruction of an additional northhbound throough lane aand an exclusive 
northbbound right--turn lane allong Piilani Highway is  anticipatedd to occur bbefore 
Year 22028. Existing agreemeents betweenn HDOT andd Wailea Reesort will ressult in 
the coonstruction oof this improvvement as ppart of the WWailea Resort Master Plaan. 

4.4 BBase Year 22028 Analyysis 

It is anticcipated that by Base Yeear 2028, traaffic will havee increased over existinng conditionss due 
to the deevelopment in the Kihei, Wailea annd Makena regions. Acctual growth within the sstudy 
region may vary based upon thee approval prrocess and aactual consttruction of thhe various neearby 
developmments.  All backgroundd projects aand ambiennt growth iss anticipatedd to accounnt for 
approximmately 30 percent of trafffic increasess by Base Yeear 2028. 

4.4.1 BBase Year 20028 Intersecction Analyysis 

The studdy intersectiion on Makkena Alanui Road will continue opperating adeequately witth all 
movements at LOS BB or better. 

Wailea AAlanui Drive/Kaukahi Streeet 

By Base Year 2028,, this interseection will opperate adequately durinng the AM peak hour wiith all 
movements at LOS DD or better. HHowever, duuring the PMM peak hour of traffic, vehicular increeases 
primarily along Waileea Alanui Drive will result in the eaastbound appproach to ooperate at LOOS F 
and the westbound approach tto operate aat LOS E. Based on the MUTCDD signal waarrant 
analysis, the interseection will be just shy oof meeting the Four-Hoour Vehiculaar Volume ttraffic 
signal waarrant.  This intersectionn should conntinue to be monitored too determine if a signal wwould 
be warranted in the ffuture. 

Wailea AAlanui Drive//Wailea Ike Drive – Thiss signalized study interssection is forrecast to opperate 
at overall LOS D or better, with all movements operatinng at LOS D or better duuring the AMM and 
PM peakk hours of ttraffic, with the exception of the ssouthbound left-turn moovement andd the 
westbounnd left-turn mmovement operating at LLOS E durinng the PM peeak hour of ttraffic. 

Piilani Highway/Okolani Drive/MMikioi Place – As discusssed in Secction 4.3, thhis intersectiion is 
assumedd to be signaalized by Yeaar 2028 withhout the Projject and is foorecast to exxperience ovverall 
LOS B coonditions duuring the AM and PM peaak hours of ttraffic. All movements at this interseection 
are foreccast to operaate at LOS DD or better dduring the AM and PM ppeak hours oof traffic, witth the 
exceptionn of the soouthbound left-turn moovement annd the nortthbound leftt-turn moveement 
operatingg at LOS E dduring the PMM peak hour of traffic. 
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Piilani Highway/Kilohhana Drive/MMapu Drive 
As discuussed in SSection 4.3, an additioonal northboound through lane annd an exclusive 
northbouund right-turnn lane along Piilani Highhway will be constructed as part of thhe Wailea RResort 
Master PPlan.  All movements aat this interssection are fforecast to operate at LOS D or bbetter 
during thhe AM and PM peak hhours of traaffic with the exceptionn of the turning movemments 
operatingg at LOS E oor better during both peaak hours of ttraffic. 

Figures 44.3 and 4.4 iillustrate thee Base Year 2028 forecaast traffic volumes and LLOS for the sstudy 
intersection movements. Tablee 4.2 summmarizes the Base Yeaar 2028 LOOS at the sstudy 
intersections comparred to existinng conditionss. LOS workksheets are provided in AAppendix C. 
Figure 4..3: BY 2028 Traffic Volumes & LOS 
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Table 4.2: Existing 2018 and Base Year 2028 Level of Service Summary 

Intersection 

Existing Conditions Base Year 2028 Conditions 

AM PM AM PM 
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: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 
NB LT 7.4 0.00 A 7.4 0.00 

EB LT/RT 9.3 0.01 A 10.1 0.02 
A 
B 

7.5 
9.7 

0.00 A 7.5 0.00 
0.01 A 10.9 0.04 

A 
B 

Overall 0.4 - - 0.6 - - 0.6 - - 0.8 - -
2: Beach Parking Lot & Makena Keoneoio Road 

WB LT/RT 8.7 0.00 A 8.6 0.00 
SB LT 7.3 0.00 A 7.2 0.00 

A 
A 

8.8 
7.3 

0.01 A 8.8 0.01 
0.01 A 7.2 0.00 

A 
A 

Overall 1.7 - - 0.7 - - 2.3 - - 2.0 - -
3: Wailea Alanui Drive & Kaukahi Street 

NB LT 
EB LT/TH/RT 

WB LT/TH 
SB LT 

7.7 
12.6 
13.8 
7.4 

0.00 
0.06 
0.23 
0.03 

A 
B 
B 
A 

7.5 
20.2 
16.2 
8.1 

0.01 
0.40 
0.15 
0.03 

A 
C 
C 
A 

8.2 
17.9 
23.9 
7.7 

0.01 
0.14 
0.42 
0.04 

A 
C 
C 
A 

7.9 
95.3 
42.8 
8.9 

0.01 
0.92 
0.49 
0.03 

A 
F 
E 
A 

Overall 3.9 - - 4.9 - - 4.6 - - 14.9 - -
4: Wailea Alanui Drive & Wailea Ike Dri

NB TH 
NB RT 
WB LT 
WB RT 
SB LT 
SB TH 

ve** 
19.3 
18.5 
14.6 
9.3 

23.9 
10.5 

0.27 
0.11 
0.66 
0.09 
0.47 
0.18 

B 
B 
B 
A 
C 
B 

21.3 
20.2 
27.2 
19.0 
28.6 
6.7 

0.59 
0.35 
0.71 
0.15 
0.61 
0.12 

C 
C 
C 
B 
C 
A 

29.7 
27.5 
23.4 
11.9 
33.3 
14.4 

0.48 
0.19 
0.81 
0.18 
0.65 
0.24 

C 
C 
C 
B 
C 
B 

53.5 
37.7 
55.1 
24.2 
67.7 
11.5 

0.88 
0.65 
0.94 
0.30 
0.94 
0.17 

D 
D 
E 
C 
E 
B 

Overall 14.9 0.53 B 21.3 0.64 C 22.7 0.71 C 43.0 0.93 D 
5: Piilani Highway/Piilani Hwy & Okolan

NB LT 
NB TH 
NB RT 

EB LT/TH 
EB RT 

WB LT/TH 
WB RT 
SB LT 
SB TH 
SB RT 

9.8 
-
-

45.6 
-

39.9 
-

8.1 
-
-

i Drive/Mikioi P
0.01 

-
-

0.35 
-

0.23 
-

0.05 
-
-

lace
A 
-
-
E 
-
E 
-
A 
-
-

9.5 
-
-

364.2 
-

136.9 
-

10.6 
-
-

0.03 
-
-

1.29 
-

0.55 
-

0.12 
-
-

A 
-
-

F* 
-
F 
-
B 
-
-

39.0 
5.7  
3.9  
28.2 
0.0  
27.3 
0.0  
35.7 
8.8  
3.3  

0.46 
0.46  
0.03  
0.37 
0.00  
0.25 
0.00  
0.65 
0.83  
0.08  

D 
A 
A 
C 
A 
C 
A 
D 
A 
A 

60.2 
17.8 
4.5 
45.1 
0.0 
43.2 
0.0 
55.4 
9.2 
3.6 

0.73 
0.91 
0.09 
0.51 
0.00 
0.35 
0.00 
0.78 
0.76 
0.09 

E 
B 
A 
D 
A 
D 
A 
E 
A 
A 

Overall 2.9 - - 14.5 - - 10.1 - B 17.3 - B 
6: Piilani Hwy & Kilohana Drive/Mapu D

NB LT 
NB TH 

NB TH/RT 
NB RT 
EB LT 

EB TH/RT 
WB LT 
WB TH 

WB LT/TH 
WB RT 
SB LT 
SB TH 
SB RT 

rive 
41.3 

-
9.8  
-

22.9 
18.9 

-
-

19.1  
19.2 
33.1 
12.1 
6.0 

0.43 
-

0.49  
-

0.46 
0.05 

-
-

0.09  
0.11 
0.74 
0.84 
0.11 

D 
-
A 
-
C 
B 
-
-
B 
B 
C 
B 
A 

56.1 
-

21.1  
-

37.6 
29.4 

-
-

29.4  
29.4 
47.9 
11.3 
6.9 

0.47 
-

0.90  
-

0.66 
0.07 

-
-

0.07  
0.06 
0.78 
0.66 
0.12 

E 
-
C 
-
D 
C 
-
-
C 
C 
D 
B 
A 

62.9 
11.3  

-
9.0  
43.6 
41.4 
48.0  
52.1  

-
49.4 
58.9 
30.8 
7.9 

0.59 
0.34  

-
0.01  
0.58 
0.07 
0.14  
0.30  

-
0.02 
0.78 
0.94 
0.14 

E 
B 
-
A 
D 
D 
D 
D 
-
D 
E 
C 
A 

65.9 
16.5  

-
10.1  
57.6 
43.3 
50.4  
53.7  

-
51.9 
59.2 
35.1 
7.9 

0.56 
0.64  

-
0.01  
0.78 
0.10 
0.14  
0.22  

-
0.02 
0.81 
0.96 
0.16 

E 
B 
-
B 
E 
D 
D 
D 
-
D 
E 
D 
A 

Overall 13.7 - B 20.5 - C 26.4 - C 29.0 - C 

* v/c ratio > 1.0 denotes overcapacity conditions 
** Intersection analyzed using HCM 2000 methodology due to HCM 6th Edition methodology currently not supporting signalized intersections with hold 
phases (in this case, a hold phase occurs on the southbound through movement when the pedestrian phase on the northbound approach is actuated with 
the southbound left-turn movement). 



 

 

 

 

 

 

 

 

  

 
 

 

 

 

 
 

5. FFUTURE YYEAR 20228 TRAFFFIC CONDDITIONS 

5.1 BBackgroundd 

The Project proposees to develop a 53-unit CPR resideential develoopment with a 57-stall bbeach 
parking lot. It should be noted that an exxisting 50-sttall beach pparking lot wwill be replaaced, 
resulting in a beach parking stalll count increease of 7 staalls.  The Prooject’s resideential compoonent 
will have one accesss via Makenaa Keoneoio Road near tthe northweest corner of the parcel, while 
the beach parking lott will be servviced by a seeparate driveeway. 

5.1.1 TTrip Generattion 

Vehicular trips for tthe Project were generated basedd on two (22) publicatioons. The Prroject 
assumess approximaately 90% oof the single-family ressidential unnits will connsist of partt-time 
residentss, while the rremaining 100% are full-ttime residennts. Thereforre, local resoort residentiaal trip 
rates obttained from the Resortt Residential Trip Geneeration Ratee Developmeent, prepareed by 
Parsons Brinkerhoff (PB) in Octtober 2006 wwere used ffor this rougghly 90% sinngle-family rresort 
residentiaal units. Theese trip rates were derivved from a llocal Maui sstudy that caalculated AMM and 
PM peakk hour trip raates for singgle-family resort residenntial units within the Wailea Resort area. 
These raates were accepted by HHDOT. 

Trips geenerated by the remainning 10% oof resort ressidential units (full-timee residents) was 
calculateed based onn the national Institute oof Transporrtation Enginneers (ITE) trip rates, wwhich 
publishess a book bbased on emmpirical data compiled from a body of moree than 4,2500 trip 
generatioon studies suubmitted by public agencies, develoopers, consuulting firms, aand associattions. 
This publication, titled Trip Geneeration, 10th EEdition, provvides trip ratees and/or foormulae baseed on 
graphs thhat correlatee vehicular trips with inddependent vaariables. Thhe independeent variabless can 
range froom Dwelling Units (DU) ffor single annd multi-famiily attached homes to Square-foot GGross 
Leasablee Area (SF GGLA) for commmercial devvelopment. 

See Tables 5.1 and 55.2 for Trip GGeneration fformulae andd projectionss for the Prooject. 

5.1.2 TTrip Distribuution and Asssignment 

Trips gennerated by tthe Project wwere assigned throughoout the studyy area geneerally based upon 
existing travel patterrns and antticipated trafffic reroutess from knowwn projects in the area.. The 
traffic generated by tthe Project wwas added too the forecaast Base Yeaar 2028 traffic volumes wwithin 
the vicinity of the Prooject to consstitute the traaffic volumess for Future Year 2028 traffic condittions. 
Figure 5..1 and Figuree 5.2 illustraates the Project-generateed trip distribbution for Fuuture Year 2028. 
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TTable 5.1: Trrip Generatioon Rates 

LLand Use (ITTE Code) Independent 
Vaariable 

AM Peak HHour PM Peak HHour 

TTrip Rate %% Enter Trrip Rate %% Enter 

Single--Family Detaached Housing 
(210) 55 DU [a] 25% [b] 63% 

Resortt Single-Fammily Residenttial 
(PB Calcuulated) 488 DU 0.46 58% 0.46 50% 

BBeach Parking Lots ¹ 7 Neew Stalls 0.35 89% 0.18 11% 

Notes: 
- [a] (T) = 0.71(X) + 4.88 [b] (T) = 0.96(X)) + 0.2 

1. Beach Parking trip rrates were calculated baseed on the obsserved AM annd PM peak hhour traffic vollumes 
generatedd by existing bbeach parkingg lots on a peer stall basis, at the time of the traffic coounts in May 2018. 
Observations indicatedd that the exissting parking lots were not fully occupieed, so additioonal beach paarking 
stalls shoould not geneerate additionnal traffic.  HHowever, to rremain conseervative and account for future 
potential ggrowth, additional trips were generated based on thee total increassed beach parking stall couunt. 

Taable 5.2: Prooject-Generaated Trips 

Land Use (ITE Coode) Independennt 
Variable 

AAM Peak Hour PM Peak Hour 

Enterr Exit Total Ennter Exit Total 

Single--Family Detaached 
Hoousing (210)) 5 DU 2 6 8 33 2 5 

Resort Single-Fammily 
RResidential 

(PBB Calculatedd) 
48 DU 13 9 22 11 11 22 

Beaach Parking ((-) 7 New Stalls 2 0 2 00 1 1 

Total 17 15 32 114 14 28 
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5.2 FFuture Yearr 2028 Anaalysis 

By Year 2028, the PProject is prrojected to ggenerate a total of 32(228) trips during the AMM(PM) 
peak houurs of traffic. The Projectt is anticipated to account for approxximately 0.88 percent of ttraffic 
increasess at the Wailea Alanui DDrive/Waileaa Ike Drive Inntersection and 0.4-0.5 percent of ttraffic 
increasess along Piilaani Highwayy at its interrsections witth Kilohana Drive and OOkolani Drivve by 
Future Year 2028 scenario. 

5.2.1 Future Year 2028 Interssection Analysis 

By Futurre Year 20228 conditionns, all studyy intersectioons are gennerally expeected to opperate 
similarly to Base Yeear conditionns. All interssection moveement LOS will nearly operate with the 
same LOOS as Base Year conditions, with mmost movemeent vehicle ddelay increaases only rannging 
from 0-2 second incrreases. 

At the WWailea Alanuui Drive/Kaukahi Street intersectionn, based on the MUTCD signal waarrant 
analysis, the interseection will ccontinue to fall just shhy of meetinng the Four-Hour Vehicular 
Volume ttraffic signal warrant. TThis intersecttion should continue to be monitoreed to determmine if 
a signal wwould be waarranted in thhe future. 

Figures 55.2 and 5.3 illustrates tthe Future YYear 2028 foorecast trafffic volumes and LOS foor the 
study intersection movements. TTable 5.3 suummarizes tthe Future YYear 2028 LLOS at the sstudy 
intersections comparred to Base Year 2028 and Existing 2018 condditions. LOSS worksheetts are 
provided in Appendixx C. 
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Table 5.3: Existing 2018 Conditions, Base Year 2028 Conditions and Future Year 2028 Conditions 

Intersection 

Existing Conditions Base Year 2028 Conditions Future Year 2028 Conditions 

AM PM AM PM AM PM 
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: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 
NB LT 7.4 0.00 A 7.4 0.00 

EB LT/RT 9.3 0.01 A 10.1 0.02 
A 
B 

7.5 
9.7 

0.00 A 7.5 0.00 
0.01 A 10.9 0.04 

A 
B 

7.6 
9.7 

0.00 A 7.5 0.01 
0.03 A 11.1 0.07 

A 
B 

Overall 0.4 - - 0.6 - - 0.6 - - 0.8 - - 1.2 - - 1.2 - -
2: Beach Parking Lot & Makena Keoneoio Road 

WB LT/RT 8.7 0.00 A 8.6 0.00 
SB LT 7.3 0.00 A 7.2 0.00 

A 
A 

8.8 
7.3 

0.01 A 8.8 0.01 
0.01 A 7.2 0.00 

A 
A 

9.0 
7.3 

0.01 A 8.9 0.01 
0.01 A 7.3 0.00 

A 
A 

Overall 1.7 - - 0.7 - - 2.3 - - 2.0 - - 1.5 - - 1.1 - -
3: Wailea Alanui Drive & Kaukahi Street 

NB LT 
EB LT/TH/RT 

WB LT/TH 
SB LT 

7.7 
12.6 
13.8 
7.4 

0.00 
0.06 
0.23 
0.03 

A 
B 
B 
A 

7.5 
20.2 
16.2 
8.1 

0.01 
0.40 
0.15 
0.03 

A 
C 
C 
A 

8.2 
17.9 
23.9 
7.7 

0.01 
0.14 
0.42 
0.04 

A 
C 
C 
A 

7.9 
95.3 
42.8 
8.9 

0.01 
0.92 
0.49 
0.03 

A 
F 
E 
A 

8.2 
18.5 
25.4 
7.8 

0.01 
0.14 
0.44 
0.04 

A 
C 
D 
A 

8.0 
102.7 
45.2 
8.9 

0.01 
0.94 
0.50 
0.03 

A 
F 
E 
A 

Overall 3.9 - - 4.9 - - 4.6 - - 14.9 - - 4.7 - - 15.8 - -
4: Wailea Alanui Drive & Wailea Ike Dri

NB TH 
NB RT 
WB LT 
WB RT 
SB LT 
SB TH 

ve** 
19.3 
18.5 
14.6 
9.3 

23.9 
10.5 

0.27 
0.11 
0.66 
0.09 
0.47 
0.18 

B 
B 
B 
A 
C 
B 

21.3 
20.2 
27.2 
19.0 
28.6 
6.7 

0.59 
0.35 
0.71 
0.15 
0.61 
0.12 

C 
C 
C 
B 
C 
A 

29.7 
27.5 
23.4 
11.9 
33.3 
14.4 

0.48 
0.19 
0.81 
0.18 
0.65 
0.24 

C 
C 
C 
B 
C 
B 

53.5 
37.7 
55.1 
24.2 
67.7 
11.5 

0.88 
0.65 
0.94 
0.30 
0.94 
0.17 

D 
D 
E 
C 
E 
B 

29.8 
27.5 
24.4 
12.0 
33.2 
14.4 

0.49 
0.20 
0.83 
0.18 
0.65 
0.24 

C 
C 
C 
B 
C 
B 

53.8 
38.4 
56.4 
24.2 
68.2 
11.6 

0.88 
0.66 
0.95 
0.30 
0.94 
0.17 

D 
D 
E 
C 
E 
B 

Overall 14.9 0.53 B 21.3 0.64 C 22.7 0.71 C 43.0 0.93 D 23.1 0.71 C 43.6 0.93 D 
5: Piilani Highway/Piilani Hwy & Okola

NB LT 
NB TH 
NB RT 

EB LT/TH 
EB RT 

WB LT/TH 
WB RT 
SB LT 
SB TH 
SB RT 

ni Drive/
9.8 
-
-

45.6 
-

39.9 
-

8.1 
-
-

0.01 
-
-

0.35 
-

0.23 
-

0.05 
-
-

Mikioi Place
A 
-
-
E 
-
E 
-
A 
-
-

9.5 
-
-

364.2 
-

136.9 
-

10.6 
-
-

0.03 
-
-

1.29 
-

0.55 
-

0.12 
-
-

A 
-
-

F* 
-
F 
-
B 
-
-

39.0 
5.7  
3.9  

28.2 
0.0  

27.3 
0.0  

35.7 
8.8  
3.3  

0.46 
0.46  
0.03  
0.37 
0.00  
0.25 
0.00  
0.65 
0.83  
0.08  

D 
A 
A 
C 
A 
C 
A 
D 
A 
A 

60.2 
17.8 
4.5 

45.1 
0.0 

43.2 
0.0 

55.4 
9.2 
3.6 

0.73 
0.91 
0.09 
0.51 
0.00 
0.35 
0.00 
0.78 
0.76 
0.09 

E 
B 
A 
D 
A 
D 
A 
E 
A 
A 

39.6 
5.7 
3.9 

28.8 
0.0 

27.8 
0.0 

36.5 
8.8 
3.3 

0.46 
0.46 
0.03 
0.37 
0.00 
0.25 
0.00 
0.65 
0.84 
0.07 

D 
A 
A 
C 
A 
C 
A 
D 
A 
A 

61.0 
18.2 
4.4 

45.6 
0.0 

43.7 
0.0 

55.9 
9.3 
3.6 

0.73 
0.91 
0.09 
0.52 
0.00 
0.35 
0.00 
0.78 
0.76 
0.09 

E 
B 
A 
D 
A 
D 
A 
E 
A 
A 

Overall 2.9 - - 14.5 - - 10.1 - B 17.3 - B 10.2 - B 17.6 - B 



      

   

 

Table 5.3: Existing 2018 Conditions, Base Year 2028 Conditions and Future Year 2028 Conditions Cont'd 

Intersection 

Existing Conditions Base Year 2028 Conditions Future Year 2028 Conditions 

AM PM AM PM AM PM 
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 

6: Piilani Hwy & Kilohana Drive/Mapu Drive 
NB LT 41.3 0.43 D 56.1 0.47 E 62.9 0.59 E 65.9 0.56 E 63.3 0.59 E 65.4 0.56 E 
NB TH - - - - - - 11.3  0.34  B  16.5  0.64  B  11.4  0.34  B  15.9  0.63  B  

NB TH/RT 9.8  0.49  A  21.1  0.90  C  - - - - - - - - - - - -
NB RT - - - - - - 9.0  0.01  A  10.1  0.01  B  9.0  0.01  A  9.7  0.01  A  
EB LT 22.9 0.46 C 37.6 0.66 D 43.6 0.58 D 57.6 0.78 E 44.0 0.58 D 56.4 0.78 E 

EB TH/RT 18.9 0.05 B 29.4 0.07 C 41.4 0.07 D 43.3 0.10 D 41.6 0.07 D 42.8 0.10 D 
WB LT - - - - - - 48.0  0.14  D  50.4  0.14  D  48.3  0.14  D  49.9  0.14  D  
WB TH - - - - - - 52.1  0.30  D  53.7  0.22  D  52.5  0.30  D  53.2  0.22  D  

WB LT/TH 19.1  0.09  B  29.4  0.07  C  - - - - - - - - - - - -
WB RT 19.2 0.11 B 29.4 0.06 C 49.4 0.02 D 51.9 0.02 D 49.8 0.02 D 51.4 0.02 D 
SB LT 33.1 0.74 C 47.9 0.78 D 58.9 0.78 E 59.2 0.81 E 59.2 0.78 E 58.7 0.81 E 
SB TH 12.1 0.84 B 11.3 0.66 B 30.8 0.94 C 35.1 0.96 D 31.3 0.95 C 33.3 0.96 C 
SB RT 6.0 0.11 A 6.9 0.12 A 7.9 0.14 A 7.9 0.16 A 7.9 0.14 A 7.6 0.16 A 
Overall 13.7 - B 20.5 - C 26.4 - C 29.0 - C 26.6 - C 27.9 - C 

7: Makena Keoneoio Road & Project DW 
WB LT/TH - - - - - - - - - - - - 8.8  0.02  A  8.8  0.02  A  

Overall - - - - - - - - - - - - 2.0  - - 2.2  - -
8: Beach Parking Lot II & Makena Keoneoio Road 

WB LT/TH - - - - - - - - - - - - - - - 8.5  0.01  A  
Overall - - - - - - - - - - - - 0.0  - - 7.1  - -

* v/c ratio > 1.0 denotes overcapacity conditions 
** Intersection analyzed using HCM 2000 methodology due to HCM 6th Edition methodology currently not supporting signalized intersections with hold phases (in this case, a hold phase occurs on the southbound 
through movement when the pedestrian phase on the northbound approach is actuated with the southbound left-turn movement). 



 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

6. CCONCLUSSIONS 

The Project proposees to develop a 53-unit CPR resideential develoopment with a 57-stall bbeach 
parking lot. It should be noted that an exxisting 50-sttall beach pparking lot wwill be replaaced, 
resulting in a beach pparking stall count increase of 7 stalls.  

6.1 EExisting Coonditions 

The majoority of movements at the study inttersections ooperated addequately at LOS D or bbetter 
and undder-capacity conditions during thee peak houurs of traffiic. However, at the PPiilani 
Highway//Okolani Drive/Mikioi PPlace interseection, somee movements operate at LOS E/FF and 
overcapaacity conditioons during the AM and//or PM peakk hours.  A ssignal is currrently planned at 
this interrsection by aa separate pprivate entityy as part off the roadwaay improvemments for thee Kai 
Malu at WWailea residential develoopment. 

During tthe PM peeak hour off traffic at the Piilanii Highway/KKilohana Drrive/Mapu PPlace 
intersection, traffic opperated relatively smootthly howeverr, northbounnd volumes wwere observved to 
queue foor about a 30-35 minutee period exteending as faar south to OOkolani Drivve. By 4:500 PM, 
vehicle qqueues weree observed too clear withoout congestioon. 

At the WWailea Alanui Drive/Kaukahi Street inntersection, ttraffic was oobserved to ooperate smooothly 
during thhe AM and PPM peak hoours of trafficc with all movements ooperating at LOS C or bbetter 
with no ssignificant deelay or queuing under noormal operating conditioons. Based oon the Manuual on 
Uniform Traffic Conttrol Devices (MUTCD), Federal Higghway Adminnistration, dated 2009, Four-
Hour Vehhicular Volumme traffic siggnal warrantt, a traffic siggnal is currently not warrranted. 

6.2 BBase Year 22028 

By Base Year 2028, all background projectss in Kihei, WWailea and MMakena and regional ammbient 
growth iss anticipatedd to account for approximately 30 ppercent of traaffic increases by Base Year 
2028. 

With the installation oof the traffic signal at Piiilani Highwaay/Okolani DDrive/Mikioi PPlace interseection 
and the wwidening of the northbouund approacch at the Piilani Highwayy/Kilohana DDrive/Mapu Drive 
intersection, traffic iss anticipatedd to operate adequately with all movvements opeerating at LOOS D 
or betterr during the AM and PM peak houurs, with thee exception  of the southbound lefft-turn 
movement and the nnorthbound leeft-turn movvement operrating at LOSS E during thhe PM peakk hour 
of traffic. 
At the WWailea Alanui Drive/Waileea Ike Drivee intersectionn, the interssection will ooperate overrall at 
LOS C oor better withh all movements operatiing at LOS D or better during the AAM and PM peak 
hours of traffic, with tthe exceptioon of the souuthbound leftt-turn movemment and thee westboundd left-
turn movvement operaating at LOSS E during thhe PM peak hour of traffic. 

At the WWailea Alanuui Drive/Kauukahi Streett intersectioon, during thhe PM peakk hour of trraffic, 
vehicularr increases pprimarily aloong Wailea AAlanui Drive will result inn the eastboound approaach to 
operate aat LOS F annd the westtbound apprroach to opeerate at LOSS E. Basedd on the MUUTCD 
signal warrant analyysis, the inteersection will be just shy of meetiing the Fouur-Hour Vehicular 
Volume ttraffic signal warrant. TThis intersecttion should continue to be monitoreed to determmine if 
a signal wwould be waarranted in thhe future. 
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6.3 Future Year 2028 

By Future Year 2028, the Project is projected to generate a total of 32(28) trips during the 
AM(PM) peak hours of traffic. The Project is anticipated to account for approximately 0.8 
percent of traffic increases at the Wailea Alanui Drive/Wailea Ike Drive Intersection and 0.4-0.5 
percent of traffic increases along Piilani Highway at its intersections with Kilohana Drive and 
Okolani Drive by Future Year 2028 scenario. 

Upon completion of the Project, all study intersections are forecast to operate similar to Base 
Year 2028. All intersection movement LOS will nearly operate with the same LOS as Base Year 
conditions, with most movement vehicle delay increases only ranging from 0-2 second 
increases. At the Wailea Alanui Drive/Kaukahi Street intersection, based on the MUTCD signal 
warrant analysis, the intersection will continue to fall just shy of meeting the Four-Hour Vehicular 
Volume traffic signal warrant.  This intersection should continue to be monitored to determine if 
a signal would be warranted in the future.  

No mitigation is recommended as a result of the Project. 
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APPENDIX A 
TRAFFIC COUNT DATA 



 

Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 

Phone: 533-3646 Fax: 526-1267 

File Name : Piilani Hwy - Kilohana Dr 
Site Code : 18-510 Kihei Information Center & Admin Bldg 
Start Date : 4/4/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
PIILANI HWY KILOHANA DR PIILANI HWY KILOHANA DR 

SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND 

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds 
Int. 

Total 

06:00 2 83 7 0 1 1 15 0 1 46 0 1 11 0 2 0 170 
06:15 7 131 9 0 1 2 15 0 3 42 0 0 7 3 0 0 220 
06:30 5 180 19 0 2 0 18 0 0 81 2 2 21 3 0 0 333 
06:45 10 199 27 0 5 2 34 0 0 78 0 1 12 2 0 0 370 
Total 24 593 62 0 9 5 82 0 4 247 2 4 51 8 2 0 1093 

07:00 
07:15 
07:30 
07:45 

10 
8 

12 
16 

141 
185 
212 
200 

32 
12 
24 
51 

0 
0 
0 
0 

0 
2 
2 
3 

4 
5 
5 
2 

35 
38 
36 
40 

0 
0 
0 
0 

2 
2 
1 
2 

92 
96 
75 
99 

0 
0 
0 
0 

1 
1 
0 
0 

25 
27 
37 
43 

2 
3 
4 
3 

1 
4 
2 
0 

0 
0 
0 
0 

345 
383 
410 
459 

Total 46 738 119 0 7 16 149 0 7 362 0 2 132 12 7 0 1597 

08:00 
08:15 
08:30 
08:45 

19 
21 
29 
27 

184 
178 
221 
160 

36 
25 
39 
37 

0 
0 
0 
0 

3 
4 
5 
4 

8 
2 
4 

11 

41 
48 
33 
36 

0 
0 
0 
0 

1 
3 
1 
3 

72 
119 
118 
109 

2 
2 
0 
0 

0 
0 
0 
1 

34 
39 
29 
39 

2 
4 
3 
5 

3 
2 
4 
3 

0 
0 
0 
0 

405 
447 
486 
435 

Total 96 743 137 0 16 25 158 0 8 418 4 1 141 14 12 0 1773 

Grand Total 
Apprch % 

Total % 

166 2074 318 0 
6.5 81.1 12.4 0 
3.7 46.5 7.1 0 

32 46 389 0 
6.9 9.9 83.3 0 
0.7 1 8.7 0 

19 1027 6 7 
1.8 97 0.6 0.7 
0.4 23 0.1 0.2 

324 34 21 0 
85.5 9 5.5 0 
7.3 0.8 0.5 0 

4463 

Motorcycles 
% Motorcycles 

0 6 0 0 
0 0.3 0 0 

0 2 0 0 
0 4.3 0 0 

1 0 0 0 
5.3 0 0 0 

0 0 0 0 
0 0 0 0 

9 
0.2 

Cars 
% Cars 

114 1388 210 0 
68.7 66.9 66 0 

20 22 303 0 
62.5 47.8 77.9 0 

9 849 4 0 
47.4 82.7 66.7 0 

254 21 13 0 
78.4 61.8 61.9 0 

3207 
71.9 

Light Goods 

Vehicles 

% Light Goods 

49 629 99 0 12 22 84 0 7 160 2 0 63 12 6 0 1145 

Vehicles 29.5 30.3 31.1 0 37.5 47.8 21.6 0 36.8 15.6 33.3 0 19.4 35.3 28.6 0 25.7 

Buses 
% Buses 

2 2 3 0 
1.2 0.1 0.9 0 

0 0 0 0 
0 0 0 0 

1 1 0 0 
5.3 0.1 0 0 

3 1 1 0 
0.9 2.9 4.8 0 

14 
0.3 

Single-Unit 

Trucks 

% Single-Unit 

1 41 6 0 0 0 2 0 1 13 0 0 3 0 1 0 68 

Trucks 0.6 2 1.9 0 0 0 0.5 0 5.3 1.3 0 0 0.9 0 4.8 0 1.5 
Articulated 

Trucks 

% Articulated 

0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5 

Trucks 0 0.2 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0.1 
Bicycles on 

Road 0 4 0 0 0 0 0 0 0 3 0 0 1 0 0 0 8 
% Bicycles on 

Road 0 0.2 0 0 0 0 0 0 0 0.3 0 0 0.3 0 0 0 0.2 
Bicycles on 

Crosswalk 

% Bicycles on 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pedestrians 
% Pedestrians 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 7 
0 0 0 100 

0 0 0 0 
0 0 0 0 

7 
0.2 



     

    

    

 

Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 

Phone: 533-3646 Fax: 526-1267 

File Name : Piilani Hwy - Kilohana Dr 
Site Code : 18-510 Kihei Information Center & Admin Bldg 
Start Date : 4/4/2018 
Page No : 2 

PIILANI HWY KILOHANA DR PIILANI HWY KILOHANA DR 
SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND 

Start Time Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total 

Int. 

Total 

Peak Hour Analysis From 06:00 to 08:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 

% App. 

Total 8.3 76.8 14.8 0 7.8 8.3 83.9 0 1.7 97.4 1 0 87.3 7.2 5.4 0 

PHF .733 .886 .740 .000 .881 .750 .500 .844 .000 .894 .583 .857 .500 .000 .845 .843 .750 .563 .000 .902 .924 

07:45 16 200 51 0 267 3 2 40 0 45 2 99 0 0 101 43 3 0 0 46 459 
08:00 19 184 36 0 239 3 8 41 0 52 1 72 2 0 75 34 2 3 0 39 405 
08:15 21 178 25 0 224 4 2 48 0 54 3 119 2 0 124 39 4 2 0 45 447 
08:30 29 221 39 0 289 5 4 33 0 42 1 118 0 0 119 29 3 4 0 36 486 
Total 

Volume 85 783 151 0 1019 15 16 162 0 193 7 408 4 0 419 145 12 9 0 166 1797 

PIILANI HWY 

K
IL

O
H

A
N

A
 D

R
K

ILO
H

A
N

A
 D

R
 

PIILANI HWY 

Right 
151 

Thru 
783 

Left 
85 

Peds 
0 

InOut Total 
715 1019 1734 

Out0 
In

0 
Total0 

R
ight
162 

Thru 16 
Left 15 

P
eds 0 

O
ut 

Total
In 

101 
193 

294 

Out
0 

In
0 

Tota
l0 

Left 
7 

Thru 
408 

Right 
4 

Peds 
0 

Out TotalIn 
807 419 1226 

Out
0 

In 0 

Total
0 

Le
ft14
5 

Th
ru12

 
R

ig
ht9 

P
ed

s0 

To
ta

l
O

ut
 

In
 

17
4 

16
6 

34
0 

Out
0 

In
0 

Tota
l

0 

Peak Hour Begins at 07:45 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



 

Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 

Phone: 533-3646 Fax: 526-1267 

File Name : Piilani Hwy - Kilohana Dr 
Site Code : 18-510 Kihei Information Center & Admin Bldg 
Start Date : 4/4/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
PIILANI HWY KILOHANA DR PIILANI HWY KILOHANA DR 

SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND 

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds 
Int. 

Total 

15:00 23 160 40 0 4 7 38 0 3 178 1 0 45 10 3 0 512 
15:15 20 186 44 0 4 3 29 0 2 257 1 0 40 8 5 0 599 
15:30 23 185 60 0 2 4 34 0 3 193 2 0 54 0 3 0 563 
15:45 31 173 35 0 2 4 37 0 4 216 0 0 50 9 2 0 563 
Total 97 704 179 0 12 18 138 0 12 844 4 0 189 27 13 0 2237 

16:00 
16:15 
16:30 
16:45 

27 
31 
37 
35 

170 
151 
140 
161 

39 
38 
45 
29 

0 
0 
0 
0 

3 
3 
2 
4 

4 
3 
2 

11 

28 
41 
20 
28 

0 
0 
0 
0 

3 
1 
0 
2 

213 
227 
225 
221 

1 
0 
1 
0 

0 
0 
1 
2 

49 
48 
48 
47 

6 
5 
3 

14 

3 
2 
2 
5 

0 
0 
0 
0 

546 
550 
526 
559 

Total 130 622 151 0 12 20 117 0 6 886 2 3 192 28 12 0 2181 

17:00 
17:15 
17:30 
17:45 

35 
23 
34 
31 

133 
142 
132 
127 

36 
30 
35 
26 

0 
0 
0 
0 

5 
5 
2 
3 

4 
6 
8 
3 

17 
27 
28 
16 

0 
2 
0 
0 

5 
1 
8 
5 

218 
211 
134 
153 

2 
2 
1 
1 

0 
4 
2 
0 

35 
24 
28 
29 

7 
5 
7 
7 

6 
3 
6 
4 

0 
1 
4 
0 

503 
486 
429 
405 

Total 123 534 127 0 15 21 88 2 19 716 6 6 116 26 19 5 1823 

Grand Total 
Apprch % 

Total % 

350 1860 457 0 
13.1 69.7 17.1 0 
5.6 29.8 7.3 0 

39 59 343 2 
8.8 13.3 77.4 0.5 
0.6 0.9 5.5 0 

37 2446 12 9 
1.5 97.7 0.5 0.4 
0.6 39.2 0.2 0.1 

497 81 44 5 
79.3 12.9 7 0.8 

8 1.3 0.7 0.1 

6241 

Motorcycles 
% Motorcycles 

2 3 1 0 
0.6 0.2 0.2 0 

1 2 2 0 
2.6 3.4 0.6 0 

0 8 0 0 
0 0.3 0 0 

2 1 1 0 
0.4 1.2 2.3 0 

23 
0.4 

Cars 
% Cars 

249 1581 417 0 
71.1 85 91.2 0 

29 45 234 0 
74.4 76.3 68.2 0 

30 1879 11 0 
81.1 76.8 91.7 0 

352 52 35 0 
70.8 64.2 79.5 0 

4914 
78.7 

Light Goods 

Vehicles 

% Light Goods 

97 260 34 0 9 11 104 0 6 523 1 0 135 25 8 0 1213 

Vehicles 27.7 14 7.4 0 23.1 18.6 30.3 0 16.2 21.4 8.3 0 27.2 30.9 18.2 0 19.4 

Buses 
% Buses 

1 5 1 0 
0.3 0.3 0.2 0 

0 0 0 0 
0 0 0 0 

0 9 0 0 
0 0.4 0 0 

2 0 0 0 
0.4 0 0 0 

18 
0.3 

Single-Unit 

Trucks 

% Single-Unit 

1 8 2 0 0 0 3 0 0 17 0 0 5 1 0 0 37 

Trucks 0.3 0.4 0.4 0 0 0 0.9 0 0 0.7 0 0 1 1.2 0 0 0.6 
Articulated 

Trucks 

% Articulated 

0 1 0 0 0 0 0 0 1 6 0 0 0 0 0 0 8 

Trucks 0 0.1 0 0 0 0 0 0 2.7 0.2 0 0 0 0 0 0 0.1 
Bicycles on 

Road 0 2 2 0 0 1 0 0 0 4 0 0 1 2 0 0 12 
% Bicycles on 

Road 0 0.1 0.4 0 0 1.7 0 0 0 0.2 0 0 0.2 2.5 0 0 0.2 
Bicycles on 

Crosswalk 

% Bicycles on 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pedestrians 
% Pedestrians 

0 0 0 0 
0 0 0 0 

0 0 0 2 
0 0 0 100 

0 0 0 9 
0 0 0 100 

0 0 0 5 
0 0 0 100 

16 
0.3 



     

    

    

 

Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 

Phone: 533-3646 Fax: 526-1267 

File Name : Piilani Hwy - Kilohana Dr 
Site Code : 18-510 Kihei Information Center & Admin Bldg 
Start Date : 4/4/2018 
Page No : 2 

PIILANI HWY KILOHANA DR PIILANI HWY KILOHANA DR 
SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND 

Start Time Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total Left 
Thr 

u 

Rig 

ht 

Ped 

s 

App. 

Total 

Int. 

Total 

Peak Hour Analysis From 15:30 to 16:15 - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 15:30 

% App. 

Total 11.6 70.5 17.9 0 6.1 9.1 84.8 0 1.3 98.4 0.3 0 87 8.7 4.3 0 

PHF .903 .918 .717 .000 .898 .833 .938 .854 .000 .878 .688 .935 .375 .000 .946 .931 .556 .833 .000 .947 .987 

15:30 23 185 60 0 268 2 4 34 0 40 3 193 2 0 198 54 0 3 0 57 563 
15:45 31 173 35 0 239 2 4 37 0 43 4 216 0 0 220 50 9 2 0 61 563 
16:00 27 170 39 0 236 3 4 28 0 35 3 213 1 0 217 49 6 3 0 58 546 
16:15 31 151 38 0 220 3 3 41 0 47 1 227 0 0 228 48 5 2 0 55 550 
Total 

Volume 112 679 172 0 963 10 15 140 0 165 11 849 3 0 863 201 20 10 0 231 2222 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Piilani Hwy - Okolani Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
PIILANI HWY OKOLANI DR PIILANI HWY OKOLANI DR 
Southbound Westbound Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

06:30 AM 4 198 19 0 221 6 5 13 0 24 0 62 1 0 63 3 1 1 0 5 313 
06:45 AM 3 136 17 1 157 6 8 14 1 29 1 49 1 0 51 7 2 0 3 12 249 

Total 7 334 36 1 378 12 13 27 1 53 1 111 2 0 114 10 3 1 3 17 562 

07:00 AM 
07:15 AM 
07:30 AM 
07:45 AM 

6 
9 

14 
13 

166 
165 
202 
201 

13 
19 
24 
16 

0 
0 
0 
0 

185 
193 
240 
230 

5 
9 

12 
7 

3 
7 
3 
6 

18 
26 
24 
21 

0 
0 
0 
0 

26 
42 
39 
34 

0 
1 
1 
1 

62 
50 
68 
65 

2 
2 
3 
3 

0 
0 
1 
0 

64 
53 
73 
69 

7 
7 
8 
7 

2 
1 
3 
4 

3 
0 
1 
3 

0 
0 
0 
0 

12 
8 

12 
14 

287 
296 
364 
347 

Total 42 734 72 0 848 33 19 89 0 141 3 245 10 1 259 29 10 7 0 46 1294 

08:00 AM 
08:15 AM 
08:30 AM 
08:45 AM 

17 
19 
3 
0 

199 
187 
158 
131 

15 
22 
22 
22 

0 
0 
0 
0 

231 
228 
183 
153 

3 
4 
2 
1 

3 
2 
1 
1 

19 
6 
3 
6 

0 
0 
0 
0 

25 
12 
6 
8 

2 
2 
0 
1 

75 
66 
89 
75 

5 
7 
3 
0 

0 
0 
0 
1 

82 
75 
92 
77 

10 
10 
7 

16 

2 
3 
1 
0 

7 
2 
6 
2 

0 
0 
0 
0 

19 
15 
14 
18 

357 
330 
295 
256 

Total 39 675 81 0 795 10 7 34 0 51 5 305 15 1 326 43 6 17 0 66 1238 

Grand Total 88 1743 189 1 2021 55 39 150 1 245 9 661 27 2 699 82 19 25 3 129 3094 
Apprch % 4.4 86.2 9.4 0 22.4 15.9 61.2 0.4 1.3 94.6 3.9 0.3 63.6 14.7 19.4 2.3 

Total % 2.8 56.3 6.1 0 65.3 1.8 1.3 4.8 0 7.9 0.3 21.4 0.9 0.1 22.6 2.7 0.6 0.8 0.1 4.2 
Motorcycles 0 3 0 0 3 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 5 
% Motorcycles 0 0.2 0 0 0.1 0 5.1 0 0 0.8 0 0 0 0 0 0 0 0 0 0 0.2 

Cars 52 1208 125 0 1385 35 30 121 0 186 6 558 19 0 583 68 14 17 0 99 2253 
% Cars 59.1 69.3 66.1 0 68.5 63.6 76.9 80.7 0 75.9 66.7 84.4 70.4 0 83.4 82.9 73.7 68 0 76.7 72.8 

Light Goods Vehicles 32 487 60 0 579 17 7 28 0 52 2 83 4 0 89 13 5 6 0 24 744 
% Light Goods Vehicles 36.4 27.9 31.7 0 28.6 30.9 17.9 18.7 0 21.2 22.2 12.6 14.8 0 12.7 15.9 26.3 24 0 18.6 24 

Buses 2 5 0 0 7 1 0 0 0 1 1 3 0 0 4 0 0 0 0 0 12 
% Buses 2.3 0.3 0 0 0.3 1.8 0 0 0 0.4 11.1 0.5 0 0 0.6 0 0 0 0 0 0.4 

Single-Unit Trucks 2 36 3 0 41 0 0 1 0 1 0 11 0 0 11 1 0 1 0 2 55 
% Single-Unit Trucks 2.3 2.1 1.6 0 2 0 0 0.7 0 0.4 0 1.7 0 0 1.6 1.2 0 4 0 1.6 1.8 
Articulated Trucks 0 3 0 0 3 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 4 

% Articulated Trucks 0 0.2 0 0 0.1 0 0 0 0 0 0 0.2 0 0 0.1 0 0 0 0 0 0.1 
Bicycles on Road 0 1 1 0 2 2 0 0 0 2 0 5 4 0 9 0 0 1 0 1 14 

% Bicycles on Road 0 0.1 0.5 0 0.1 3.6 0 0 0 0.8 0 0.8 14.8 0 1.3 0 0 4 0 0.8 0.5 
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pedestrians 0 0 0 1 1 0 0 0 1 1 0 0 0 2 2 0 0 0 3 3 7 
% Pedestrians 0 0 0 100 0 0 0 0 100 0.4 0 0 0 100 0.3 0 0 0 100 2.3 0.2 



     

    

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Piilani Hwy - Okolani Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

PIILANI HWY 
Southbound 

OKOLANI DR 
Westbound 

PIILANI HWY 
Northbound 

OKOLANI DR 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 07:45 AM to 08:30 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

% App. Total 6 85.4 8.6 0 20.8 15.6 63.6 0 1.6 92.8 5.7 0 54.8 16.1 29 0 
PHF .684 .927 .852 .000 .944 .571 .500 .583 .000 .566 .625 .829 .643 .000 .864 .850 .625 .643 .000 .816 .931 

07:45 AM 13 201 16 0 230 7 6 21 0 34 1 65 3 0 69 7 4 3 0 14 347 
08:00 AM 17 199 15 0 231 3 3 19 0 25 2 75 5 0 82 10 2 7 0 19 357 
08:15 AM 19 187 22 0 228 4 2 6 0 12 2 66 7 0 75 10 3 2 0 15 330 
08:30 AM 3 158 22 0 183 2 1 3 0 6 0 89 3 0 92 7 1 6 0 14 295 

Total Volume 52 745 75 0 872 16 12 49 0 77 5 295 18 0 318 34 10 18 0 62 1329 
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Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Piilani Hwy - Okolani Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
PIILANI HWY OKOLANI DR PIILANI HWY OKOLANI DR 
Southbound Westbound Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

03:15 PM 12 112 12 0 136 3 2 13 0 18 3 167 10 0 180 7 2 4 0 13 347 
03:30 PM 14 155 24 0 193 9 2 12 0 23 7 191 9 0 207 15 2 5 0 22 445 
03:45 PM 22 164 18 0 204 6 4 21 0 31 3 213 12 0 228 17 1 6 0 24 487 

Total 48 431 54 0 533 18 8 46 0 72 13 571 31 0 615 39 5 15 0 59 1279 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

26 
19 
12 
29 

174 
140 
105 
105 

25 
17 
19 
12 

0 
0 
0 
0 

225 
176 
136 
146 

2 
1 
6 
4 

3 
0 
3 
4 

14 
15 
14 
14 

0 
0 
0 
0 

19 
16 
23 
22 

10 
6 

15 
1 

183 
197 
174 
158 

28 
28 
12 
8 

0 
0 
0 
0 

221 
231 
201 
167 

11 
10 
10 
12 

1 
0 
7 
2 

1 
8 
6 
3 

0 
0 
0 
0 

13 
18 
23 
17 

478 
441 
383 
352 

Total 86 524 73 0 683 13 10 57 0 80 32 712 76 0 820 43 10 18 0 71 1654 

05:00 PM 
05:15 PM 
05:30 PM 

Grand Total 
Apprch % 

Total % 

15 120 
17 82 
27 91 

193 1248 
11.9 76.8 
4.9 31.6 

22 
19 
17 

185 
11.4 
4.7 

0 
0 
0 
0 
0 
0 

157 
118 
135 

1626 

41.2 

4 
5 
6 

46 
21.7 
1.2 

3 
3 
4 

28 
13.2 
0.7 

12 
10 
13 

138 
65.1 
3.5 

0 
0 
0 
0 
0 
0 

19 
18 
23 

212 

5.4 

4 175 
2 134 
2 128 

53 1720 
2.8 89.9 
1.3 43.6 

15 
7 

11 
140 
7.3 
3.5 

0 
0 
0 
0 
0 
0 

194 
143 
141 

1913 

48.5 

15 
12 
11 

120 
61.9 

3 

4 
3 
3 

25 
12.9 
0.6 

6 
7 
3 

49 
25.3 
1.2 

0 
0 
0 
0 
0 
0 

25 
22 
17 

194 

4.9 

395 
301 
316 

3945 

Motorcycles 
% Motorcycles 

0 5 
0 0.4 

0 
0 

0 
0 

5 
0.3 

0 
0 

1 
3.6 

1 
0.7 

0 
0 

2 
0.9 

1 7 
1.9 0.4 

1 
0.7 

0 
0 

9 
0.5 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

16 
0.4 

Cars 
% Cars 

136 1088 
70.5 87.2 

163 
88.1 

0 
0 

1387 
85.3 

40 
87 

19 
67.9 

106 
76.8 

0 
0 

165 
77.8 

42 1285 
79.2 74.7 

112 
80 

0 
0 

1439 
75.2 

95 
79.2 

18 
72 

44 
89.8 

0 
0 

157 
80.9 

3148 
79.8 

Light Goods Vehicles 

% Light Goods Vehicles 

55 137 
28.5 11 

21 
11.4 

0 
0 

213 
13.1 

6 
13 

7 
25 

30 
21.7 

0 
0 

43 
20.3 

9 404 
17 23.5 

27 
19.3 

0 
0 

440 
23 

23 
19.2 

7 
28 

2 
4.1 

0 
0 

32 
16.5 

728 
18.5 

Buses 
% Buses 

1 8 
0.5 0.6 

0 
0 

0 
0 

9 
0.6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 7 
1.9 0.4 

0 
0 

0 
0 

8 
0.4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

17 
0.4 

Single-Unit Trucks 

% Single-Unit Trucks 

1 9 
0.5 0.7 

0 
0 

0 
0 

10 
0.6 

0 
0 

1 
3.6 

0 
0 

0 
0 

1 
0.5 

0 15 
0 0.9 

0 
0 

0 
0 

15 
0.8 

2 
1.7 

0 
0 

2 
4.1 

0 
0 

4 
2.1 

30 
0.8 

Articulated Trucks 

% Articulated Trucks 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0.7 

0 
0 

1 
0.5 

0 1 
0 0.1 

0 
0 

0 
0 

1 
0.1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 
0.1 

Bicycles on Road 

% Bicycles on Road 

0 1 
0 0.1 

1 
0.5 

0 
0 

2 
0.1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 1 
0 0.1 

0 
0 

0 
0 

1 
0.1 

0 
0 

0 
0 

1 
2 

0 
0 

1 
0.5 

4 
0.1 

Bicycles on Crosswalk 

% Bicycles on Crosswalk 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Pedestrians 
% Pedestrians 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



     

    

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Piilani Hwy - Okolani Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

PIILANI HWY 
Southbound 

OKOLANI DR 
Westbound 

PIILANI HWY 
Northbound 

OKOLANI DR 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 03:15 PM to 05:30 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 03:30 PM 

% App. Total 10.2 79.3 10.5 0 20.2 10.1 69.7 0 2.9 88.4 8.7 0 68.8 5.2 26 0 
PHF .779 .909 .840 .000 .887 .500 .563 .738 .000 .718 .650 .920 .688 .000 .960 .779 .500 .625 .000 .802 .950 

03:30 PM 14 155 24 0 193 9 2 12 0 23 7 191 9 0 207 15 2 5 0 22 445 
03:45 PM 22 164 18 0 204 6 4 21 0 31 3 213 12 0 228 17 1 6 0 24 487 
04:00 PM 26 174 25 0 225 2 3 14 0 19 10 183 28 0 221 11 1 1 0 13 478 
04:15 PM 19 140 17 0 176 1 0 15 0 16 6 197 28 0 231 10 0 8 0 18 441 

Total Volume 81 633 84 0 798 18 9 62 0 89 26 784 77 0 887 53 4 20 0 77 1851 
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Peak Hour Begins at 03:30 PM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Wailea Ike Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
WAILEA ALANUI DR WAILEA IKE DR WAILEA ALANUI DR 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

06:30 AM 18 36 0 0 54 101 0 24 0 125 0 12 46 2 60 0 0 0 0 0 239 
06:45 AM 13 45 0 0 58 111 0 34 0 145 0 10 33 2 45 0 0 0 0 0 248 

Total 31 81 0 0 112 212 0 58 0 270 0 22 79 4 105 0 0 0 0 0 487 

07:00 AM 
07:15 AM 
07:30 AM 
07:45 AM 

16 
21 
18 
24 

42 
52 
45 
56 

0 
0 
0 
0 

0 
2 
9 
1 

58 
75 
72 
81 

91 
98 
96 

119 

0 
0 
0 
0 

18 
33 
42 
29 

0 
3 
3 
0 

109 
134 
141 
148 

0 
0 
0 
0 

10 
11 
14 
16 

34 
38 
25 
42 

7 
6 

10 
7 

51 
55 
49 
65 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

218 
264 
262 
294 

Total 79 195 0 12 286 404 0 122 6 532 0 51 139 30 220 0 0 0 0 0 1038 

08:00 AM 
08:15 AM 
08:30 AM 
08:45 AM 

35 
19 
30 
29 

68 
56 
68 
58 

0 
0 
0 
0 

0 
2 
0 
0 

103 
77 
98 
87 

126 
131 
100 
87 

0 
0 
0 
0 

33 
33 
33 
39 

0 
1 
0 
0 

159 
165 
133 
126 

0 
0 
0 
0 

23 
25 
30 
19 

48 
36 
33 
39 

6 
8 
9 
3 

77 
69 
72 
61 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

339 
311 
303 
274 

Total 113 250 0 2 365 444 0 138 1 583 0 97 156 26 279 0 0 0 0 0 1227 

Grand Total 
Apprch % 

Total % 

223 526 
29.2 68.9 
8.1 19.1 

0 
0 
0 

14 
1.8 
0.5 

763 

27.7 

1060 
76.5 
38.5 

0 
0 
0 

318 
23 

11.6 

7 
0.5 
0.3 

1385 

50.3 

0 
0 
0 

170 374 
28.1 61.9 
6.2 13.6 

60 
9.9 
2.2 

604 

21.9 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 

2752 

Motorcycles 
% Motorcycles 

2 6 
0.9 1.1 

0 
0 

0 
0 

8 
1 

2 
0.2 

0 
0 

2 
0.6 

0 
0 

4 
0.3 

0 
0 

3 1 
1.8 0.3 

0 
0 

4 
0.7 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

16 
0.6 

Cars 
% Cars 

175 383 
78.5 72.8 

0 
0 

0 
0 

558 
73.1 

758 
71.5 

0 
0 

227 
71.4 

0 
0 

985 
71.1 

0 
0 

127 303 
74.7 81 

0 
0 

430 
71.2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1973 
71.7 

Light Goods Vehicles 

% Light Goods Vehicles 

41 108 
18.4 20.5 

0 
0 

0 
0 

149 
19.5 

270 
25.5 

0 
0 

72 
22.6 

0 
0 

342 
24.7 

0 
0 

24 57 
14.1 15.2 

0 
0 

81 
13.4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

572 
20.8 

Buses 
% Buses 

3 1 
1.3 0.2 

0 
0 

0 
0 

4 
0.5 

3 
0.3 

0 
0 

5 
1.6 

0 
0 

8 
0.6 

0 
0 

2 2 
1.2 0.5 

0 
0 

4 
0.7 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

16 
0.6 

Single-Unit Trucks 

% Single-Unit Trucks 

2 9 
0.9 1.7 

0 
0 

0 
0 

11 
1.4 

24 
2.3 

0 
0 

7 
2.2 

0 
0 

31 
2.2 

0 
0 

6 6 
3.5 1.6 

0 
0 

12 
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

54 
2 

Articulated Trucks 

% Articulated Trucks 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

2 
0.2 

0 
0 

2 
0.6 

0 
0 

4 
0.3 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4 
0.1 

Bicycles on Road 

% Bicycles on Road 

0 19 
0 3.6 

0 
0 

0 
0 

19 
2.5 

1 
0.1 

0 
0 

3 
0.9 

0 
0 

4 
0.3 

0 
0 

8 5 
4.7 1.3 

0 
0 

13 
2.2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

36 
1.3 

Bicycles on Crosswalk 

% Bicycles on Crosswalk 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 
0 0 

1 
1.7 

1 
0.2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

Pedestrians 
% Pedestrians 

0 0 
0 0 

0 
0 

14 
100 

14 
1.8 

0 
0 

0 
0 

0 
0 

7 
100 

7 
0.5 

0 
0 

0 0 
0 0 

59 
98.3 

59 
9.8 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

80 
2.9 



     

    

  

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Wailea Ike Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

WAILEA ALANUI DR 
Southbound 

WAILEA IKE DR 
Westbound 

WAILEA ALANUI DR 
Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 06:30 AM to 08:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

% App. Total 30.1 69.1 0 0.8 78.7 0 21.2 0.2 0 33.2 56.2 10.6 0 0 0 0 
PHF .771 .912 .000 .375 .871 .908 .000 .970 .250 .917 .000 .783 .828 .833 .919 .000 .000 .000 .000 .000 .920 

07:45 AM 24 56 0 1 81 119 0 29 0 148 0 16 42 7 65 0 0 0 0 0 294 
08:00 AM 35 68 0 0 103 126 0 33 0 159 0 23 48 6 77 0 0 0 0 0 339 
08:15 AM 19 56 0 2 77 131 0 33 1 165 0 25 36 8 69 0 0 0 0 0 311 
08:30 AM 30 68 0 0 98 100 0 33 0 133 0 30 33 9 72 0 0 0 0 0 303 

Total Volume 108 248 0 3 359 476 0 128 1 605 0 94 159 30 283 0 0 0 0 0 1247 
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Peak Hour Begins at 07:45 AM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Wailea Ike Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
WAILEA ALANUI DR WAILEA IKE DR WAILEA ALANUI DR 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

03:15 PM 45 31 0 3 79 41 0 31 2 74 0 68 123 10 201 0 0 0 0 0 354 
03:30 PM 60 51 0 1 112 61 0 39 0 100 0 67 127 7 201 0 0 0 0 0 413 
03:45 PM 54 52 0 3 109 81 0 49 0 130 0 74 100 4 178 0 0 0 0 0 417 

Total 159 134 0 7 300 183 0 119 2 304 0 209 350 21 580 0 0 0 0 0 1184 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

50 
61 
57 
40 

72 
49 
48 
54 

0 
0 
0 
0 

1 
3 
0 
5 

123 
113 
105 
99 

99 
108 
91 
72 

0 
0 
0 
0 

52 
68 
51 
46 

2 
0 
1 
5 

153 
176 
143 
123 

0 
0 
0 
0 

82 
89 
84 
51 

152 
119 
142 
89 

9 
9 

10 
19 

243 
217 
236 
159 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

519 
506 
484 
381 

Total 208 223 0 9 440 370 0 217 8 595 0 306 502 47 855 0 0 0 0 0 1890 

05:00 PM 
05:15 PM 
05:30 PM 

Grand Total 
Apprch % 

Total % 

46 
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37 

500 
48.9 
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16.8 27.3 

7 
1 
7 

83 
4.4 

2 

179 
152 
134 

1900 

46.1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

366 
360 
320 

4120 

Motorcycles 
% Motorcycles 

4 
0.8 

7 
1.4 

0 
0 

0 
0 

11 
1.1 

3 
0.4 

0 
0 

1 
0.2 

0 
0 

4 
0.3 

0 
0 

19 5 
2.7 0.4 

0 
0 

24 
1.3 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

39 
0.9 

Cars 
% Cars 

419 
83.8 

432 
87.4 

0 
0 

0 
0 

851 
83.3 

615 
85.2 

0 
0 

380 
81.9 

0 
0 

995 
83.1 

0 
0 

551 905 
79.6 80.4 

0 
0 

1456 
76.6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3302 
80.1 

Light Goods Vehicles 

% Light Goods Vehicles 

71 
14.2 

40 
8.1 

0 
0 

0 
0 

111 
10.9 

90 
12.5 

0 
0 

74 
15.9 

0 
0 

164 
13.7 

0 
0 

105 195 
15.2 17.3 

0 
0 

300 
15.8 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

575 
14 

Buses 
% Buses 

4 
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Single-Unit Trucks 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Wailea Ike Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

WAILEA ALANUI DR 
Southbound 

WAILEA IKE DR 
Westbound 

WAILEA ALANUI DR 
Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 03:30 PM 

% App. Total 49.2 49 0 1.8 62.4 0 37.2 0.4 0 37.2 59.4 3.5 0 0 0 0 
PHF .922 .778 .000 .667 .929 .808 .000 .765 .250 .794 .000 .876 .819 .806 .863 .000 .000 .000 .000 .000 .894 

03:30 PM 60 51 0 1 112 61 0 39 0 100 0 67 127 7 201 0 0 0 0 0 413 
03:45 PM 54 52 0 3 109 81 0 49 0 130 0 74 100 4 178 0 0 0 0 0 417 
04:00 PM 50 72 0 1 123 99 0 52 2 153 0 82 152 9 243 0 0 0 0 0 519 
04:15 PM 61 49 0 3 113 108 0 68 0 176 0 89 119 9 217 0 0 0 0 0 506 

Total Volume 225 224 0 8 457 349 0 208 2 559 0 312 498 29 839 0 0 0 0 0 1855 
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Peak Hour Begins at 03:30 PM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Kaukahi Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
WAILEA ALANUI DR KAUKAHI DR WAILEA ALANUI DR KAUKAHI DR 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

06:30 AM 3 42 15 3 63 9 6 2 0 17 0 5 2 0 7 3 0 0 1 4 91 
06:45 AM 4 39 21 2 66 15 6 2 0 23 1 2 3 0 6 7 2 0 4 13 108 

Total 7 81 36 5 129 24 12 4 0 40 1 7 5 0 13 10 2 0 5 17 199 
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Total 38 190 99 8 335 42 33 19 0 94 3 38 7 0 48 21 11 3 14 49 526 

08:00 AM 
08:15 AM 
08:30 AM 
08:45 AM 
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0 
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0 
0 
1 
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0 
4 
3 
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6 
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11 
18 

149 
154 
167 
158 

Total 38 228 75 12 353 77 41 28 0 146 2 66 17 0 85 22 8 3 11 44 628 

Grand Total 83 499 210 25 817 143 86 51 0 280 6 111 29 0 146 53 21 6 30 110 1353 
Apprch % 10.2 61.1 25.7 3.1 51.1 30.7 18.2 0 4.1 76 19.9 0 48.2 19.1 5.5 27.3 

Total % 6.1 36.9 15.5 1.8 60.4 10.6 6.4 3.8 0 20.7 0.4 8.2 2.1 0 10.8 3.9 1.6 0.4 2.2 8.1 
Motorcycles 2 3 1 0 6 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 9 
% Motorcycles 2.4 0.6 0.5 0 0.7 0 0 0 0 0 0 2.7 0 0 2.1 0 0 0 0 0 0.7 

Cars 51 322 124 0 497 64 59 33 0 156 2 76 9 0 87 34 10 3 0 47 787 
% Cars 61.4 64.5 59 0 60.8 44.8 68.6 64.7 0 55.7 33.3 68.5 31 0 59.6 64.2 47.6 50 0 42.7 58.2 

Light Goods Vehicles 28 147 68 0 243 70 25 15 0 110 3 24 13 0 40 9 9 2 0 20 413 
% Light Goods Vehicles 33.7 29.5 32.4 0 29.7 49 29.1 29.4 0 39.3 50 21.6 44.8 0 27.4 17 42.9 33.3 0 18.2 30.5 

Buses 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 5 
% Buses 0 0 1 0 0.2 0 0 0 0 0 0 0 0 0 0 5.7 0 0 0 2.7 0.4 

Single-Unit Trucks 2 10 8 0 20 6 0 3 0 9 1 2 5 0 8 3 2 1 0 6 43 
% Single-Unit Trucks 2.4 2 3.8 0 2.4 4.2 0 5.9 0 3.2 16.7 1.8 17.2 0 5.5 5.7 9.5 16.7 0 5.5 3.2 
Articulated Trucks 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2 

% Articulated Trucks 0 0.2 0 0 0.1 0 1.2 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0.1 
Bicycles on Road 0 16 7 0 23 3 1 0 0 4 0 6 2 0 8 4 0 0 0 4 39 

% Bicycles on Road 0 3.2 3.3 0 2.8 2.1 1.2 0 0 1.4 0 5.4 6.9 0 5.5 7.5 0 0 0 3.6 2.9 
Bicycles on Crosswalk 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
% Bicycles on Crosswalk 0 0 0 4 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 

Pedestrians 0 0 0 24 24 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 54 
% Pedestrians 0 0 0 96 2.9 0 0 0 0 0 0 0 0 0 0 0 0 0 100 27.3 4 



     

    

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Kaukahi Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

WAILEA ALANUI DR 
Southbound 

KAUKAHI DR 
Westbound 

WAILEA ALANUI DR 
Northbound 

KAUKAHI DR 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 07:45 AM to 08:30 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

% App. Total 12.1 61.1 24.4 2.5 54.7 24.5 20.9 0 2.5 78.5 19 0 58.5 7.3 2.4 31.7 
PHF .846 .945 .824 .563 .922 .864 .654 .806 .000 .808 .500 .861 .625 .000 .790 .857 .375 .250 .542 .683 .934 

07:45 AM 13 58 27 1 99 16 5 5 0 26 0 10 4 0 14 7 2 0 6 15 154 
08:00 AM 8 52 20 2 82 21 13 9 0 43 0 18 0 0 18 6 0 0 0 6 149 
08:15 AM 10 54 21 4 89 22 6 6 0 34 1 16 5 0 22 4 1 0 4 9 154 
08:30 AM 13 59 21 2 95 17 10 9 0 36 1 18 6 0 25 7 0 1 3 11 167 

Total Volume 44 223 89 9 365 76 34 29 0 139 2 62 15 0 79 24 3 1 13 41 624 
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Peak Hour Begins at 07:45 AM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Kaukahi Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
WAILEA ALANUI DR KAUKAHI DR WAILEA ALANUI DR KAUKAHI DR 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

03:15 PM 5 21 6 2 34 5 7 5 0 17 1 81 13 0 95 21 10 1 0 32 178 
03:30 PM 4 25 8 0 37 4 4 7 0 15 1 97 14 0 112 19 11 1 0 31 195 
03:45 PM 7 24 17 2 50 4 9 5 0 18 0 75 12 0 87 17 14 1 0 32 187 

Total 16 70 31 4 121 13 20 17 0 50 2 253 39 0 294 57 35 3 0 95 560 
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04:45 PM 

9 
8 

12 
5 

46 
34 
32 
26 

16 
15 
20 
17 

0 
0 
0 
0 

71 
57 
64 
48 

5 
11 
3 
3 

7 
7 
4 
3 

9 
9 
7 
6 

0 
0 
0 
0 

21 
27 
14 
12 

1 
4 
0 
1 

84 
95 
82 
54 

18 
10 
6 

12 

0 
0 
0 
0 

103 
109 
88 
67 

38 
20 
25 
13 

10 
10 
9 

11 

1 
1 
0 
0 

1 
0 
0 
2 

50 
31 
34 
26 

245 
224 
200 
153 

Total 34 138 68 0 240 22 21 31 0 74 6 315 46 0 367 96 40 2 3 141 822 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Wailea Alanui Dr - Kaukahi Dr 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

WAILEA ALANUI DR 
Southbound 

KAUKAHI DR 
Westbound 

WAILEA ALANUI DR 
Northbound 

KAUKAHI DR 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 03:30 PM to 04:15 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 03:30 PM 

% App. Total 13 60 26 0.9 29.6 33.3 37 0 1.5 85.4 13.1 0 65.3 31.2 2.8 0.7 
PHF .778 .701 .824 .250 .757 .545 .750 .833 .000 .750 .375 .905 .750 .000 .917 .618 .804 1.00 .250 .720 .868 

03:30 PM 4 25 8 0 37 4 4 7 0 15 1 97 14 0 112 19 11 1 0 31 195 
03:45 PM 7 24 17 2 50 4 9 5 0 18 0 75 12 0 87 17 14 1 0 32 187 
04:00 PM 9 46 16 0 71 5 7 9 0 21 1 84 18 0 103 38 10 1 1 50 245 
04:15 PM 8 34 15 0 57 11 7 9 0 27 4 95 10 0 109 20 10 1 0 31 224 

Total Volume 28 129 56 2 215 24 27 30 0 81 6 351 54 0 411 94 45 4 1 144 851 
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Peak Hour Begins at 03:30 PM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Keoneoio Rd - Parking Lot 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
MAKENA KEONEOIO RD PRKG LOT DWY MAKENA KEONEOIO RD 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

06:30 AM 1 0 0 0 1 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 5 
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 7 0 0 7 0 0 0 0 0 7 

Total 1 0 0 0 1 0 0 0 0 0 0 11 0 0 11 0 0 0 0 0 12 
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0 

5 
4 
9 

14 

0 
0 
0 
0 

0 
0 
0 
0 

0 
1 
1 
0 

0 
3 
7 
0 

0 
4 
8 
0 

0 
0 
0 
0 

14 
8 
6 

10 

0 
1 
0 
0 

0 
0 
0 
0 

14 
9 
6 

10 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

19 
17 
23 
24 

Total 9 21 0 2 32 0 0 2 10 12 0 38 1 0 39 0 0 0 0 0 83 

Grand Total 10 26 0 3 39 2 0 7 11 20 0 73 7 0 80 0 0 0 0 0 139 
Apprch % 25.6 66.7 0 7.7 10 0 35 55 0 91.2 8.8 0 0 0 0 0 

Total % 7.2 18.7 0 2.2 28.1 1.4 0 5 7.9 14.4 0 52.5 5 0 57.6 0 0 0 0 0 
Motorcycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Motorcycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cars 10 15 0 0 25 1 0 6 0 7 0 41 5 0 46 0 0 0 0 0 78 
% Cars 100 57.7 0 0 64.1 50 0 85.7 0 35 0 56.2 71.4 0 57.5 0 0 0 0 0 56.1 

Light Goods Vehicles 0 2 0 0 2 1 0 0 0 1 0 25 1 0 26 0 0 0 0 0 29 
% Light Goods Vehicles 0 7.7 0 0 5.1 50 0 0 0 5 0 34.2 14.3 0 32.5 0 0 0 0 0 20.9 

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Single-Unit Trucks 0 1 0 0 1 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 3 
% Single-Unit Trucks 0 3.8 0 0 2.6 0 0 0 0 0 0 2.7 0 0 2.5 0 0 0 0 0 2.2 
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bicycles on Road 0 8 0 0 8 0 0 1 0 1 0 5 1 0 6 0 0 0 0 0 15 

% Bicycles on Road 0 30.8 0 0 20.5 0 0 14.3 0 5 0 6.8 14.3 0 7.5 0 0 0 0 0 10.8 
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pedestrians 0 0 0 3 3 0 0 0 11 11 0 0 0 0 0 0 0 0 0 0 14 
% Pedestrians 0 0 0 100 7.7 0 0 0 100 55 0 0 0 0 0 0 0 0 0 0 10.1 



     

    

  

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Keoneoio Rd - Parking Lot 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

MAKENA KEONEOIO RD 
Southbound 

PRKG LOT DWY 
Westbound 

MAKENA KEONEOIO RD 
Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 07:45 AM to 08:30 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

% App. Total 30 55 0 15 7.7 0 15.4 76.9 0 97.1 2.9 0 0 0 0 0 
PHF .375 .550 .000 .375 .556 .250 .000 .500 .357 .406 .000 .589 .250 .000 .607 .000 .000 .000 .000 .000 .728 

07:45 AM 0 1 0 1 2 1 0 0 0 1 0 5 0 0 5 0 0 0 0 0 8 
08:00 AM 0 5 0 0 5 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 19 
08:15 AM 2 0 0 2 4 0 0 1 3 4 0 8 1 0 9 0 0 0 0 0 17 
08:30 AM 4 5 0 0 9 0 0 1 7 8 0 6 0 0 6 0 0 0 0 0 23 

Total Volume 6 11 0 3 20 1 0 2 10 13 0 33 1 0 34 0 0 0 0 0 67 
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Peak Hour Begins at 07:45 AM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Keoneoio Rd - Parking Lot 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
MAKENA KEONEOIO RD PRKG LOT DWY MAKENA KEONEOIO RD 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

03:15 PM 0 9 0 0 9 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 10 
03:30 PM 0 17 0 0 17 0 0 1 5 6 0 4 2 0 6 0 0 0 0 0 29 
03:45 PM 0 11 0 0 11 2 0 0 0 2 0 1 0 0 1 0 0 0 0 0 14 

Total 0 37 0 0 37 2 0 1 5 8 0 6 2 0 8 0 0 0 0 0 53 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

0 
1 
1 
0 

8 
6 
7 
6 

0 
0 
0 
0 

0 
0 
0 
0 

8 
7 
8 
6 

0 
1 
2 
0 

0 
0 
0 
0 

2 
1 
0 
0 

0 
1 
0 
0 

2 
3 
2 
0 

0 
0 
0 
0 

3 
2 
4 
2 

0 
1 
0 
0 

0 
0 
0 
0 

3 
3 
4 
2 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

13 
13 
14 
8 

Total 2 27 0 0 29 3 0 3 1 7 0 11 1 0 12 0 0 0 0 0 48 

05:00 PM 
05:15 PM 
05:30 PM 

Grand Total 
Apprch % 

Total % 

0 3 
0 6 
0 3 
2 76 

2.5 95 
1.6 61.3 

0 
0 
0 
0 
0 
0 

0 
0 
2 
2 

2.5 
1.6 

3 
6 
5 

80 

64.5 

0 
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0 
5 

33.3 
4 

0 
0 
0 
0 
0 
0 

0 
0 
0 
4 

26.7 
3.2 

0 
0 
0 
6 

40 
4.8 

0 
0 
0 

15 

12.1 

0 
0 
0 
0 
0 
0 

3 
5 
1 

26 
89.7 

21 

0 
0 
0 
3 

10.3 
2.4 

0 
0 
0 
0 
0 
0 

3 
5 
1 

29 

23.4 

0 
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0 
0 
0 
0 

0 
0 
0 
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0 

0 
0 
0 
0 
0 
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0 
0 
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0 

6 
11 
6 

124 

Motorcycles 
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0 1 
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Cars 
% Cars 

2 38 
100 50 
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40 
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4 
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3 
75 
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7 
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20 
76.9 

3 
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0 
0 

23 
79.3 

0 
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0 
0 

0 
0 

70 
56.5 

Light Goods Vehicles 

% Light Goods Vehicles 

0 36 
0 47.4 

0 
0 

0 
0 

36 
45 

1 
20 

0 
0 

1 
25 

0 
0 

2 
13.3 

0 
0 

5 
19.2 

0 
0 

0 
0 

5 
17.2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

43 
34.7 

Buses 
% Buses 

0 0 
0 0 

0 
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0 
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0 
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0 
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0 
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0 
0 

0 
0 

0 
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0 
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0 
0 

0 
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0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Single-Unit Trucks 
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0 1 
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Articulated Trucks 

% Articulated Trucks 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
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0 
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0 
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0 
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0 

0 
0 

Bicycles on Road 

% Bicycles on Road 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
3.8 

0 
0 

0 
0 

1 
3.4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
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Bicycles on Crosswalk 

% Bicycles on Crosswalk 

0 0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
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0 
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0 
0 

0 
0 

0 
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0 
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0 
0 
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0 
0 

0 
0 

Pedestrians 
% Pedestrians 

0 0 
0 0 

0 
0 
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100 

2 
2.5 
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0 

6 
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40 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

8 
6.5 



     

    

  

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Keoneoio Rd - Parking Lot 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

MAKENA KEONEOIO RD 
Southbound 

PRKG LOT DWY 
Westbound 

MAKENA KEONEOIO RD 
Northbound Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 03:15 PM to 05:30 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 03:30 PM 

% App. Total 2.3 97.7 0 0 23.1 0 30.8 46.2 0 76.9 23.1 0 0 0 0 0 
PHF .250 .618 .000 .000 .632 .375 .000 .500 .300 .542 .000 .625 .375 .000 .542 .000 .000 .000 .000 .000 .595 

03:30 PM 0 17 0 0 17 0 0 1 5 6 0 4 2 0 6 0 0 0 0 0 29 
03:45 PM 0 11 0 0 11 2 0 0 0 2 0 1 0 0 1 0 0 0 0 0 14 
04:00 PM 0 8 0 0 8 0 0 2 0 2 0 3 0 0 3 0 0 0 0 0 13 
04:15 PM 1 6 0 0 7 1 0 1 1 3 0 2 1 0 3 0 0 0 0 0 13 

Total Volume 1 42 0 0 43 3 0 4 6 13 0 10 3 0 13 0 0 0 0 0 69 
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Peak Hour Begins at 03:30 PM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Alanui - Makena Keoneoio Rd 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
MAKENA ALANUI DR MAKENA ALANUI DR MAKENA KEONEOIO RD 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

06:30 AM 0 4 15 0 19 0 0 0 0 0 0 6 0 0 6 0 0 1 0 1 26 
06:45 AM 0 4 15 0 19 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 23 

Total 0 8 30 0 38 0 0 0 0 0 0 10 0 0 10 0 0 1 0 1 49 

07:00 AM 
07:15 AM 
07:30 AM 
07:45 AM 

0 
0 
0 
0 

9 
11 
13 
21 

13 
13 
8 
9 

0 
0 
0 
0 

22 
24 
21 
30 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
1 
1 
0 

6 
3 
7 

12 

0 
0 
0 
0 

0 
0 
0 
0 

6 
4 
8 

12 

0 
2 
1 
2 

0 
0 
0 
0 

0 
2 
1 
0 

0 
0 
2 
0 

0 
4 
4 
2 

28 
32 
33 
44 

Total 0 54 43 0 97 0 0 0 0 0 2 28 0 0 30 5 0 3 2 10 137 

08:00 AM 
08:15 AM 
08:30 AM 
08:45 AM 

0 
0 
0 
0 

18 
23 
25 
31 

15 
6 

12 
6 

0 
0 
0 
0 

33 
29 
37 
37 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

1 
2 
1 
1 

6 
6 

11 
4 

0 
0 
0 
0 

0 
0 
0 
0 

7 
8 

12 
5 

0 
3 
4 
5 

0 
0 
0 
0 

0 
2 
1 
4 

0 
0 
0 
0 

0 
5 
5 
9 

40 
42 
54 
51 

Total 0 97 39 0 136 0 0 0 0 0 5 27 0 0 32 12 0 7 0 19 187 

Grand Total 0 159 112 0 271 0 0 0 0 0 7 65 0 0 72 17 0 11 2 30 373 
Apprch % 0 58.7 41.3 0 0 0 0 0 9.7 90.3 0 0 56.7 0 36.7 6.7 

Total % 0 42.6 30 0 72.7 0 0 0 0 0 1.9 17.4 0 0 19.3 4.6 0 2.9 0.5 8 
Motorcycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Motorcycles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cars 0 106 52 0 158 0 0 0 0 0 3 40 0 0 43 11 0 6 0 17 218 
% Cars 0 66.7 46.4 0 58.3 0 0 0 0 0 42.9 61.5 0 0 59.7 64.7 0 54.5 0 56.7 58.4 

Light Goods Vehicles 0 36 54 0 90 0 0 0 0 0 1 11 0 0 12 2 0 0 0 2 104 
% Light Goods Vehicles 0 22.6 48.2 0 33.2 0 0 0 0 0 14.3 16.9 0 0 16.7 11.8 0 0 0 6.7 27.9 

Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Single-Unit Trucks 0 2 3 0 5 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 6 
% Single-Unit Trucks 0 1.3 2.7 0 1.8 0 0 0 0 0 0 0 0 0 0 5.9 0 0 0 3.3 1.6 
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

% Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bicycles on Road 0 15 3 0 18 0 0 0 0 0 3 14 0 0 17 3 0 5 0 8 43 

% Bicycles on Road 0 9.4 2.7 0 6.6 0 0 0 0 0 42.9 21.5 0 0 23.6 17.6 0 45.5 0 26.7 11.5 
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 6.7 0.5 



     

    

  

    

 

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Alanui - Makena Keoneoio Rd 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

MAKENA ALANUI DR 
Southbound Westbound 

MAKENA ALANUI DR 
Northbound 

MAKENA KEONEOIO RD 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 07:45 AM to 08:30 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:45 AM 

% App. Total 0 67.4 32.6 0 0 0 0 0 10.3 89.7 0 0 75 0 25 0 
PHF .000 .870 .700 .000 .872 .000 .000 .000 .000 .000 .500 .729 .000 .000 .813 .563 .000 .375 .000 .600 .833 

07:45 AM 0 21 9 0 30 0 0 0 0 0 0 12 0 0 12 2 0 0 0 2 44 
08:00 AM 0 18 15 0 33 0 0 0 0 0 1 6 0 0 7 0 0 0 0 0 40 
08:15 AM 0 23 6 0 29 0 0 0 0 0 2 6 0 0 8 3 0 2 0 5 42 
08:30 AM 0 25 12 0 37 0 0 0 0 0 1 11 0 0 12 4 0 1 0 5 54 

Total Volume 0 87 42 0 129 0 0 0 0 0 4 35 0 0 39 9 0 3 0 12 180 
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Peak Hour Begins at 07:45 AM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



     

Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Alanui - Makena Keoneoio Rd 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 1 

Groups Printed- Motorcycles - Cars - Light Goods Vehicles - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians 
MAKENA ALANUI DR MAKENA ALANUI DR MAKENA KEONEOIO RD 

Southbound Westbound Northbound Eastbound 
Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

03:15 PM 0 19 0 0 19 0 0 0 0 0 0 41 0 0 41 8 0 2 1 11 71 
03:30 PM 0 24 0 0 24 0 0 0 0 0 4 48 0 0 52 26 0 2 0 28 104 
03:45 PM 0 12 1 0 13 0 0 0 0 0 2 32 0 0 34 17 0 0 0 17 64 

Total 0 55 1 0 56 0 0 0 0 0 6 121 0 0 127 51 0 4 1 56 239 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

0 
0 
0 
0 

25 
25 
21 
17 
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0 
0 

28 
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7 
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0 

2 
1 
1 
1 
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11 
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8 

99 
90 
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56 

Total 0 88 10 0 98 0 0 0 0 0 4 169 0 0 173 33 0 5 0 38 309 

05:00 PM 
05:15 PM 
05:30 PM 

Grand Total 
Apprch % 

Total % 

0 
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Austin Tsutsumi & Associates 
501 Sumner Street #521 

Honolulu, HI 96817 
Phone: (808) 533-3646 Fax: (808) 526-1267 

File Name : Makena Alanui - Makena Keoneoio Rd 
Site Code : 18-521 Makena H2 
Start Date : 5/1/2018 
Page No : 2 

MAKENA ALANUI DR 
Southbound Westbound 

MAKENA ALANUI DR 
Northbound 

MAKENA KEONEOIO RD 
Eastbound 

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total 

Peak Hour Analysis From 03:15 PM to 05:30 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 03:30 PM 

% App. Total 0 93.5 6.5 0 0 0 0 0 4 96 0 0 92.5 0 7.5 0 
PHF .000 .860 .500 .000 .821 .000 .000 .000 .000 .000 .500 .819 .000 .000 .825 .596 .000 .625 .000 .598 .858 

03:30 PM 0 24 0 0 24 0 0 0 0 0 4 48 0 0 52 26 0 2 0 28 104 
03:45 PM 0 12 1 0 13 0 0 0 0 0 2 32 0 0 34 17 0 0 0 17 64 
04:00 PM 0 25 3 0 28 0 0 0 0 0 2 58 0 0 60 9 0 2 0 11 99 
04:15 PM 0 25 2 0 27 0 0 0 0 0 0 52 0 0 52 10 0 1 0 11 90 

Total Volume 0 86 6 0 92 0 0 0 0 0 8 190 0 0 198 62 0 5 0 67 357 
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Peak Hour Begins at 03:30 PM 

Motorcycles 
Cars 
Light Goods Vehicles 
Buses 
Single-Unit Trucks 
Articulated Trucks 
Bicycles on Road 
Bicycles on Crosswalk 
Pedestrians 

Peak Hour Data 

North 



  
 
 

 
 
 
 

APPENDIX B 
LEVEL OF SERVICE CRITERIA 



 

 

 

 

 
 

 
 

 
 
 

 
 

 

  

 

 

 
 

APPENDIX B – LEVEL OF SERVICE (LOS) CRITERIA 

VEHICULAR LEVEL OF SERVICE FOR  
SIGNALIZED INTERSECTIONS (HCM 6th EDITION) 

Level of service for vehicles at 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 the 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. 

VEHICULAR LEVEL OF SERVICE CRITERIA FOR  
UNSIGNALIZED INTERSECTIONS (HCM 6th EDITION) 

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

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

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

Level of Average Control Delay 
Service (sec/veh) 

A ≤ 10 
B >10 and ≤15 
C >15 and ≤25 
D >25 and ≤35 
E >35 and ≤50 
F > 50 



  
 
 

 
 
 
 

APPENDIX C 
LEVEL OF SERVICE CALCULATIONS 



  
 
 

 
 

 
 
 
 

APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Existing AM Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 11/12/2018 

Intersection 
Int Delay, s/veh 0.4 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 6 0 1 35 87 17 
Future Vol, veh/h 6 0 1 35 87 17 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 7 0 1 38 95 18 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 144 104 113 0 - 0

 Stage 1 104 - - - - -
Stage 2 40 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 849 951 1476 - - -

Stage 1 920 - - - - -
Stage 2 982 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 848 951 1476 - - -
Mov Cap-2 Maneuver 848 - - - - -

Stage 1 919 - - - - -
Stage 2 982 - - - - -

Approach EB NB SB 
HCM Control Delay, s 9.3 0.2 0 
HCM LOS A 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1476 - 848 - -
HCM Lane V/C Ratio 0.001 - 0.008 - -
HCM Control Delay (s) 7.4 0 9.3 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -

Makena H-2 Parcel 06/15/2017 Existing AM Synchro 10 Report 
Page 1 



 

 

 

HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 11/12/2018 

Intersection 
Int Delay, s/veh 1.7 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 1 0 16 2 6 7 
Future Vol, veh/h 1 0 16 2 6 7 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 1 0 17 2 7 8 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 40 18 0 0 19 0

 Stage 1 18 - - - - -
Stage 2 22 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 972 1061 - - 1597 -

Stage 1 1005 - - - - -
Stage 2 1001 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 968 1061 - - 1597 -
Mov Cap-2 Maneuver 968 - - - - -

Stage 1 1001 - - - - -
Stage 2 1001 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.7 0 3.4 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 968 1597 -
HCM Lane V/C Ratio - - 0.001 0.004 -
HCM Control Delay (s) - - 8.7 7.3 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -

Makena H-2 Parcel 06/15/2017 Existing AM Synchro 10 Report 
Page 2 



 

 

 

HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 11/12/2018 

Intersection 
Int Delay, s/veh 3.9 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 24 3 1 76 34 
Future Vol, veh/h 24 3 1 76 34 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 26 3 1 83 37 

Major/Minor Minor2 Minor1 
Conflicting Flow All 428 409 242 411 409 

Stage 1 338 338 - 71 71 
Stage 2 90 71 - 340 338 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 537 532 797 551 532 

Stage 1 676 641 - 939 836 
Stage 2 917 836 - 675 641 

Platoon blocked, % 
Mov Cap-1 Maneuver 495 514 797 534 514 
Mov Cap-2 Maneuver 495 514 - 534 514 

Stage 1 675 621 - 937 834 
Stage 2 875 834 - 650 621 

WBR NBL 

29 2 
29 2 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

32 2 

Major1 
- 242 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1324 
0 -
0 -

- 1324 
- -
- -
- -

NBT 

62 
62 

0 
Free 

-
-
0 
0 

92 
2 

67 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

15 44 
15 44 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

16 48 

Major2 
0 67 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 1535 
- -
- -
-
- 1535 
- -
- -
- -

SBT 

223 
223 

0 
Free 

-
-
0 
0 

92 
2 

242 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

89 
89 

0 
Free 
Yield 

0 
-
-

92 
2 

97 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 12.6 13.8 0.2 0.9 
HCM LOS B B 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1324 - - 504 528 - 1535 - -
HCM Lane V/C Ratio 0.002 - - 0.06 0.226 - 0.031 - -
HCM Control Delay (s) 7.7 - - 12.6 13.8 0 7.4 - -
HCM Lane LOS A - - B B A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0.9 - 0.1 - -

Makena H-2 Parcel 06/15/2017 Existing AM Synchro 10 Report 
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HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 07/05/2018 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 476 128 94 159 108 248 
Future Volume (vph) 
Ideal Flow (vphpl) 

476 
1900 

128 
1900 

94 
1900 

159 
1900 

108 
1900 

248 
1900 

Total Lost time (s) 
Lane Util. Factor 

4.0 
1.00 

4.0 
1.00 

4.0 
1.00 

4.0 
1.00 

4.0 
1.00 

4.0 
0.95 

Frpb, ped/bikes 
Flpb, ped/bikes 

1.00 
1.00 

0.97 
1.00 

1.00 
1.00 

0.98 
1.00 

1.00 
1.00 

1.00 
1.00 

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) 
Flt Permitted 

1770 
0.95 

1528 
1.00 

1863 
1.00 

1545 
1.00 

1770 
0.95 

3539 
1.00 

Satd. Flow (perm) 1770 1528 1863 1545 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 
RTOR Reduction (vph) 

517 
0 

139 
78 

102 
0 

173 
137 

117 
0 

270 
0 

Lane Group Flow (vph) 
Confl. Peds. (#/hr) 

517 61 
14 

102 36 
4 

117 270 

Turn Type 
Protected Phases 

Prot 
8 

Perm NA 
2 

Perm Prot 
1 

NA 
6 

Permitted Phases 8 2 
Actuated Green, G (s) 25.1 25.1 11.7 11.7 8.0 23.7 
Effective Green, g (s) 
Actuated g/C Ratio 

25.1 
0.44 

25.1 
0.44 

11.7 
0.21 

11.7 
0.21 

8.0 
0.14 

23.7 
0.42 

Clearance Time (s) 
Vehicle Extension (s) 

4.0 
3.0 

4.0 
3.0 

4.0 
3.0 

4.0 
3.0 

4.0 
3.0 

4.0 
3.0 

Lane Grp Cap (vph) 
v/s Ratio Prot 

782 
c0.29 

675 383 
c0.05 

318 249 
c0.07 

1476 
0.08 

v/s Ratio Perm 
v/c Ratio 0.66 

0.04 
0.09 0.27 

0.02 
0.11 0.47 0.18 

Uniform Delay, d1 
Progression Factor 

12.5 
1.00 

9.2 
1.00 

18.9 
1.00 

18.3 
1.00 

22.4 
1.00 

10.4 
1.00 

Incremental Delay, d2 
Delay (s) 

2.1 
14.6 

0.1 
9.3 

0.4 
19.3 

0.2 
18.5 

1.4 
23.9 

0.1 
10.5 

Level of Service B A B B C B 
Approach Delay (s) 13.5 18.8 14.5 
Approach LOS B B B 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

14.9 
0.53 

HCM 2000 Level of Service B 

Actuated Cycle Length (s) 56.8 Sum of lost time (s) 12.5 
Intersection Capacity Utilization 45.7% ICU Level of Service A 
Analysis Period (min) 15 
c Critical Lane Group 

Makena H-2 Parcel 06/15/2017 Existing AM Synchro 10 Report 
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HCM 6th TWSC 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 

Intersection 
Int Delay, s/veh 2.9 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 34 10 18 16 12 49 5 295 18 52 745 75 
Future Vol, veh/h 34 10 18 16 12 49 5 295 18 52 745 75 
Conflicting Peds, #/hr 0 0 0 0 0 0 1 0 0 0 0 1 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - Free - - Free - - None - - None 
Storage Length - - 50 - - 50 250 - 250 275 - 200 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 37 11 20 17 13 53 5 321 20 57 810 82 

Major/Minor Minor2 Minor1 Major1 Major2 
Conflicting Flow All 1273 1276 - 1302 1338 - 893 0 0 341 0 0

 Stage 1 925 925 - 331 331 - - - - - - -
Stage 2 348 351 - 971 1007 - - - - - - -

Critical Hdwy 7.12 6.52 - 7.12 6.52 - 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 - 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 144 167 0 138 153 0 759 - - 1218 - -

Stage 1 323 348 0 682 645 0 - - - - - -
Stage 2 668 632 0 304 319 0 - - - - - -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 129 158 - 125 145 - 758 - - 1218 - -
Mov Cap-2 Maneuver 129 158 - 125 145 - - - - - - -

Stage 1 320 331 - 677 640 - - - - - - -
Stage 2 650 628 - 280 304 - - - - - - -

11/12/2018 

Approach EB WB NB SB 
HCM Control Delay, s 45.6 39.9 0.2 0.5 
HCM LOS E E 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 758 - - 135 - 133 - 1218 - -
HCM Lane V/C Ratio 0.007 - - 0.354 - 0.229 - 0.046 - -
HCM Control Delay (s) 9.8 - - 45.6 0 39.9 0 8.1 - -
HCM Lane LOS A - - E A E A A - -
HCM 95th %tile Q(veh) 0 - - 1.5 - 0.8 - 0.1 - -

Makena H-2 Parcel 06/15/2017 Existing AM Synchro 10 Report 
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HCM 6th Signalized Intersection Summary 
6: Piilani Hwy & Kilohana Drive/Mapu Drive 11/12/2018 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 145 12 9 15 16 162 7 408 4 85 783 151 
Future Volume (veh/h) 145 12 9 15 16 162 7 408 4 85 783 151 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 158 13 1 16 17 28 8 443 3 92 851 96 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 340 285 22 200 177 264 19 901 6 124 1018 863 
Arrive On Green 0.17 0.17 0.17 0.17 0.17 0.17 0.01 0.49 0.49 0.07 0.54 0.54 
Sat Flow, veh/h 1361 1715 132 604 1063 1585 1781 1856 13 1781 1870 1585 
Grp Volume(v), veh/h 158 0 14 33 0 28 8 0 446 92 851 96 
Grp Sat Flow(s),veh/h/ln 1361 0 1847 1667 0 1585 1781 0 1868 1781 1870 1585 
Q Serve(g_s), s 6.0 0.0 0.3 0.0 0.0 0.8 0.2 0.0 8.7 2.7 20.5 1.6 
Cycle Q Clear(g_c), s 6.8 0.0 0.3 0.8 0.0 0.8 0.2 0.0 8.7 2.7 20.5 1.6 
Prop In Lane 1.00 0.07 0.48 1.00 1.00 0.01 1.00 1.00 
Lane Grp Cap(c), veh/h 340 0 307 377 0 264 19 0 907 124 1018 863 
V/C Ratio(X) 0.46 0.00 0.05 0.09 0.00 0.11 0.43 0.00 0.49 0.74 0.84 0.11 
Avail Cap(c_a), veh/h 745 0 857 856 0 736 364 0 4997 529 5176 4387 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 21.9 0.0 18.9 19.0 0.0 19.0 26.5 0.0 9.4 24.6 10.2 5.9 
Incr Delay (d2), s/veh 1.0 0.0 0.1 0.1 0.0 0.2 14.8 0.0 0.4 8.5 1.9 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 1.8 0.0 0.1 0.3 0.0 0.3 0.2 0.0 2.2 1.3 4.9 0.3 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 22.9 0.0 18.9 19.1 0.0 19.2 41.3 0.0 9.8 33.1 12.1 6.0 
LnGrp LOS C A B B A B D A A C B A 
Approach Vol, veh/h 172 61 454 1039 
Approach Delay, s/veh 22.6 19.2 10.3 13.4 
Approach LOS C B B B 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 7.7 32.1 14.0 4.6 35.3 14.0 
Change Period (Y+Rc), s 4.0 6.0 5.0 4.0 6.0 5.0 
Max Green Setting (Gmax), s 16.0 144.0 25.0 11.0 149.0 25.0 
Max Q Clear Time (g_c+I1), s 4.7 10.7 2.8 2.2 22.5 8.8 
Green Ext Time (p_c), s 0.1 2.5 0.2 0.0 6.8 0.4 

Intersection Summary 
HCM 6th Ctrl Delay 13.7 
HCM 6th LOS B 

Notes 
User approved changes to right turn type. 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 11/12/2018 

Intersection 
Int Delay, s/veh 0 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 0 0 16 0 0 13 
Future Vol, veh/h 0 0 16 0 0 13 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 0 17 0 0 14 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 31 17 0 - - -

Stage 1 17 - - - - -
Stage 2 14 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 983 1062 - 0 0 -

Stage 1 1006 - - 0 0 -
Stage 2 1009 - - 0 0 -

Platoon blocked, % - -
Mov Cap-1 Maneuver 983 1062 - - - -
Mov Cap-2 Maneuver 983 - - - - -

Stage 1 1006 - - - - -
Stage 2 1009 - - - - -

Approach WB NB SB 
HCM Control Delay, s 0 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBTWBLn1 SBT 
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - 0 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - - -
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Existing PM Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 11/12/2018 

Intersection 
Int Delay, s/veh 0.6 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 12 3 5 190 86 2 
Future Vol, veh/h 12 3 5 190 86 2 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 13 3 5 207 93 2 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 311 94 95 0 - 0

 Stage 1 94 - - - - -
Stage 2 217 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 681 963 1499 - - -

Stage 1 930 - - - - -
Stage 2 819 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 678 963 1499 - - -
Mov Cap-2 Maneuver 678 - - - - -

Stage 1 926 - - - - -
Stage 2 819 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.1 0.2 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1499 - 721 - -
HCM Lane V/C Ratio 0.004 - 0.023 - -
HCM Control Delay (s) 7.4 0 10.1 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -

Makena H-2 Parcel 06/15/2017 Existing PM Synchro 10 Report 
Page 1 



 

 

 

HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 11/12/2018 

Intersection 
Int Delay, s/veh 0.7 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 1 0  7  0  1  15  
Future Vol, veh/h 1 0  7  0  1  15  
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 1 0  8  0  1 16  

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 26 8 0 0 8 0

 Stage 1 8 - - - - -
Stage 2 18 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 989 1074 - - 1612 -

Stage 1 1015 - - - - -
Stage 2 1005 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 988 1074 - - 1612 -
Mov Cap-2 Maneuver 988 - - - - -

Stage 1 1014 - - - - -
Stage 2 1005 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.6 0 0.5 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 988 1612 -
HCM Lane V/C Ratio - - 0.001 0.001 -
HCM Control Delay (s) - - 8.6 7.2 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 11/12/2018 

Intersection 
Int Delay, s/veh 4.9 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 94 45 4 24 27 
Future Vol, veh/h 94 45 4 24 27 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 102 49 4 26 29 

Major/Minor Minor2 Minor1 
Conflicting Flow All 611 596 140 623 596 

Stage 1 200 200 - 396 396 
Stage 2 411 396 - 227 200 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 406 417 908 398 417 

Stage 1 802 736 - 629 604 
Stage 2 618 604 - 776 736 

Platoon blocked, % 
Mov Cap-1 Maneuver 374 404 908 351 404 
Mov Cap-2 Maneuver 374 404 - 351 404 

Stage 1 797 717 - 625 600 
Stage 2 584 600 - 701 717 

WBR NBL 

30 6 
30 6 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

33 7 

Major1 
- 140 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1443 
0 -
0 -

- 1443 
- -
- -
- -

NBT 

351 
351 

0 
Free 

-
-
0 
0 

92 
2 

382 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

54 28 
54 28 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

59 30 

Major2 
0 382 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 1176 
- -
- -
-
- 1176 
- -
- -
- -

SBT 

129 
129 

0 
Free 

-
-
0 
0 

92 
2 

140 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

56 
56 

0 
Free 
Yield 

0 
-
-

92 
2 

61 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 20.2 16.2 0.1 1.1 
HCM LOS C C 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1443 - - 390 377 - 1176 - -
HCM Lane V/C Ratio 0.005 - - 0.399 0.147 - 0.026 - -
HCM Control Delay (s) 7.5 - - 20.2 16.2 0 8.1 - -
HCM Lane LOS A - - C C A A - -
HCM 95th %tile Q(veh) 0 - - 1.9 0.5 - 0.1 - -
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HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 11/14/2018 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 349 208 312 498 225 224 
Future Volume (vph) 349 208 312 498 225 224 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 
Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1521 1863 1543 1770 3539 
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (perm) 1770 1521 1863 1543 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 379 226 339 541 245 243 
RTOR Reduction (vph) 0 158 0 374 0 0 
Lane Group Flow (vph) 379 68 339 167 245 243 
Confl. Peds. (#/hr) 14 4 
Turn Type Prot Perm NA Perm Prot NA 
Protected Phases 8 2 1 6 
Permitted Phases 8 2 
Actuated Green, G (s) 22.4 22.4 22.9 22.9 16.7 43.6 
Effective Green, g (s) 22.4 22.4 22.9 22.9 16.7 43.6 
Actuated g/C Ratio 0.30 0.30 0.31 0.31 0.23 0.59 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 535 460 576 477 399 2085 
v/s Ratio Prot c0.21 c0.18 c0.14 0.07 
v/s Ratio Perm 0.04 0.11 
v/c Ratio 0.71 0.15 0.59 0.35 0.61 0.12 
Uniform Delay, d1 22.9 18.8 21.6 19.8 25.8 6.7 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 4.3 0.2 1.5 0.4 2.8 0.0 
Delay (s) 27.2 19.0 23.1 20.2 28.6 6.7 
Level of Service C B C C C A 
Approach Delay (s) 24.1 21.3 17.7 
Approach LOS C C B 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

21.3 
0.64 

HCM 2000 Level of Service C 

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 12.5 
Intersection Capacity Utilization 59.8% ICU Level of Service B 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM 6th TWSC 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 

Intersection 
Int Delay, s/veh 14.5 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 53 4 20 18 9 62 26 784 77 81 633 84 
Future Vol, veh/h 53 4 20 18 9 62 26 784 77 81 633 84 
Conflicting Peds, #/hr 0 0 0 0 0 0 1 0 0 0 0 1 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - - Free - - Free - - None - - None 
Storage Length - - 50 - - 50 250 - 250 275 - 200 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 58 4 22 20 10 67 28 852 84 88 688 91 

Major/Minor Minor2 Minor1 Major1 Major2 
Conflicting Flow All 1820 1857 - 1820 1864 - 780 0 0 936 0 0

 Stage 1 865 865 - 908 908 - - - - - - -
Stage 2 955 992 - 912 956 - - - - - - -

Critical Hdwy 7.12 6.52 - 7.12 6.52 - 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 - 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 60 74 0 60 73 0 837 - - 732 - -

Stage 1 348 371 0 330 354 0 - - - - - -
Stage 2 310 324 0 328 336 0 - - - - - -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 47 63 - 50 62 - 836 - - 732 - -
Mov Cap-2 Maneuver ~ 47 63 - 50 62 - - - - - - -

Stage 1 336 326 - 319 342 - - - - - - -
Stage 2 291 313 - 285 295 - - - - - - -

11/12/2018 

Approach EB WB NB SB 
HCM Control Delay, s$ 364.2 136.9 0.3 1.1 
HCM LOS F F 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 836 - - 48 - 53 - 732 - -
HCM Lane V/C Ratio 0.034 - - 1.291 - 0.554 - 0.12 - -
HCM Control Delay (s) 9.5 - -$ 364.2 0 136.9 0 10.6 - -
HCM Lane LOS A - - F A F A B - -
HCM 95th %tile Q(veh) 0.1 - - 5.8 - 2.2 - 0.4 - -

Notes 
~: Volume exceeds capacity $: Delay exceeds 300s +: Computation Not Defined *: All major volume in platoon 
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HCM 6th Signalized Intersection Summary 
6: Piilani Hwy & Kilohana Drive/Mapu Drive 11/12/2018 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 201 20 10 10 15 140 11 849 3 112 705 172 
Future Volume (veh/h) 201 20 10 10 15 140 11 849 3 112 705 172 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 218 22 2 11 16 19 12 923 3 122 766 121 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 331 327 30 165 217 307 26 1025 3 156 1166 988 
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.01 0.55 0.55 0.09 0.62 0.62 
Sat Flow, veh/h 1373 1689 154 556 1121 1585 1781 1863 6 1781 1870 1585 
Grp Volume(v), veh/h 218 0 24 27 0 19 12 0 926 122 766 121 
Grp Sat Flow(s),veh/h/ln 1373 0 1843 1677 0 1585 1781 0 1869 1781 1870 1585 
Q Serve(g_s), s 13.7 0.0 0.9 0.0 0.0 0.9 0.6 0.0 39.3 6.0 23.3 2.8 
Cycle Q Clear(g_c), s 14.8 0.0 0.9 1.1 0.0 0.9 0.6 0.0 39.3 6.0 23.3 2.8 
Prop In Lane 1.00 0.08 0.41 1.00 1.00 0.00 1.00 1.00 
Lane Grp Cap(c), veh/h 331 0 357 382 0 307 26 0 1028 156 1166 988 
V/C Ratio(X) 0.66 0.00 0.07 0.07 0.00 0.06 0.47 0.00 0.90 0.78 0.66 0.12 
Avail Cap(c_a), veh/h 451 0 518 525 0 445 220 0 3025 520 3132 2654 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 35.4 0.0 29.3 29.3 0.0 29.3 43.5 0.0 17.9 39.7 10.7 6.8 
Incr Delay (d2), s/veh 2.2 0.0 0.1 0.1 0.0 0.1 12.6 0.0 3.2 8.2 0.6 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 4.7 0.0 0.4 0.5 0.0 0.3 0.3 0.0 14.0 2.8 7.1 0.7 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 37.6 0.0 29.4 29.4 0.0 29.4 56.1 0.0 21.1 47.9 11.3 6.9 
LnGrp LOS D A C C A C E A C D B A 
Approach Vol, veh/h 242 46 938 1009 
Approach Delay, s/veh 36.8 29.4 21.5 15.2 
Approach LOS D C C B 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 11.8 54.9 22.2 5.3 61.5 22.2 
Change Period (Y+Rc), s 4.0 6.0 5.0 4.0 6.0 5.0 
Max Green Setting (Gmax), s 26.0 144.0 25.0 11.0 149.0 25.0 
Max Q Clear Time (g_c+I1), s 8.0 41.3 3.1 2.6 25.3 16.8 
Green Ext Time (p_c), s 0.2 7.6 0.1 0.0 5.8 0.5 

Intersection Summary 
HCM 6th Ctrl Delay 20.5 
HCM 6th LOS C 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 11/12/2018 

Intersection 
Int Delay, s/veh 0 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 0 0  7  0  0  16  
Future Vol, veh/h 0 0  7  0  0  16  
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 0  8  0  0 17  

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 25 8 0 - - -

Stage 1 8 - - - - -
Stage 2 17 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 991 1074 - 0 0 -

Stage 1 1015 - - 0 0 -
Stage 2 1006 - - 0 0 -

Platoon blocked, % - -
Mov Cap-1 Maneuver 991 1074 - - - -
Mov Cap-2 Maneuver 991 - - - - -

Stage 1 1015 - - - - -
Stage 2 1006 - - - - -

Approach WB NB SB 
HCM Control Delay, s 0 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBTWBLn1 SBT 
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - 0 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - - -
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Base Year 2028 without Project AM Peak Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 09/30/2019 

Intersection 
Int Delay, s/veh 0.6 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 10 0 5 55 115 20 
Future Vol, veh/h 10 0 5 55 115 20 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 11 0 5 60 125 22 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 206 136 147 0 - 0

 Stage 1 136 - - - - -
Stage 2 70 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 782 913 1435 - - -

Stage 1 890 - - - - -
Stage 2 953 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 779 913 1435 - - -
Mov Cap-2 Maneuver 779 - - - - -

Stage 1 886 - - - - -
Stage 2 953 - - - - -

Approach EB NB SB 
HCM Control Delay, s 9.7 0.6 0 
HCM LOS A 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1435 - 779 - -
HCM Lane V/C Ratio 0.004 - 0.014 - -
HCM Control Delay (s) 7.5 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 2.3 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 0 20 5 10 10 
Future Vol, veh/h 5 0 20 5 10 10 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 5 0 22 5 11 11 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 58 25 0 0 27 0

 Stage 1 25 - - - - -
Stage 2 33 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 949 1051 - - 1587 -

Stage 1 998 - - - - -
Stage 2 989 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 942 1051 - - 1587 -
Mov Cap-2 Maneuver 942 - - - - -

Stage 1 991 - - - - -
Stage 2 989 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.8 0 3.6 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 942 1587 -
HCM Lane V/C Ratio - - 0.006 0.007 -
HCM Control Delay (s) - - 8.8 7.3 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 09/30/2019 

Intersection 
Int Delay, s/veh 4.6 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 25 10 5 85 40 
Future Vol, veh/h 25 10 5 85 40 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 27 11 5 92 43 

Major/Minor Minor2 Minor1 
Conflicting Flow All 744 722 413 730 722 

Stage 1 511 511 - 211 211 
Stage 2 233 211 - 519 511 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 331 353 639 338 353 

Stage 1 545 537 - 791 728 
Stage 2 770 728 - 540 537 

Platoon blocked, % 
Mov Cap-1 Maneuver 289 339 639 317 339 
Mov Cap-2 Maneuver 289 339 - 317 339 

Stage 1 542 518 - 787 724 
Stage 2 720 724 - 505 518 

WBR NBL 

30 5 
30 5 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

33 5 

Major1 
- 413 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1146 
0 -
0 -

- 1146 
- -
- -
- -

NBT 

185 
185 

0 
Free 

-
-
0 
0 

92 
2 

201 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

25 45 
25 45 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

27 49 

Major2 
0 201 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 1371 
- -
- -
-
- 1371 
- -
- -
- -

SBT 

380 
380 

0 
Free 

-
-
0 
0 

92 
2 

413 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

90 
90 

0 
Free 
Yield 

0 
-
-

92 
2 

98 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 17.9 23.9 0.2 0.7 
HCM LOS C C 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1146 - - 323 324 - 1371 - -
HCM Lane V/C Ratio 0.005 - - 0.135 0.419 - 0.036 - -
HCM Control Delay (s) 8.2 - - 17.9 23.9 0 7.7 - -
HCM Lane LOS A - - C C A A - -
HCM 95th %tile Q(veh) 0 - - 0.5 2 - 0.1 - -
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HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 09/30/2019 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 625 205 145 275 205 325 
Future Volume (vph) 625 205 145 275 205 325 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 
Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1519 1863 1543 1770 3539 
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (perm) 1770 1519 1863 1543 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 679 223 158 299 223 353 
RTOR Reduction (vph) 0 93 0 246 0 0 
Lane Group Flow (vph) 679 130 158 53 223 353 
Confl. Peds. (#/hr) 14 4 
Turn Type Prot Perm NA Perm Prot NA 
Protected Phases 8 2 1 6 
Permitted Phases 8 2 
Actuated Green, G (s) 36.7 36.7 13.8 13.8 15.0 32.8 
Effective Green, g (s) 36.7 36.7 13.8 13.8 15.0 32.8 
Actuated g/C Ratio 0.47 0.47 0.18 0.18 0.19 0.42 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 838 719 331 274 342 1497 
v/s Ratio Prot c0.38 c0.08 c0.13 0.10 
v/s Ratio Perm 0.09 0.03 
v/c Ratio 0.81 0.18 0.48 0.19 0.65 0.24 
Uniform Delay, d1 17.4 11.7 28.6 27.1 28.8 14.3 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 6.0 0.1 1.1 0.3 4.4 0.1 
Delay (s) 23.4 11.9 29.7 27.5 33.3 14.4 
Level of Service C B C C C B 
Approach Delay (s) 20.5 28.2 21.7 
Approach LOS C C C 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

22.7 
0.71 

HCM 2000 Level of Service C 

Actuated Cycle Length (s) 77.5 Sum of lost time (s) 12.5 
Intersection Capacity Utilization 65.5% ICU Level of Service C 
Analysis Period (min) 15 
c Critical Lane Group 

Makena H-2 Parcel 06/15/2017 FY AM Synchro 10 Report 
Page 1 



HCM 6th Signalized Intersection Summary 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 70 10 30 40 15 55 15 515 40 55 975 100 
Future Volume (veh/h) 70 10 30 40 15 55 15 515 40 55 975 100 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 76 11 0 43 16 0 16 560 26 60 1060 81 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 221 16 192 47 35 1209 1024 93 1271 1076 
Arrive On Green 0.08 0.08 0.00 0.08 0.08 0.00 0.02 0.65 0.65 0.05 0.68 0.68 
Sat Flow, veh/h 1377 199 1585 1117 584 1585 1781 1870 1584 1781 1870 1584 
Grp Volume(v), veh/h 87 0 0 59 0 0 16 560 26 60 1060 81 
Grp Sat Flow(s),veh/h/ln1576 0 1585 1700 0 1585 1781 1870 1584 1781 1870 1584 
Q Serve(g_s), s 1.2 0.0 0.0 0.0 0.0 0.0 0.5 9.3 0.4 2.0 25.7 1.1 
Cycle Q Clear(g_c), s 3.1 0.0 0.0 1.9 0.0 0.0 0.5 9.3 0.4 2.0 25.7 1.1 
Prop In Lane 0.87 1.00 0.73 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 237 0 239 0 35 1209 1024 93 1271 1076 
V/C Ratio(X) 0.37 0.00 0.25 0.00 0.46 0.46 0.03 0.65 0.83 0.08 
Avail Cap(c_a), veh/h 545 0 560 0 195 2687 2275 305 2803 2374 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 27.2 0.0 0.0 26.7 0.0 0.0 29.7 5.5 3.9 28.5 7.3 3.3 
Incr Delay (d2), s/veh 0.9 0.0 0.0 0.5 0.0 0.0 9.3 0.3 0.0 7.3 1.5 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln1.2 0.0 0.0 0.8 0.0 0.0 0.3 2.6 0.1 1.0 6.8 0.2 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 28.2 0.0 0.0 27.3 0.0 0.0 39.0 5.7 3.9 35.7 8.8 3.3 
LnGrp LOS C A C A D A A D A A 
Approach Vol, veh/h 87 A 59 A 602 1201 
Approach Delay, s/veh 28.2 27.3 6.5 9.8 
Approach LOS C C A A 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s7.7 44.1 9.4 5.7 46.1 9.4 
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 
Max Green Setting (Gmax), s10.5 88.0 18.0 6.7 91.8 18.0 
Max Q Clear Time (g_c+I1), s4.0 11.3 5.1 2.5 27.7 3.9 
Green Ext Time (p_c), s 0.0 4.4 0.3 0.0 13.9 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 10.1 
HCM 6th LOS B 

Notes 
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th Signalized Intersection Summary 
6: Piilani Hwy & Kilohana Drive/Mapu Drive 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 160 15 15 20 20 165 25 655 10 90 1030 170 
Future Volume (veh/h) 160 15 15 20 20 165 25 655 10 90 1030 170 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 174 16 1 22 22 1 27 712 6 98 1120 142 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 300 219 14 162 74 62 46 2095 935 126 1186 1005 
Arrive On Green 0.11 0.13 0.13 0.02 0.04 0.04 0.03 0.59 0.59 0.07 0.63 0.63 
Sat Flow, veh/h 1781 1742 109 1781 1870 1585 1781 3554 1585 1781 1870 1585 
Grp Volume(v), veh/h 174 0 17 22 22 1 27 712 6 98 1120 142 
Grp Sat Flow(s),veh/h/ln1781 0 1851 1781 1870 1585 1781 1777 1585 1781 1870 1585 
Q Serve(g_s), s 9.6 0.0 0.9 1.3 1.2 0.1 1.6 11.0 0.2 5.8 58.3 3.8 
Cycle Q Clear(g_c), s 9.6 0.0 0.9 1.3 1.2 0.1 1.6 11.0 0.2 5.8 58.3 3.8 
Prop In Lane 1.00 0.06 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 300 0 232 162 74 62 46 2095 935 126 1186 1005 
V/C Ratio(X) 0.58 0.00 0.07 0.14 0.30 0.02 0.59 0.34 0.01 0.78 0.94 0.14 
Avail Cap(c_a), veh/h 315 0 450 297 420 356 83 2095 935 433 1313 1112 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 41.2 0.0 41.2 47.6 49.9 49.3 51.5 11.3 9.0 48.9 17.8 7.8 
Incr Delay (d2), s/veh 2.5 0.0 0.1 0.4 2.2 0.1 11.4 0.1 0.0 10.0 13.0 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln4.4 0.0 0.4 0.6 0.6 0.0 0.8 3.7 0.1 2.8 23.4 1.3 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 43.6 0.0 41.4 48.0 52.1 49.4 62.9 11.3 9.0 58.9 30.8 7.9 
LnGrp LOS D A D D D D E B A E C A 
Approach Vol, veh/h 191 45 745 1360 
Approach Delay, s/veh 43.4 50.1 13.2 30.4 
Approach LOS D D B C 

Timer - Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s12.5 69.0 16.1 9.2 7.8 73.8 6.9 18.4 
Change Period (Y+Rc), s 5.0 6.0 4.5 5.0 5.0 6.0 4.5 5.0 
Max Green Setting (Gmax), s26.0 54.0 12.5 24.0 5.0 75.0 10.5 26.0 
Max Q Clear Time (g_c+I1), s7.8 13.0 11.6 3.2 3.6 60.3 3.3 2.9 
Green Ext Time (p_c), s 0.2 4.7 0.0 0.1 0.0 7.5 0.0 0.0 

Intersection Summary 
HCM 6th Ctrl Delay 26.4 
HCM 6th LOS C 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 09/30/2019 

Intersection 
Int Delay, s/veh 0 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 0 0 20 0 0 15 
Future Vol, veh/h 0 0 20 0 0 15 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 0 22 0 0 16 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 38 22 0 - - -

Stage 1 22 - - - - -
Stage 2 16 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 974 1055 - 0 0 -

Stage 1 1001 - - 0 0 -
Stage 2 1007 - - 0 0 -

Platoon blocked, % - -
Mov Cap-1 Maneuver 974 1055 - - - -
Mov Cap-2 Maneuver 974 - - - - -

Stage 1 1001 - - - - -
Stage 2 1007 - - - - -

Approach WB NB SB 
HCM Control Delay, s 0 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBTWBLn1 SBT 
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - 0 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - - -
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Base Year 2028 without Project PM Peak Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 09/30/2019 

Intersection 
Int Delay, s/veh 0.8 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 20 5 5 245 125 5 
Future Vol, veh/h 20 5 5 245 125 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 22 5 5 266 136 5 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 415 139 141 0 - 0

 Stage 1 139 - - - - -
Stage 2 276 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 594 909 1442 - - -

Stage 1 888 - - - - -
Stage 2 771 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 592 909 1442 - - -
Mov Cap-2 Maneuver 592 - - - - -

Stage 1 884 - - - - -
Stage 2 771 - - - - -

Approach EB NB SB 
HCM Control Delay, s 10.9 0.2 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1442 - 636 - -
HCM Lane V/C Ratio 0.004 - 0.043 - -
HCM Control Delay (s) 7.5 0 10.9 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 2 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 0 10 0 5 20 
Future Vol, veh/h 5 0 10 0 5 20 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 5 0 11 0 5 22 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 43 11 0 0 11 0

 Stage 1 11 - - - - -
Stage 2 32 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 968 1070 - - 1608 -

Stage 1 1012 - - - - -
Stage 2 991 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 965 1070 - - 1608 -
Mov Cap-2 Maneuver 965 - - - - -

Stage 1 1009 - - - - -
Stage 2 991 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.8 0 1.4 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 965 1608 -
HCM Lane V/C Ratio - - 0.006 0.003 -
HCM Control Delay (s) - - 8.8 7.2 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 09/30/2019

Intersection 
Int Delay, s/veh 14.9 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 95 60 5 40 40 
Future Vol, veh/h 95 60 5 40 40 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 103 65 5 43 43 

Major/Minor Minor2 Minor1 
Conflicting Flow All 1050 1028 326 1063 1028 

Stage 1 392 392 - 636 636 
Stage 2 658 636 - 427 392 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 205 234 715 201 234 

Stage 1 633 606 - 466 472 
Stage 2 453 472 - 606 606 

Platoon blocked, % 
Mov Cap-1 Maneuver 168 223 715 149 223 
Mov Cap-2 Maneuver 168 223 - 149 223 

Stage 1 624 585 - 459 465 
Stage 2 404 465 - 516 585 

WBR NBL 

30 10 
30 10 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

33 11 

Major1 
- 326 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1234 
0 -
0 -

- 1234 
- -
- -
- -

NBT 

565 
565 

0 
Free 

-
-
0 
0 

92 
2 

614 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

70 30 
70 30 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

76 33 

Major2 
0 614 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 965 
- -
- -
-
- 965 
- -
- -
- -

SBT 

300 
300 

0 
Free 

-
-
0 
0 

92 
2 

326 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

60 
60 

0 
Free 
Yield 

0 
-
-

92 
2 

65 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 95.3 42.8 0.1 0.7 
HCM LOS F E 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1234 - - 190 179 - 965 - -
HCM Lane V/C Ratio 0.009 - - 0.915 0.486 - 0.034 - -
HCM Control Delay (s) 7.9 - - 95.3 42.8 0 8.9 - -
HCM Lane LOS A - - F E A A - -
HCM 95th %tile Q(veh) 0 - - 7.1 2.4 - 0.1 - -
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HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 09/30/2019 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 565 370 410 725 380 305 
Future Volume (vph) 565 370 410 725 380 305 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 
Frpb, ped/bikes 1.00 0.95 1.00 0.97 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1507 1863 1539 1770 3539 
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (perm) 1770 1507 1863 1539 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 614 402 446 788 413 332 
RTOR Reduction (vph) 0 238 0 516 0 0 
Lane Group Flow (vph) 614 164 446 272 413 332 
Confl. Peds. (#/hr) 14 4 
Turn Type Prot Perm NA Perm Prot NA 
Protected Phases 8 2 1 6 
Permitted Phases 8 2 
Actuated Green, G (s) 39.1 39.1 28.9 28.9 26.4 59.3 
Effective Green, g (s) 39.1 39.1 28.9 28.9 26.4 59.3 
Actuated g/C Ratio 0.37 0.37 0.27 0.27 0.25 0.56 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 650 553 506 418 439 1972 
v/s Ratio Prot c0.35 c0.24 c0.23 0.09 
v/s Ratio Perm 0.11 0.18 
v/c Ratio 0.94 0.30 0.88 0.65 0.94 0.17 
Uniform Delay, d1 32.6 23.9 37.1 34.3 39.2 11.5 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 22.5 0.3 16.4 3.5 28.5 0.0 
Delay (s) 55.1 24.2 53.5 37.7 67.7 11.5 
Level of Service E C D D E B 
Approach Delay (s) 42.8 43.4 42.7 
Approach LOS D D D 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

43.0 
0.93 

HCM 2000 Level of Service D 

Actuated Cycle Length (s) 106.4 Sum of lost time (s) 12.5 
Intersection Capacity Utilization 84.0% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM 6th Signalized Intersection Summary 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 95 5 40 60 10 70 45 1105 125 85 965 125 
Future Volume (veh/h) 95 5 40 60 10 70 45 1105 125 85 965 125 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 103 5 0 65 11 0 49 1201 99 92 1049 103 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 204 6 192 26 67 1324 1121 118 1377 1166 
Arrive On Green 0.09 0.09 0.00 0.09 0.09 0.00 0.04 0.71 0.71 0.07 0.74 0.74 
Sat Flow, veh/h 1515 74 1585 1412 296 1585 1781 1870 1584 1781 1870 1584 
Grp Volume(v), veh/h 108 0 0 76 0 0 49 1201 99 92 1049 103 
Grp Sat Flow(s),veh/h/ln1589 0 1585 1708 0 1585 1781 1870 1584 1781 1870 1584 
Q Serve(g_s), s 2.3 0.0 0.0 0.0 0.0 0.0 2.6 50.9 1.9 4.9 32.7 1.8 
Cycle Q Clear(g_c), s 6.2 0.0 0.0 3.9 0.0 0.0 2.6 50.9 1.9 4.9 32.7 1.8 
Prop In Lane 0.95 1.00 0.86 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 211 0 217 0 67 1324 1121 118 1377 1166 
V/C Ratio(X) 0.51 0.00 0.35 0.00 0.73 0.91 0.09 0.78 0.76 0.09 
Avail Cap(c_a), veh/h 350 0 361 0 123 1695 1435 193 1768 1497 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 43.2 0.0 0.0 42.3 0.0 0.0 46.2 11.6 4.4 44.7 7.7 3.6 
Incr Delay (d2), s/veh 1.9 0.0 0.0 1.0 0.0 0.0 13.9 6.3 0.0 10.7 1.5 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln2.6 0.0 0.0 1.8 0.0 0.0 1.4 19.1 0.5 2.5 10.7 0.5 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 45.1 0.0 0.0 43.2 0.0 0.0 60.2 17.8 4.5 55.4 9.2 3.6 
LnGrp LOS D A D A E B A E A A 
Approach Vol, veh/h 108 A 76 A 1349 1244 
Approach Delay, s/veh 45.1 43.2 18.4 12.1 
Approach LOS D D B B 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s10.9 73.3 13.0 8.2 76.0 13.0 
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 
Max Green Setting (Gmax), s10.5 88.0 18.0 6.7 91.8 18.0 
Max Q Clear Time (g_c+I1), s6.9 52.9 8.2 4.6 34.7 5.9 
Green Ext Time (p_c), s 0.1 15.9 0.3 0.0 13.5 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 17.3 
HCM 6th LOS B 

Notes 
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th Signalized Intersection Summary 
6: Piilani Highway & Kilohana Drive/Mapu Drive 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 220 20 25 20 15 145 20 1200 15 120 1065 190 
Future Volume (veh/h) 220 20 25 20 15 145 20 1200 15 120 1065 190 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 239 22 2 22 16 1 22 1304 8 130 1158 160 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 305 216 20 157 72 61 39 2049 914 161 1206 1022 
Arrive On Green 0.11 0.13 0.13 0.02 0.04 0.04 0.02 0.58 0.58 0.09 0.64 0.64 
Sat Flow, veh/h 1781 1689 154 1781 1870 1585 1781 3554 1585 1781 1870 1585 
Grp Volume(v), veh/h 239 0 24 22 16 1 22 1304 8 130 1158 160 
Grp Sat Flow(s),veh/h/ln1781 0 1843 1781 1870 1585 1781 1777 1585 1781 1870 1585 
Q Serve(g_s), s 12.5 0.0 1.3 1.3 0.9 0.1 1.4 27.5 0.2 8.0 64.7 4.5 
Cycle Q Clear(g_c), s 12.5 0.0 1.3 1.3 0.9 0.1 1.4 27.5 0.2 8.0 64.7 4.5 
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 305 0 236 157 72 61 39 2049 914 161 1206 1022 
V/C Ratio(X) 0.78 0.00 0.10 0.14 0.22 0.02 0.56 0.64 0.01 0.81 0.96 0.16 
Avail Cap(c_a), veh/h 305 0 428 285 401 340 80 2049 914 414 1254 1062 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 45.2 0.0 43.1 50.0 52.2 51.8 54.2 15.9 10.1 50.0 18.6 7.9 
Incr Delay (d2), s/veh 12.4 0.0 0.2 0.4 1.5 0.1 11.8 0.7 0.0 9.3 16.6 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln7.6 0.0 0.6 0.6 0.5 0.0 0.7 10.1 0.1 3.9 28.3 1.5 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 57.6 0.0 43.3 50.4 53.7 51.9 65.9 16.5 10.1 59.2 35.1 7.9 
LnGrp LOS E A D D D D E B B E D A 
Approach Vol, veh/h 263 39 1334 1448 
Approach Delay, s/veh 56.3 51.8 17.3 34.3 
Approach LOS E D B C 

Timer - Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s15.1 70.5 7.0 19.3 7.5 78.1 17.0 9.3 
Change Period (Y+Rc), s 5.0 6.0 4.5 5.0 5.0 6.0 4.5 5.0 
Max Green Setting (Gmax), s26.0 54.0 10.5 26.0 5.0 75.0 12.5 24.0 
Max Q Clear Time (g_c+I1), s10.0 29.5 3.3 3.3 3.4 66.7 14.5 2.9 
Green Ext Time (p_c), s 0.3 9.9 0.0 0.1 0.0 5.5 0.0 0.0 

Intersection Summary 
HCM 6th Ctrl Delay 29.0 
HCM 6th LOS C 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 09/30/2019 

Intersection 
Int Delay, s/veh 0 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 0 0 10 0 0 20 
Future Vol, veh/h 0 0 10 0 0 20 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 0 11 0 0 22 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 33 11 0 - - -

Stage 1 11 - - - - -
Stage 2 22 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 980 1070 - 0 0 -

Stage 1 1012 - - 0 0 -
Stage 2 1001 - - 0 0 -

Platoon blocked, % - -
Mov Cap-1 Maneuver 980 1070 - - - -
Mov Cap-2 Maneuver 980 - - - - -

Stage 1 1012 - - - - -
Stage 2 1001 - - - - -

Approach WB NB SB 
HCM Control Delay, s 0 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBTWBLn1 SBT 
Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - 0 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - - -
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Future Year 2028 with Project AM Peak Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 09/30/2019 

Intersection 
Int Delay, s/veh 1.2 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 20 5 5 55 115 35 
Future Vol, veh/h 20 5 5 55 115 35 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 22 5 5 60 125 38 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 214 144 163 0 - 0

 Stage 1 144 - - - - -
Stage 2 70 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 774 903 1416 - - -

Stage 1 883 - - - - -
Stage 2 953 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 771 903 1416 - - -
Mov Cap-2 Maneuver 771 - - - - -

Stage 1 879 - - - - -
Stage 2 953 - - - - -

Approach EB NB SB 
HCM Control Delay, s 9.7 0.6 0 
HCM LOS A 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1416 - 794 - -
HCM Lane V/C Ratio 0.004 - 0.034 - -
HCM Control Delay (s) 7.6 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 1.5 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 0 35 5 10 25 
Future Vol, veh/h 5 0 35 5 10 25 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 5 0 38 5 11 27 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 90 41 0 0 43 0

 Stage 1 41 - - - - -
Stage 2 49 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 910 1030 - - 1566 -

Stage 1 981 - - - - -
Stage 2 973 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 904 1030 - - 1566 -
Mov Cap-2 Maneuver 904 - - - - -

Stage 1 974 - - - - -
Stage 2 973 - - - - -

Approach WB NB SB 
HCM Control Delay, s 9 0 2.1 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 904 1566 -
HCM Lane V/C Ratio - - 0.006 0.007 -
HCM Control Delay (s) - - 9 7.3 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 09/30/2019 

Intersection 
Int Delay, s/veh 4.7 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 25 10 5 85 40 
Future Vol, veh/h 25 10 5 85 40 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 27 11 5 92 43 

Major/Minor Minor2 Minor1 
Conflicting Flow All 771 749 429 757 749 

Stage 1 527 527 - 222 222 
Stage 2 244 222 - 535 527 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 317 341 626 324 341 

Stage 1 535 528 - 780 720 
Stage 2 760 720 - 529 528 

Platoon blocked, % 
Mov Cap-1 Maneuver 276 327 626 303 327 
Mov Cap-2 Maneuver 276 327 - 303 327 

Stage 1 532 509 - 776 716 
Stage 2 710 716 - 495 509 

WBR NBL 

30 5 
30 5 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

33 5 

Major1 
- 429 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1130 
0 -
0 -

- 1130 
- -
- -
- -

NBT 

195 
195 

0 
Free 

-
-
0 
0 

92 
2 

212 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

25 45 
25 45 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

27 49 

Major2 
0 212 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 1358 
- -
- -
-
- 1358 
- -
- -
- -

SBT 

395 
395 

0 
Free 

-
-
0 
0 

92 
2 

429 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

90 
90 

0 
Free 
Yield 

0 
-
-

92 
2 

98 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 18.5 25.4 0.2 0.7 
HCM LOS C D 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1130 - - 310 310 - 1358 - -
HCM Lane V/C Ratio 0.005 - - 0.14 0.438 - 0.036 - -
HCM Control Delay (s) 8.2 - - 18.5 25.4 0 7.8 - -
HCM Lane LOS A - - C D A A - -
HCM 95th %tile Q(veh) 0 - - 0.5 2.1 - 0.1 - -
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HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 09/30/2019 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 635 205 150 280 205 330 
Future Volume (vph) 635 205 150 280 205 330 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 
Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1519 1863 1543 1770 3539 
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (perm) 1770 1519 1863 1543 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 690 223 163 304 223 359 
RTOR Reduction (vph) 0 91 0 250 0 0 
Lane Group Flow (vph) 690 132 163 54 223 359 
Confl. Peds. (#/hr) 14 4 
Turn Type Prot Perm NA Perm Prot NA 
Protected Phases 8 2 1 6 
Permitted Phases 8 2 
Actuated Green, G (s) 36.7 36.7 13.9 13.9 15.1 33.0 
Effective Green, g (s) 36.7 36.7 13.9 13.9 15.1 33.0 
Actuated g/C Ratio 0.47 0.47 0.18 0.18 0.19 0.42 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 836 717 333 276 343 1503 
v/s Ratio Prot c0.39 c0.09 c0.13 0.10 
v/s Ratio Perm 0.09 0.04 
v/c Ratio 0.83 0.18 0.49 0.20 0.65 0.24 
Uniform Delay, d1 17.7 11.8 28.7 27.2 28.9 14.3 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 6.7 0.1 1.1 0.4 4.4 0.1 
Delay (s) 24.4 12.0 29.8 27.5 33.2 14.4 
Level of Service C B C C C B 
Approach Delay (s) 21.4 28.3 21.6 
Approach LOS C C C 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

23.1 
0.71 

HCM 2000 Level of Service C 

Actuated Cycle Length (s) 77.7 Sum of lost time (s) 12.0 
Intersection Capacity Utilization 66.3% ICU Level of Service C 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM 6th Signalized Intersection Summary 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 70 10 30 40 15 55 15 520 40 55 985 100 
Future Volume (veh/h) 70 10 30 40 15 55 15 520 40 55 985 100 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 76 11 0 43 16 0 16 565 27 60 1071 81 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 219 16 189 47 35 1219 1032 92 1279 1083 
Arrive On Green 0.08 0.08 0.00 0.08 0.08 0.00 0.02 0.65 0.65 0.05 0.68 0.68 
Sat Flow, veh/h 1377 199 1585 1116 586 1585 1781 1870 1584 1781 1870 1584 
Grp Volume(v), veh/h 87 0 0 59 0 0 16 565 27 60 1071 81 
Grp Sat Flow(s),veh/h/ln1577 0 1585 1701 0 1585 1781 1870 1584 1781 1870 1584 
Q Serve(g_s), s 1.3 0.0 0.0 0.0 0.0 0.0 0.6 9.4 0.4 2.1 26.4 1.1 
Cycle Q Clear(g_c), s 3.2 0.0 0.0 1.9 0.0 0.0 0.6 9.4 0.4 2.1 26.4 1.1 
Prop In Lane 0.87 1.00 0.73 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 235 0 237 0 35 1219 1032 92 1279 1083 
V/C Ratio(X) 0.37 0.00 0.25 0.00 0.46 0.46 0.03 0.65 0.84 0.07 
Avail Cap(c_a), veh/h 535 0 549 0 191 2636 2232 300 2750 2329 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 27.8 0.0 0.0 27.3 0.0 0.0 30.3 5.4 3.9 29.0 7.3 3.3 
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.5 0.0 0.0 9.3 0.3 0.0 7.5 1.5 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln1.3 0.0 0.0 0.8 0.0 0.0 0.3 2.7 0.1 1.0 7.1 0.2 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 28.8 0.0 0.0 27.8 0.0 0.0 39.6 5.7 3.9 36.5 8.8 3.3 
LnGrp LOS C A C A D A A D A A 
Approach Vol, veh/h 87 A 59 A 608 1212 
Approach Delay, s/veh 28.8 27.8 6.5 9.8 
Approach LOS C C A A 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s7.7 45.2 9.5 5.7 47.2 9.5 
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 
Max Green Setting (Gmax), s10.5 88.0 18.0 6.7 91.8 18.0 
Max Q Clear Time (g_c+I1), s4.1 11.4 5.2 2.6 28.4 3.9 
Green Ext Time (p_c), s 0.0 4.5 0.3 0.0 14.3 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 10.2 
HCM 6th LOS B 

Notes 
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th Signalized Intersection Summary 
6: Piilani Hwy & Kilohana Drive/Mapu Drive 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 160 15 15 20 20 165 25 660 10 90 1035 170 
Future Volume (veh/h) 160 15 15 20 20 165 25 660 10 90 1035 170 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 174 16 1 22 22 1 27 717 6 98 1125 143 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 299 218 14 162 73 62 46 2101 937 125 1189 1008 
Arrive On Green 0.11 0.13 0.13 0.02 0.04 0.04 0.03 0.59 0.59 0.07 0.64 0.64 
Sat Flow, veh/h 1781 1742 109 1781 1870 1585 1781 3554 1585 1781 1870 1585 
Grp Volume(v), veh/h 174 0 17 22 22 1 27 717 6 98 1125 143 
Grp Sat Flow(s),veh/h/ln1781 0 1851 1781 1870 1585 1781 1777 1585 1781 1870 1585 
Q Serve(g_s), s 9.7 0.0 0.9 1.3 1.2 0.1 1.6 11.1 0.2 5.8 59.1 3.9 
Cycle Q Clear(g_c), s 9.7 0.0 0.9 1.3 1.2 0.1 1.6 11.1 0.2 5.8 59.1 3.9 
Prop In Lane 1.00 0.06 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 299 0 232 162 73 62 46 2101 937 125 1189 1008 
V/C Ratio(X) 0.58 0.00 0.07 0.14 0.30 0.02 0.59 0.34 0.01 0.78 0.95 0.14 
Avail Cap(c_a), veh/h 313 0 448 296 417 354 83 2101 937 431 1305 1106 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 41.5 0.0 41.5 47.9 50.2 49.7 51.8 11.3 9.0 49.2 17.9 7.8 
Incr Delay (d2), s/veh 2.5 0.0 0.1 0.4 2.3 0.1 11.4 0.1 0.0 10.0 13.4 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln4.4 0.0 0.4 0.6 0.6 0.0 0.8 3.7 0.1 2.8 23.8 1.3 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 44.0 0.0 41.6 48.3 52.5 49.8 63.3 11.4 9.0 59.2 31.3 7.9 
LnGrp LOS D A D D D D E B A E C A 
Approach Vol, veh/h 191 45 750 1366 
Approach Delay, s/veh 43.8 50.4 13.2 30.8 
Approach LOS D D B C 

Timer - Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s12.6 69.6 16.2 9.2 7.8 74.4 6.9 18.5 
Change Period (Y+Rc), s 5.0 6.0 4.5 5.0 5.0 6.0 4.5 5.0 
Max Green Setting (Gmax), s26.0 54.0 12.5 24.0 5.0 75.0 10.5 26.0 
Max Q Clear Time (g_c+I1), s7.8 13.1 11.7 3.2 3.6 61.1 3.3 2.9 
Green Ext Time (p_c), s 0.2 4.7 0.0 0.1 0.0 7.3 0.0 0.0 

Intersection Summary 
HCM 6th Ctrl Delay 26.6 
HCM 6th LOS C 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 09/30/2019 

Intersection 
Int Delay, s/veh 2 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 15 0 20 15 0 15 
Future Vol, veh/h 15 0 20 15 0 15 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 16 0 22 16 0 16 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 46 30 0 0 - -

Stage 1 30 - - - - -
Stage 2 16 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 964 1044 - - 0 -

Stage 1 993 - - - 0 -
Stage 2 1007 - - - 0 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 964 1044 - - - -
Mov Cap-2 Maneuver 964 - - - - -

Stage 1 993 - - - - -
Stage 2 1007 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.8 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT 
Capacity (veh/h) - - 964 -
HCM Lane V/C Ratio - - 0.017 -
HCM Control Delay (s) - - 8.8 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - 0.1 -
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HCM 6th TWSC 
8: Beach Parking Lot II & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 0 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 0 0 0 5 0 0 
Future Vol, veh/h 0 0 0 5 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 0 0 5 0 0 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 4 - 0 0 - -

Stage 1 3 - - - - -
Stage 2 1 - - - - -

Critical Hdwy 6.42 - - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 - - - - -
Pot Cap-1 Maneuver 1018 0 - - 0 -

Stage 1 1020 0 - - 0 -
Stage 2 1022 0 - - 0 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 1018 - - - - -
Mov Cap-2 Maneuver 1018 - - - - -

Stage 1 1020 - - - - -
Stage 2 1022 - - - - -

Approach WB NB SB 
HCM Control Delay, s 0 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT 
Capacity (veh/h) - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) - - 0 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - - -
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APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 

• Future Year 2028 with Project PM Peak Conditions 



 

 

 

HCM 6th TWSC 
1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd 09/30/2019 

Intersection 
Int Delay, s/veh 1.2 

Movement EBL EBR NBL NBT SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 30 10 10 245 125 15 
Future Vol, veh/h 30 10 10 245 125 15 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 33 11 11 266 136 16 

Major/Minor Minor2 Major1 Major2 
Conflicting Flow All 432 144 152 0 - 0

 Stage 1 144 - - - - -
Stage 2 288 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 581 903 1429 - - -

Stage 1 883 - - - - -
Stage 2 761 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 576 903 1429 - - -
Mov Cap-2 Maneuver 576 - - - - -

Stage 1 875 - - - - -
Stage 2 761 - - - - -

Approach EB NB SB 
HCM Control Delay, s 11.1 0.3 0 
HCM LOS B 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 1429 - 633 - -
HCM Lane V/C Ratio 0.008 - 0.069 - -
HCM Control Delay (s) 7.5 0 11.1 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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HCM 6th TWSC 
2: Beach Parking Lot & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 1.1 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 0 25 0 5 35 
Future Vol, veh/h 5 0 25 0 5 35 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 5 0 27 0 5 38 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 75 27 0 0 27 0

 Stage 1 27 - - - - -
Stage 2 48 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 928 1048 - - 1587 -

Stage 1 996 - - - - -
Stage 2 974 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 925 1048 - - 1587 -
Mov Cap-2 Maneuver 925 - - - - -

Stage 1 993 - - - - -
Stage 2 974 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.9 0 0.9 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT 
Capacity (veh/h) - - 925 1587 -
HCM Lane V/C Ratio - - 0.006 0.003 -
HCM Control Delay (s) - - 8.9 7.3 0 
HCM Lane LOS - - A A A 
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 
3: Wailea Alanui Drive & Kaukahi Street 09/30/2019

Intersection 
Int Delay, s/veh 15.8 

Movement EBL EBT EBR WBL WBT 
Lane Configurations 
Traffic Vol, veh/h 95 60 5 40 40 
Future Vol, veh/h 95 60 5 40 40 
Conflicting Peds, #/hr 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop 
RT Channelized - - None - -
Storage Length - - - - -
Veh in Median Storage, # - 0 - - 0 
Grade, % - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 
Mvmt Flow 103 65 5 43 43 

Major/Minor Minor2 Minor1 
Conflicting Flow All 1067 1045 337 1080 1045 

Stage 1 403 403 - 642 642 
Stage 2 664 642 - 438 403 

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 
Pot Cap-1 Maneuver 200 229 705 196 229 

Stage 1 624 600 - 463 469 
Stage 2 450 469 - 597 600 

Platoon blocked, % 
Mov Cap-1 Maneuver 163 218 705 144 218 
Mov Cap-2 Maneuver 163 218 - 144 218 

Stage 1 615 580 - 456 462 
Stage 2 402 462 - 508 580 

WBR NBL 

30 10 
30 10 

0 0 
Stop Free 
Free -

20  -
- -
- -

92 92 
2 2 

33 11 

Major1 
- 337 
- -
- -
- 4.12 
- -
- -
- 2.218 
0 1222 
0 -
0 -

- 1222 
- -
- -
- -

NBT 

570 
570 

0 
Free 

-
-
0 
0 

92 
2 

620 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

NBR SBL 

70 30 
70 30 

0 0 
Free Free 
Yield -
110  80  

- -
- -

92 92 
2 2 

76 33 

Major2 
0 620 
- -
- -
- 4.12 
- -
- -
- 2.218 
- 960 
- -
- -
-
- 960 
- -
- -
- -

SBT 

310 
310 

0 
Free 

-
-
0 
0 

92 
2 

337 

0 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

SBR 

60 
60 

0 
Free 
Yield 

0 
-
-

92 
2 

65 

0
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Approach EB WB NB SB 
HCM Control Delay, s 102.7 45.2 0.1 0.7 
HCM LOS F E 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 1222 - - 185 173 - 960 - -
HCM Lane V/C Ratio 0.009 - - 0.94 0.503 - 0.034 - -
HCM Control Delay (s) 8 - - 102.7 45.2 0 8.9 - -
HCM Lane LOS A - - F E A A - -
HCM 95th %tile Q(veh) 0 - - 7.4 2.5 - 0.1 - -

3:30 pm 11/01/2017 Synchro 10 Report 
Page 3 



HCM Signalized Intersection Capacity Analysis 
4: Wailea Alanui Drive & Wailea Ike Drive 09/30/2019 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Volume (vph) 570 370 410 730 380 310 
Future Volume (vph) 570 370 410 730 380 310 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 
Frpb, ped/bikes 1.00 0.95 1.00 0.97 1.00 1.00 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.85 1.00 0.85 1.00 1.00 
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1507 1863 1539 1770 3539 
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (perm) 1770 1507 1863 1539 1770 3539 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 620 402 446 793 413 337 
RTOR Reduction (vph) 0 235 0 517 0 0 
Lane Group Flow (vph) 620 167 446 276 413 337 
Confl. Peds. (#/hr) 14 4 
Turn Type Prot Perm NA Perm Prot NA 
Protected Phases 8 2 1 6 
Permitted Phases 8 2 
Actuated Green, G (s) 39.3 39.3 28.9 28.9 26.4 59.3 
Effective Green, g (s) 39.3 39.3 28.9 28.9 26.4 59.3 
Actuated g/C Ratio 0.37 0.37 0.27 0.27 0.25 0.56 
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 652 555 505 417 438 1968 
v/s Ratio Prot c0.35 c0.24 c0.23 0.10 
v/s Ratio Perm 0.11 0.18 
v/c Ratio 0.95 0.30 0.88 0.66 0.94 0.17 
Uniform Delay, d1 32.7 23.9 37.2 34.5 39.4 11.6 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 23.7 0.3 16.6 3.9 28.9 0.0 
Delay (s) 56.4 24.2 53.8 38.4 68.2 11.6 
Level of Service E C D D E B 
Approach Delay (s) 43.8 44.0 42.8 
Approach LOS D D D 

Intersection Summary 
HCM 2000 Control Delay 
HCM 2000 Volume to Capacity ratio 

43.6 
0.93 

HCM 2000 Level of Service D 

Actuated Cycle Length (s) 106.6 Sum of lost time (s) 12.5 
Intersection Capacity Utilization 84.3% ICU Level of Service E 
Analysis Period (min) 15 
c Critical Lane Group 
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HCM 6th Signalized Intersection Summary 
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 95 5 40 60 10 70 45 1110 125 85 970 125 
Future Volume (veh/h) 95 5 40 60 10 70 45 1110 125 85 970 125 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 103 5 0 65 11 0 49 1207 100 92 1054 103 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 203 6 191 26 67 1327 1124 117 1381 1169 
Arrive On Green 0.09 0.09 0.00 0.09 0.09 0.00 0.04 0.71 0.71 0.07 0.74 0.74 
Sat Flow, veh/h 1516 74 1585 1414 295 1585 1781 1870 1584 1781 1870 1584 
Grp Volume(v), veh/h 108 0 0 76 0 0 49 1207 100 92 1054 103 
Grp Sat Flow(s),veh/h/ln1589 0 1585 1709 0 1585 1781 1870 1584 1781 1870 1584 
Q Serve(g_s), s 2.3 0.0 0.0 0.0 0.0 0.0 2.7 51.9 1.9 5.0 33.2 1.8 
Cycle Q Clear(g_c), s 6.3 0.0 0.0 4.0 0.0 0.0 2.7 51.9 1.9 5.0 33.2 1.8 
Prop In Lane 0.95 1.00 0.86 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 210 0 216 0 67 1327 1124 117 1381 1169 
V/C Ratio(X) 0.52 0.00 0.35 0.00 0.73 0.91 0.09 0.78 0.76 0.09 
Avail Cap(c_a), veh/h 347 0 358 0 122 1676 1420 191 1749 1481 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 43.6 0.0 0.0 42.7 0.0 0.0 46.8 11.7 4.4 45.2 7.7 3.6 
Incr Delay (d2), s/veh 2.0 0.0 0.0 1.0 0.0 0.0 14.3 6.6 0.0 10.8 1.6 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln2.7 0.0 0.0 1.8 0.0 0.0 1.4 19.5 0.5 2.5 10.9 0.5 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 45.6 0.0 0.0 43.7 0.0 0.0 61.0 18.2 4.4 55.9 9.3 3.6 
LnGrp LOS D A D A E B A E A A 
Approach Vol, veh/h 108 A 76 A 1356 1249 
Approach Delay, s/veh 45.6 43.7 18.8 12.2 
Approach LOS D D B B 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s11.0 74.2 13.0 8.2 77.0 13.0 
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 
Max Green Setting (Gmax), s10.5 88.0 18.0 6.7 91.8 18.0 
Max Q Clear Time (g_c+I1), s7.0 53.9 8.3 4.7 35.2 6.0 
Green Ext Time (p_c), s 0.1 15.8 0.3 0.0 13.7 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 17.6 
HCM 6th LOS B 

Notes 
Unsignalized Delay for [EBR, WBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th Signalized Intersection Summary 
6: Piilani Highway & Kilohana Drive/Mapu Drive 09/30/2019 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 220 20 25 20 15 145 20 1205 15 120 1070 190 
Future Volume (veh/h) 220 20 25 20 15 145 20 1205 15 120 1070 190 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 239 22 2 22 16 1 22 1310 8 130 1163 160 
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 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 308 218 20 158 72 61 40 2070 923 161 1217 1031 
Arrive On Green 0.11 0.13 0.13 0.02 0.04 0.04 0.02 0.58 0.58 0.09 0.65 0.65 
Sat Flow, veh/h 1781 1689 154 1781 1870 1585 1781 3554 1585 1781 1870 1585 
Grp Volume(v), veh/h 239 0 24 22 16 1 22 1310 8 130 1163 160 
Grp Sat Flow(s),veh/h/ln1781 0 1843 1781 1870 1585 1781 1777 1585 1781 1870 1585 
Q Serve(g_s), s 12.5 0.0 1.3 1.3 0.9 0.1 1.4 27.0 0.2 7.9 63.7 4.4 
Cycle Q Clear(g_c), s 12.5 0.0 1.3 1.3 0.9 0.1 1.4 27.0 0.2 7.9 63.7 4.4 
Prop In Lane 1.00 0.08 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 308 0 238 158 72 61 40 2070 923 161 1217 1031 
V/C Ratio(X) 0.78 0.00 0.10 0.14 0.22 0.02 0.56 0.63 0.01 0.81 0.96 0.16 
Avail Cap(c_a), veh/h 308 0 432 287 405 343 80 2070 923 418 1281 1086 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 44.6 0.0 42.6 49.5 51.7 51.3 53.7 15.3 9.7 49.5 17.9 7.5 
Incr Delay (d2), s/veh 11.8 0.0 0.2 0.4 1.5 0.1 11.7 0.6 0.0 9.2 15.4 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln7.5 0.0 0.6 0.6 0.5 0.0 0.7 9.8 0.1 3.8 27.4 1.4 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 56.4 0.0 42.8 49.9 53.2 51.4 65.4 15.9 9.7 58.7 33.3 7.6 
LnGrp LOS E A D D D D E B A E C A 
Approach Vol, veh/h 263 39 1340 1453 
Approach Delay, s/veh 55.2 51.3 16.7 32.7 
Approach LOS E D B C 

Timer - Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s15.0 69.6 7.0 19.3 7.5 77.2 17.0 9.3 
Change Period (Y+Rc), s 5.0 5.0 4.5 5.0 5.0 5.0 4.5 5.0 
Max Green Setting (Gmax), s26.0 55.0 10.5 26.0 5.0 76.0 12.5 24.0 
Max Q Clear Time (g_c+I1), s9.9 29.0 3.3 3.3 3.4 65.7 14.5 2.9 
Green Ext Time (p_c), s 0.3 10.3 0.0 0.1 0.0 6.5 0.0 0.0 

Intersection Summary 
HCM 6th Ctrl Delay 27.9 
HCM 6th LOS C 

Notes 
User approved pedestrian interval to be less than phase max green. 
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HCM 6th TWSC 
7: Makena Keoneoio Road & Project DW 09/30/2019 

Intersection 
Int Delay, s/veh 2.2 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 15 0 10 15 0 20 
Future Vol, veh/h 15 0 10 15 0 20 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 16 0 11 16 0 22 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 41 19 0 0 - -

Stage 1 19 - - - - -
Stage 2 22 - - - - -

Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 970 1059 - - 0 -

Stage 1 1004 - - - 0 -
Stage 2 1001 - - - 0 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 970 1059 - - - -
Mov Cap-2 Maneuver 970 - - - - -

Stage 1 1004 - - - - -
Stage 2 1001 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.8 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT 
Capacity (veh/h) - - 970 -
HCM Lane V/C Ratio - - 0.017 -
HCM Control Delay (s) - - 8.8 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - 0.1 -
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HCM 6th TWSC 
8: Beach Parking Lot II & Makena Keoneoio Road 09/30/2019 

Intersection 
Int Delay, s/veh 7.1 

Movement WBL WBR NBT NBR SBL SBT 
Lane Configurations 
Traffic Vol, veh/h 5 0 0 0 0 0 
Future Vol, veh/h 5 0 0 0 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0 
Grade, % 0 - 0 - - 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 5 0 0 0 0 0 

Major/Minor Minor1 Major1 Major2 
Conflicting Flow All 1 - 0 - - -

Stage 1 0 - - - - -
Stage 2 1 - - - - -

Critical Hdwy 6.42 - - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 - - - - -
Pot Cap-1 Maneuver 1022 0 - 0 0 -

Stage 1 - 0 - 0 0 -
Stage 2 1022 0 - 0 0 -

Platoon blocked, % - -
Mov Cap-1 Maneuver 1022 - - - - -
Mov Cap-2 Maneuver 1022 - - - - -

Stage 1 - - - - - -
Stage 2 1022 - - - - -

Approach WB NB SB 
HCM Control Delay, s 8.5 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBTWBLn1 SBT 
Capacity (veh/h) - 1022 -
HCM Lane V/C Ratio - 0.005 -
HCM Control Delay (s) - 8.5 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0 -
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APPENDIX D 

TRAFFIC SIGNAL WARRANTS 



Warrant 2, Four-Hour Vehicular Volume

300300

500 
2 OR MORE LANES & 2 OR MORE LANES 

MINOR 
400 2 OR MORE LANES & 1 LANE 

STREET 
HIGHER- 300 

1 LANE & 1 LANE 

VOLUME 
APPROACH- 200 

VPH 4 

100 
1 

2 3 
115* 
80* 

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1900 

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH) 

1 (7:45 AM to 8:45 PM), (331, 110) 
2 (8:45 AM to 9:45 PM), (363, 83) 
3 (2:00 PM to 3:00 PM), (521, 100)*Note: 115 vph applies as the lower threshold volume for a minor-street 
4 (3:30 PM to 4:30 PM), (514, 143)approach with two or more lanes and 80 vph applies as the lower 

threshold volume for a minor-street approach with one lane. 

MAKENA PARCEL H-2 
PROJECT TIAR 



Warrant 2, Four-Hour Vehicular Volume

300300

500 
2 OR MORE LANES & 2 OR MORE LANES 

400 2 OR MORE LANES & 1 LANEMINOR 
STREET 
HIGHER- 300 

1 LANE & 1 LANE 

VOLUME 
APPROACH- 200 

VPH 4 

100 
3 

1 

2 115* 
80* 

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1900 

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH) 

1 (11:15 AM to 12:15 PM), (878, 103) 
2 (2:00 PM to 3:00 PM), (947, 115) 
3 (3:00 PM to 4:00 PM), (800, 144)*Note: 115 vph applies as the lower threshold volume for a minor-street 
4 (4:00 PM to 5:00 PM), (874, 154)approach with two or more lanes and 80 vph applies as the lower 

threshold volume for a minor-street approach with one lane. 

MAKENA PARCEL H-2 
PROJECT TIAR 



Warrant 2, Four-Hour Vehicular Volume

300300

500 
2 OR MORE LANES & 2 OR MORE LANES 

400 2 OR MORE LANES & 1 LANEMINOR 
STREET 
HIGHER- 300 

1 LANE & 1 LANE 

VOLUME 
APPROACH- 200 

VPH 4 

100 
3 

1 

2 115* 
80* 

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1900 

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH) 

1 (11:15 AM to 12:15 PM), (899, 103) 
2 (2:00 PM to 3:00 PM), (964, 115) 
3 (3:00 PM to 4:00 PM), (812, 144)*Note: 115 vph applies as the lower threshold volume for a minor-street 
4 (4:00 PM to 5:00 PM), (890, 154)approach with two or more lanes and 80 vph applies as the lower 

threshold volume for a minor-street approach with one lane. 

MAKENA PARCEL H-2 
PROJECT TIAR 



  
 
 

 

   
 

APPENDIX E 

RESORT RESIDENTIAL TRIP GENERATION RATE DEVELOPMENT 
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