
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 of Conveyances 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 of Hawaii, Office of Planning (w/enclosures) 

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



– 

NOTE:



– 

NOTE:



Table 3.1: Existing 2018 Level of Service Summary 

HCM
Delay

v/c 
Ratio LOS HCM

Delay
v/c 

Ratio LOS

1: Makena Rd/Makena Alanui Rd & Makena Keoneoio Rd
7.4 0.00 A 7.4 0.00 A
9.3 0.01 A 10.1 0.02 B
0.4 - - 0.6 - -

2: Beach Parking Lot & Makena Keoneoio Road
8.7 0.00 A 8.6 0.00 A
7.3 0.00 A 7.2 0.00 A
1.7 - - 0.7 - -

3: Wailea Alanui Drive & Kaukahi Street
7.7 0.00 A 7.5 0.01 A

12.6 0.06 B 20.2 0.40 C
13.8 0.23 B 16.2 0.15 C
7.4 0.03 A 8.1 0.03 A
3.9 - - 4.9 - -

4: Wailea Alanui Drive & Wailea Ike Drive**
19.3 0.27 B 21.3 0.59 C
18.5 0.11 B 20.2 0.35 C
14.6 0.66 B 27.2 0.71 C
9.3 0.09 A 19.0 0.15 B

23.9 0.47 C 28.6 0.61 C
10.5 0.18 B 6.7 0.12 A
14.9 0.53 B 21.3 0.64 C

5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place
9.8 0.01 A 9.5 0.03 A

45.6 0.35 E 364.2 1.29 F*
39.9 0.23 E 136.9 0.55 F
8.1 0.05 A 10.6 0.12 B
2.9 - - 14.5 - -

6: Piilani Hwy & Kilohana Drive/Mapu Drive
41.3 0.43 D 56.1 0.47 E
9.8 0.49 A 21.1 0.90 C

22.9 0.46 C 37.6 0.66 D
18.9 0.05 B 29.4 0.07 C
19.1 0.09 B 29.4 0.07 C
19.2 0.11 B 29.4 0.06 C
33.1 0.74 C 47.9 0.78 D
12.1 0.84 B 11.3 0.66 B
6.0 0.11 A 6.9 0.12 A

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).

Overall

WB LT/TH
SB LT

NB TH/RT
NB LT

Overall

Intersection

Existing Conditions 

AM PM

EB LT/RT
NB LT

WB LT/TH
SB LT
Overall

NB TH

NB LT
EB LT/TH/RT

SB LT
WB LT/TH

Overall

NB RT
WB LT
WB RT
SB LT
SB TH
Overall

NB LT
EB LT/TH

EB LT
EB TH/RT

SB TH
SB RT
Overall

WB LT/TH
WB RT
SB LT
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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. 

  



Table 4.1: Background Projects Trip Generation

Enter Exit Total Enter Exit Total

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

865 918 1,783 1,338 1,014 2,352

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) 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 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

469 406 875 783 835 1,618

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

122 90 212 111 121 232

Notes:

3. By Year 2028, approximately 50% of Krausz may be completed based on current completion dates.

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.

Background Development Land Uses
AM Peak Hour PM Peak Hour

Kihei Developments

Wailea Developments

Total Makena Developments

Makena Developments

Wailea Resort TIAR Phase I

Wailea Resort TIAR Phase II

Total Kihei Developments

Total Wailea Developments
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Table 4.2: Existing 2018 and Base Year 2028 Level of Service Summary 

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
7.4 0.00 A 7.4 0.00 A 7.5 0.00 A 7.5 0.00 A
9.3 0.01 A 10.1 0.02 B 9.7 0.01 A 10.9 0.04 B
0.4 - - 0.6 - - 0.6 - - 0.8 - -

2: Beach Parking Lot & Makena Keoneoio Road
8.7 0.00 A 8.6 0.00 A 8.8 0.01 A 8.8 0.01 A
7.3 0.00 A 7.2 0.00 A 7.3 0.01 A 7.2 0.00 A
1.7 - - 0.7 - - 2.3 - - 2.0 - -

3: Wailea Alanui Drive & Kaukahi Street
7.7 0.00 A 7.5 0.01 A 8.2 0.01 A 7.9 0.01 A

12.6 0.06 B 20.2 0.40 C 17.9 0.14 C 95.3 0.92 F
13.8 0.23 B 16.2 0.15 C 23.9 0.42 C 42.8 0.49 E
7.4 0.03 A 8.1 0.03 A 7.7 0.04 A 8.9 0.03 A
3.9 - - 4.9 - - 4.6 - - 14.9 - -

4: Wailea Alanui Drive & Wailea Ike Drive**
19.3 0.27 B 21.3 0.59 C 29.7 0.48 C 53.5 0.88 D
18.5 0.11 B 20.2 0.35 C 27.5 0.19 C 37.7 0.65 D
14.6 0.66 B 27.2 0.71 C 23.4 0.81 C 55.1 0.94 E
9.3 0.09 A 19.0 0.15 B 11.9 0.18 B 24.2 0.30 C

23.9 0.47 C 28.6 0.61 C 33.3 0.65 C 67.7 0.94 E
10.5 0.18 B 6.7 0.12 A 14.4 0.24 B 11.5 0.17 B
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 & Okolani Drive/Mikioi Place
9.8 0.01 A 9.5 0.03 A 39.0 0.46 D 60.2 0.73 E
- - - - - - 5.7 0.46 A 17.8 0.91 B
- - - - - - 3.9 0.03 A 4.5 0.09 A

45.6 0.35 E 364.2 1.29 F* 28.2 0.37 C 45.1 0.51 D
- - - - - - 0.0 0.00 A 0.0 0.00 A

39.9 0.23 E 136.9 0.55 F 27.3 0.25 C 43.2 0.35 D
- - - - - - 0.0 0.00 A 0.0 0.00 A

8.1 0.05 A 10.6 0.12 B 35.7 0.65 D 55.4 0.78 E
- - - - - - 8.8 0.83 A 9.2 0.76 A
- - - - - - 3.3 0.08 A 3.6 0.09 A

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

41.3 0.43 D 56.1 0.47 E 62.9 0.59 E 65.9 0.56 E
- - - - - - 11.3 0.34 B 16.5 0.64 B

9.8 0.49 A 21.1 0.90 C - - - - - -
- - - - - - 9.0 0.01 A 10.1 0.01 B

22.9 0.46 C 37.6 0.66 D 43.6 0.58 D 57.6 0.78 E
18.9 0.05 B 29.4 0.07 C 41.4 0.07 D 43.3 0.10 D

- - - - - - 48.0 0.14 D 50.4 0.14 D
- - - - - - 52.1 0.30 D 53.7 0.22 D

19.1 0.09 B 29.4 0.07 C - - - - - -
19.2 0.11 B 29.4 0.06 C 49.4 0.02 D 51.9 0.02 D
33.1 0.74 C 47.9 0.78 D 58.9 0.78 E 59.2 0.81 E
12.1 0.84 B 11.3 0.66 B 30.8 0.94 C 35.1 0.96 D
6.0 0.11 A 6.9 0.12 A 7.9 0.14 A 7.9 0.16 A

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

* v/c ratio > 1.0 denotes overcapacity conditions

AM PM

Base Year 2028 Conditions 

SB RT
Overall

WB RT
SB LT
SB TH

WB TH
WB LT/TH

EB TH/RT
WB LT

NB RT
EB LT

Overall

NB LT
NB TH

NB TH/RT

SB TH
SB RT

WB RT
SB LT

EB RT
WB LT/TH

EB LT/TH

NB TH
NB RT

Overall

NB LT

WB RT
SB LT
SB TH

WB LT
NB RT

Overall

NB TH

SB LT
WB LT/TH

EB LT/TH/RT

Overall

NB LT

SB LT
WB LT/RT

Overall

** 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).

Intersection

Existing Conditions 

AM PM

NB LT
EB LT/RT
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Table 5.3: Existing 2018 Conditions, Base Year 2028 Conditions and Future Year 2028 Conditions

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
7.4 0.00 A 7.4 0.00 A 7.5 0.00 A 7.5 0.00 A 7.6 0.00 A 7.5 0.01 A
9.3 0.01 A 10.1 0.02 B 9.7 0.01 A 10.9 0.04 B 9.7 0.03 A 11.1 0.07 B
0.4 - - 0.6 - - 0.6 - - 0.8 - - 1.2 - - 1.2 - -

2: Beach Parking Lot & Makena Keoneoio Road
8.7 0.00 A 8.6 0.00 A 8.8 0.01 A 8.8 0.01 A 9.0 0.01 A 8.9 0.01 A
7.3 0.00 A 7.2 0.00 A 7.3 0.01 A 7.2 0.00 A 7.3 0.01 A 7.3 0.00 A
1.7 - - 0.7 - - 2.3 - - 2.0 - - 1.5 - - 1.1 - -

3: Wailea Alanui Drive & Kaukahi Street
7.7 0.00 A 7.5 0.01 A 8.2 0.01 A 7.9 0.01 A 8.2 0.01 A 8.0 0.01 A

12.6 0.06 B 20.2 0.40 C 17.9 0.14 C 95.3 0.92 F 18.5 0.14 C 102.7 0.94 F
13.8 0.23 B 16.2 0.15 C 23.9 0.42 C 42.8 0.49 E 25.4 0.44 D 45.2 0.50 E
7.4 0.03 A 8.1 0.03 A 7.7 0.04 A 8.9 0.03 A 7.8 0.04 A 8.9 0.03 A
3.9 - - 4.9 - - 4.6 - - 14.9 - - 4.7 - - 15.8 - -

4: Wailea Alanui Drive & Wailea Ike Drive**
19.3 0.27 B 21.3 0.59 C 29.7 0.48 C 53.5 0.88 D 29.8 0.49 C 53.8 0.88 D
18.5 0.11 B 20.2 0.35 C 27.5 0.19 C 37.7 0.65 D 27.5 0.20 C 38.4 0.66 D
14.6 0.66 B 27.2 0.71 C 23.4 0.81 C 55.1 0.94 E 24.4 0.83 C 56.4 0.95 E
9.3 0.09 A 19.0 0.15 B 11.9 0.18 B 24.2 0.30 C 12.0 0.18 B 24.2 0.30 C

23.9 0.47 C 28.6 0.61 C 33.3 0.65 C 67.7 0.94 E 33.2 0.65 C 68.2 0.94 E
10.5 0.18 B 6.7 0.12 A 14.4 0.24 B 11.5 0.17 B 14.4 0.24 B 11.6 0.17 B
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 & Okolani Drive/Mikioi Place
9.8 0.01 A 9.5 0.03 A 39.0 0.46 D 60.2 0.73 E 39.6 0.46 D 61.0 0.73 E
- - - - - - 5.7 0.46 A 17.8 0.91 B 5.7 0.46 A 18.2 0.91 B
- - - - - - 3.9 0.03 A 4.5 0.09 A 3.9 0.03 A 4.4 0.09 A

45.6 0.35 E 364.2 1.29 F* 28.2 0.37 C 45.1 0.51 D 28.8 0.37 C 45.6 0.52 D
- - - - - - 0.0 0.00 A 0.0 0.00 A 0.0 0.00 A 0.0 0.00 A

39.9 0.23 E 136.9 0.55 F 27.3 0.25 C 43.2 0.35 D 27.8 0.25 C 43.7 0.35 D
- - - - - - 0.0 0.00 A 0.0 0.00 A 0.0 0.00 A 0.0 0.00 A

8.1 0.05 A 10.6 0.12 B 35.7 0.65 D 55.4 0.78 E 36.5 0.65 D 55.9 0.78 E
- - - - - - 8.8 0.83 A 9.2 0.76 A 8.8 0.84 A 9.3 0.76 A
- - - - - - 3.3 0.08 A 3.6 0.09 A 3.3 0.07 A 3.6 0.09 A

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

Future Year 2028 Conditions 

AM PM

SB RT
Overall

SB LT
SB TH

WB LT/TH
WB RT

EB RT

NB RT
EB LT/TH

NB LT
NB TH

Overall

WB RT
SB LT
SB TH

WB LT
NB RT

Overall

NB TH

SB LT
WB LT/TH

EB LT/TH/RT
NB LT

Overall

WB LT/RT
SB LT

Overall
EB LT/RT

NB LT

Intersection

Existing Conditions Base Year 2028 Conditions 

AM PM AM PM



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

HCM
Delay

v/c 
Ratio LOS HCM

Delay
v/c 

Ratio LOS HCM
Delay

v/c 
Ratio LOS HCM

Delay
v/c 

Ratio LOS HCM
Delay

v/c 
Ratio LOS HCM

Delay
v/c 

Ratio LOS

Future Year 2028 Conditions 

AM PM

Intersection

Existing Conditions Base Year 2028 Conditions 

AM PM AM PM

6: Piilani Hwy & Kilohana Drive/Mapu Drive
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

- - - - - - 11.3 0.34 B 16.5 0.64 B 11.4 0.34 B 15.9 0.63 B
9.8 0.49 A 21.1 0.90 C - - - - - - - - - - - -
- - - - - - 9.0 0.01 A 10.1 0.01 B 9.0 0.01 A 9.7 0.01 A

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
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

- - - - - - 48.0 0.14 D 50.4 0.14 D 48.3 0.14 D 49.9 0.14 D
- - - - - - 52.1 0.30 D 53.7 0.22 D 52.5 0.30 D 53.2 0.22 D

19.1 0.09 B 29.4 0.07 C - - - - - - - - - - - -
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
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
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
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

13.7 - B 20.5 - C 26.4 - C 29.0 - C 26.6 - C 27.9 - C
7: Makena Keoneoio Road & Project DW

- - - - - - - - - - - - 8.8 0.02 A 8.8 0.02 A
- - - - - - - - - - - - 2.0 - - 2.2 - -

8: Beach Parking Lot II & Makena Keoneoio Road
- - - - - - - - - - - - - - - 8.5 0.01 A
- - - - - - - - - - - - 0.0 - - 7.1 - -

* v/c ratio > 1.0 denotes overcapacity conditions

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
Overall

WB LT/TH
Overall

Overall

** 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).

WB LT/TH



 

6. C

The Proj
parking 
resulting 

6.1 E

The majo
and und
Highway/
overcapa
this inter
Malu at W

During t
intersect
queue fo
vehicle q

At the W
during th
with no s
Uniform 
Hour Veh

6.2 B

By Base 
growth is
2028. 

With the 
and the w
intersect
or better
moveme
of traffic. 
At the W
LOS C o
hours of 
turn mov

At the W
vehicular
operate a
signal w
Volume t
a signal w

CONCLUS

ect propose
lot. It shoul
in a beach p

Existing Co

ority of mov
der-capacity 
/Okolani Dr
acity conditio
rsection by a
Wailea resid

the PM pe
ion, traffic op

or about a 3
queues were

Wailea Alanui
he AM and P
significant de
Traffic Cont
hicular Volum

Base Year 2

Year 2028, 
s anticipated

installation o
widening of 
ion, traffic is
r during the 
nt and the n

Wailea Alanu
or better with
traffic, with t

vement opera

Wailea Alanu
r increases p
at LOS F an
arrant analy
traffic signal
would be wa

SIONS 

es to develo
d be noted
parking stall

onditions 

ements at t
conditions 

rive/Mikioi P
ons during t
a separate p
ential develo

eak hour of
perated rela
0-35 minute

e observed to

Drive/Kauk
PM peak ho
elay or queu
trol Devices 
me traffic sig

2028 

all backgro
d to account

of the traffic 
the northbou

s anticipated
AM and P

northbound le

i Drive/Waile
h all movem
the exceptio
ating at LOS

ui Drive/Kau
primarily alo
nd the west
ysis, the inte
 warrant.  T

arranted in th

p a 53-unit 
 that an ex
 count incre

he study int
during the

Place interse
he AM and/
private entity
opment. 

f traffic at 
tively smoot

e period exte
o clear witho

ahi Street in
ours of traffic
ing under no
(MUTCD), 

gnal warrant

und projects
 for approxi

signal at Pii
und approac

d to operate 
M peak hou
eft-turn mov

ea Ike Drive
ents operati

on of the sou
S E during th

ukahi Street
ong Wailea A
tbound appr
ersection w

This intersect
he future. 

31 

CPR reside
xisting 50-st
ase of 7 sta

tersections o
e peak hou
ection, some
/or PM peak
y as part of

the Piilani
thly however
ending as fa
out congestio

ntersection, t
c with all m
ormal opera
Federal Hig
t, a traffic sig

s in Kihei, W
mately 30 p

ilani Highwa
ch at the Pii
adequately 

urs, with the
vement oper

e intersection
ing at LOS 

uthbound left
he PM peak 

t intersectio
Alanui Drive 
roach to ope
ill be just s
tion should 

ential develo
tall beach p
lls.  

operated ad
urs of traffi
e movemen
k hours.  A s
f the roadwa

i Highway/K
r, northboun
ar south to O
on. 

traffic was o
ovements o
ting conditio

ghway Admin
gnal is curre

Wailea and M
percent of tra

ay/Okolani D
lani Highway
with all mov

e exception 
rating at LOS

n, the inters
D or better 
t-turn movem
hour of traff

on, during th
will result in

erate at LOS
hy of meeti
continue to 

opment with 
parking lot w

dequately at 
ic. Howeve
ts operate 
signal is cur
ay improvem

Kilohana Dr
nd volumes w
Okolani Driv

observed to o
operating at 
ons. Based o
nistration, d
ntly not warr

Makena and 
affic increas

Drive/Mikioi P
y/Kilohana D
vements ope
 of the sou
S E during th

section will o
during the A
ment and the
fic. 

he PM peak
n the eastbo
S E.  Based
ing the Fou
be monitore

a 57-stall b
will be repla

LOS D or b
r, at the P
at LOS E/F

rrently plann
ments for the

rive/Mapu P
were observ
ve.  By 4:50

operate smo
LOS C or b

on the Manu
ated 2009, 
ranted. 

regional am
es by Base 

Place interse
Drive/Mapu 
erating at LO
thbound lef
he PM peak

operate over
AM and PM 
e westbound

k hour of tr
ound approa
d on the MU
ur-Hour Veh
ed to determ

beach 
aced, 

better 
Piilani 
F and 
ed at 
e Kai 

Place 
ved to 
0 PM, 

oothly 
better 
ual on 
Four-

mbient 
Year 

ection 
Drive 
OS D 
ft-turn 
k hour 

rall at 
peak 

d left-

raffic, 
ach to 
UTCD 
icular 

mine if 



 

32 

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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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

SOUTHBOUND
KILOHANA DR
WESTBOUND

PIILANI HWY
NORTHBOUND

KILOHANA DR
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 10 141 32 0 0 4 35 0 2 92 0 1 25 2 1 0 345
07:15 8 185 12 0 2 5 38 0 2 96 0 1 27 3 4 0 383
07:30 12 212 24 0 2 5 36 0 1 75 0 0 37 4 2 0 410
07:45 16 200 51 0 3 2 40 0 2 99 0 0 43 3 0 0 459
Total 46 738 119 0 7 16 149 0 7 362 0 2 132 12 7 0 1597

08:00 19 184 36 0 3 8 41 0 1 72 2 0 34 2 3 0 405
08:15 21 178 25 0 4 2 48 0 3 119 2 0 39 4 2 0 447
08:30 29 221 39 0 5 4 33 0 1 118 0 0 29 3 4 0 486
08:45 27 160 37 0 4 11 36 0 3 109 0 1 39 5 3 0 435
Total 96 743 137 0 16 25 158 0 8 418 4 1 141 14 12 0 1773

Grand Total 166 2074 318 0 32 46 389 0 19 1027 6 7 324 34 21 0 4463
Apprch % 6.5 81.1 12.4 0 6.9 9.9 83.3 0 1.8 97 0.6 0.7 85.5 9 5.5 0  

Total % 3.7 46.5 7.1 0 0.7 1 8.7 0 0.4 23 0.1 0.2 7.3 0.8 0.5 0
Motorcycles 0 6 0 0 0 2 0 0 1 0 0 0 0 0 0 0 9

% Motorcycles 0 0.3 0 0 0 4.3 0 0 5.3 0 0 0 0 0 0 0 0.2
Cars 114 1388 210 0 20 22 303 0 9 849 4 0 254 21 13 0 3207

% Cars 68.7 66.9 66 0 62.5 47.8 77.9 0 47.4 82.7 66.7 0 78.4 61.8 61.9 0 71.9
Light Goods 

Vehicles 49 629 99 0 12 22 84 0 7 160 2 0 63 12 6 0 1145
% Light Goods 

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 2 2 3 0 0 0 0 0 1 1 0 0 3 1 1 0 14
% Buses 1.2 0.1 0.9 0 0 0 0 0 5.3 0.1 0 0 0.9 2.9 4.8 0 0.3

Single-Unit 

Trucks 1 41 6 0 0 0 2 0 1 13 0 0 3 0 1 0 68
% Single-Unit 

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 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5
% Articulated 

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 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

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 7
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 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
SOUTHBOUND

KILOHANA DR
WESTBOUND

PIILANI HWY
NORTHBOUND

KILOHANA DR
EASTBOUND

Start Time Left
Thr

u

Rig

ht
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s

App. 

Total Left
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ht
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s
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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

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
% 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
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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

SOUTHBOUND
KILOHANA DR
WESTBOUND

PIILANI HWY
NORTHBOUND

KILOHANA DR
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 27 170 39 0 3 4 28 0 3 213 1 0 49 6 3 0 546
16:15 31 151 38 0 3 3 41 0 1 227 0 0 48 5 2 0 550
16:30 37 140 45 0 2 2 20 0 0 225 1 1 48 3 2 0 526
16:45 35 161 29 0 4 11 28 0 2 221 0 2 47 14 5 0 559
Total 130 622 151 0 12 20 117 0 6 886 2 3 192 28 12 0 2181

17:00 35 133 36 0 5 4 17 0 5 218 2 0 35 7 6 0 503
17:15 23 142 30 0 5 6 27 2 1 211 2 4 24 5 3 1 486
17:30 34 132 35 0 2 8 28 0 8 134 1 2 28 7 6 4 429
17:45 31 127 26 0 3 3 16 0 5 153 1 0 29 7 4 0 405
Total 123 534 127 0 15 21 88 2 19 716 6 6 116 26 19 5 1823

Grand Total 350 1860 457 0 39 59 343 2 37 2446 12 9 497 81 44 5 6241
Apprch % 13.1 69.7 17.1 0 8.8 13.3 77.4 0.5 1.5 97.7 0.5 0.4 79.3 12.9 7 0.8  

Total % 5.6 29.8 7.3 0 0.6 0.9 5.5 0 0.6 39.2 0.2 0.1 8 1.3 0.7 0.1
Motorcycles 2 3 1 0 1 2 2 0 0 8 0 0 2 1 1 0 23

% Motorcycles 0.6 0.2 0.2 0 2.6 3.4 0.6 0 0 0.3 0 0 0.4 1.2 2.3 0 0.4
Cars 249 1581 417 0 29 45 234 0 30 1879 11 0 352 52 35 0 4914

% Cars 71.1 85 91.2 0 74.4 76.3 68.2 0 81.1 76.8 91.7 0 70.8 64.2 79.5 0 78.7
Light Goods 

Vehicles 97 260 34 0 9 11 104 0 6 523 1 0 135 25 8 0 1213
% Light Goods 

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 1 5 1 0 0 0 0 0 0 9 0 0 2 0 0 0 18
% Buses 0.3 0.3 0.2 0 0 0 0 0 0 0.4 0 0 0.4 0 0 0 0.3

Single-Unit 

Trucks 1 8 2 0 0 0 3 0 0 17 0 0 5 1 0 0 37
% Single-Unit 

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 0 1 0 0 0 0 0 0 1 6 0 0 0 0 0 0 8
% Articulated 

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 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

Pedestrians 0 0 0 0 0 0 0 2 0 0 0 9 0 0 0 5 16
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 100 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
SOUTHBOUND

KILOHANA DR
WESTBOUND

PIILANI HWY
NORTHBOUND

KILOHANA DR
EASTBOUND

Start Time Left
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App. 

Total

Int. 

Total

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

15:30 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
% 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
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Peak Hour Begins at 15:30
 
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 - 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
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

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 6 166 13 0 185 5 3 18 0 26 0 62 2 0 64 7 2 3 0 12 287
07:15 AM 9 165 19 0 193 9 7 26 0 42 1 50 2 0 53 7 1 0 0 8 296
07:30 AM 14 202 24 0 240 12 3 24 0 39 1 68 3 1 73 8 3 1 0 12 364
07:45 AM 13 201 16 0 230 7 6 21 0 34 1 65 3 0 69 7 4 3 0 14 347

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 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
08:45 AM 0 131 22 0 153 1 1 6 0 8 1 75 0 1 77 16 0 2 0 18 256

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

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
% 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
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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 : 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
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

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 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
04:30 PM 12 105 19 0 136 6 3 14 0 23 15 174 12 0 201 10 7 6 0 23 383
04:45 PM 29 105 12 0 146 4 4 14 0 22 1 158 8 0 167 12 2 3 0 17 352

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 15 120 22 0 157 4 3 12 0 19 4 175 15 0 194 15 4 6 0 25 395
05:15 PM 17 82 19 0 118 5 3 10 0 18 2 134 7 0 143 12 3 7 0 22 301
05:30 PM 27 91 17 0 135 6 4 13 0 23 2 128 11 0 141 11 3 3 0 17 316

Grand Total 193 1248 185 0 1626 46 28 138 0 212 53 1720 140 0 1913 120 25 49 0 194 3945
Apprch % 11.9 76.8 11.4 0  21.7 13.2 65.1 0  2.8 89.9 7.3 0  61.9 12.9 25.3 0   

Total % 4.9 31.6 4.7 0 41.2 1.2 0.7 3.5 0 5.4 1.3 43.6 3.5 0 48.5 3 0.6 1.2 0 4.9
Motorcycles 0 5 0 0 5 0 1 1 0 2 1 7 1 0 9 0 0 0 0 0 16
% Motorcycles 0 0.4 0 0 0.3 0 3.6 0.7 0 0.9 1.9 0.4 0.7 0 0.5 0 0 0 0 0 0.4

Cars 136 1088 163 0 1387 40 19 106 0 165 42 1285 112 0 1439 95 18 44 0 157 3148
% Cars 70.5 87.2 88.1 0 85.3 87 67.9 76.8 0 77.8 79.2 74.7 80 0 75.2 79.2 72 89.8 0 80.9 79.8

Light Goods Vehicles 55 137 21 0 213 6 7 30 0 43 9 404 27 0 440 23 7 2 0 32 728
% Light Goods Vehicles 28.5 11 11.4 0 13.1 13 25 21.7 0 20.3 17 23.5 19.3 0 23 19.2 28 4.1 0 16.5 18.5

Buses 1 8 0 0 9 0 0 0 0 0 1 7 0 0 8 0 0 0 0 0 17
% Buses 0.5 0.6 0 0 0.6 0 0 0 0 0 1.9 0.4 0 0 0.4 0 0 0 0 0 0.4

Single-Unit Trucks 1 9 0 0 10 0 1 0 0 1 0 15 0 0 15 2 0 2 0 4 30
% Single-Unit Trucks 0.5 0.7 0 0 0.6 0 3.6 0 0 0.5 0 0.9 0 0 0.8 1.7 0 4.1 0 2.1 0.8
Articulated Trucks 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 2

% Articulated Trucks 0 0 0 0 0 0 0 0.7 0 0.5 0 0.1 0 0 0.1 0 0 0 0 0 0.1
Bicycles on Road 0 1 1 0 2 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 4

% Bicycles on Road 0 0.1 0.5 0 0.1 0 0 0 0 0 0 0.1 0 0 0.1 0 0 2 0 0.5 0.1
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 0 0 0
% Pedestrians 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

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
% 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
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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

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

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 16 42 0 0 58 91 0 18 0 109 0 10 34 7 51 0 0 0 0 0 218
07:15 AM 21 52 0 2 75 98 0 33 3 134 0 11 38 6 55 0 0 0 0 0 264
07:30 AM 18 45 0 9 72 96 0 42 3 141 0 14 25 10 49 0 0 0 0 0 262
07:45 AM 24 56 0 1 81 119 0 29 0 148 0 16 42 7 65 0 0 0 0 0 294

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 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
08:45 AM 29 58 0 0 87 87 0 39 0 126 0 19 39 3 61 0 0 0 0 0 274

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

Grand Total 223 526 0 14 763 1060 0 318 7 1385 0 170 374 60 604 0 0 0 0 0 2752
Apprch % 29.2 68.9 0 1.8  76.5 0 23 0.5  0 28.1 61.9 9.9  0 0 0 0   

Total % 8.1 19.1 0 0.5 27.7 38.5 0 11.6 0.3 50.3 0 6.2 13.6 2.2 21.9 0 0 0 0 0
Motorcycles 2 6 0 0 8 2 0 2 0 4 0 3 1 0 4 0 0 0 0 0 16
% Motorcycles 0.9 1.1 0 0 1 0.2 0 0.6 0 0.3 0 1.8 0.3 0 0.7 0 0 0 0 0 0.6

Cars 175 383 0 0 558 758 0 227 0 985 0 127 303 0 430 0 0 0 0 0 1973
% Cars 78.5 72.8 0 0 73.1 71.5 0 71.4 0 71.1 0 74.7 81 0 71.2 0 0 0 0 0 71.7

Light Goods Vehicles 41 108 0 0 149 270 0 72 0 342 0 24 57 0 81 0 0 0 0 0 572
% Light Goods Vehicles 18.4 20.5 0 0 19.5 25.5 0 22.6 0 24.7 0 14.1 15.2 0 13.4 0 0 0 0 0 20.8

Buses 3 1 0 0 4 3 0 5 0 8 0 2 2 0 4 0 0 0 0 0 16
% Buses 1.3 0.2 0 0 0.5 0.3 0 1.6 0 0.6 0 1.2 0.5 0 0.7 0 0 0 0 0 0.6

Single-Unit Trucks 2 9 0 0 11 24 0 7 0 31 0 6 6 0 12 0 0 0 0 0 54
% Single-Unit Trucks 0.9 1.7 0 0 1.4 2.3 0 2.2 0 2.2 0 3.5 1.6 0 2 0 0 0 0 0 2
Articulated Trucks 0 0 0 0 0 2 0 2 0 4 0 0 0 0 0 0 0 0 0 0 4

% Articulated Trucks 0 0 0 0 0 0.2 0 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 0 19 0 0 19 1 0 3 0 4 0 8 5 0 13 0 0 0 0 0 36

% Bicycles on Road 0 3.6 0 0 2.5 0.1 0 0.9 0 0.3 0 4.7 1.3 0 2.2 0 0 0 0 0 1.3
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 1.7 0.2 0 0 0 0 0 0

Pedestrians 0 0 0 14 14 0 0 0 7 7 0 0 0 59 59 0 0 0 0 0 80
% Pedestrians 0 0 0 100 1.8 0 0 0 100 0.5 0 0 0 98.3 9.8 0 0 0 0 0 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

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
% 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
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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

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

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 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
04:30 PM 57 48 0 0 105 91 0 51 1 143 0 84 142 10 236 0 0 0 0 0 484
04:45 PM 40 54 0 5 99 72 0 46 5 123 0 51 89 19 159 0 0 0 0 0 381

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 46 46 0 1 93 50 0 44 0 94 0 71 101 7 179 0 0 0 0 0 366
05:15 PM 50 45 0 6 101 61 0 44 2 107 0 59 92 1 152 0 0 0 0 0 360
05:30 PM 37 46 0 5 88 58 0 40 0 98 0 47 80 7 134 0 0 0 0 0 320

Grand Total 500 494 0 28 1022 722 0 464 12 1198 0 692 1125 83 1900 0 0 0 0 0 4120
Apprch % 48.9 48.3 0 2.7  60.3 0 38.7 1  0 36.4 59.2 4.4  0 0 0 0   

Total % 12.1 12 0 0.7 24.8 17.5 0 11.3 0.3 29.1 0 16.8 27.3 2 46.1 0 0 0 0 0
Motorcycles 4 7 0 0 11 3 0 1 0 4 0 19 5 0 24 0 0 0 0 0 39
% Motorcycles 0.8 1.4 0 0 1.1 0.4 0 0.2 0 0.3 0 2.7 0.4 0 1.3 0 0 0 0 0 0.9

Cars 419 432 0 0 851 615 0 380 0 995 0 551 905 0 1456 0 0 0 0 0 3302
% Cars 83.8 87.4 0 0 83.3 85.2 0 81.9 0 83.1 0 79.6 80.4 0 76.6 0 0 0 0 0 80.1

Light Goods Vehicles 71 40 0 0 111 90 0 74 0 164 0 105 195 0 300 0 0 0 0 0 575
% Light Goods Vehicles 14.2 8.1 0 0 10.9 12.5 0 15.9 0 13.7 0 15.2 17.3 0 15.8 0 0 0 0 0 14

Buses 4 4 0 0 8 8 0 4 0 12 0 2 7 0 9 0 0 0 0 0 29
% Buses 0.8 0.8 0 0 0.8 1.1 0 0.9 0 1 0 0.3 0.6 0 0.5 0 0 0 0 0 0.7

Single-Unit Trucks 1 4 0 0 5 4 0 3 0 7 0 8 12 0 20 0 0 0 0 0 32
% Single-Unit Trucks 0.2 0.8 0 0 0.5 0.6 0 0.6 0 0.6 0 1.2 1.1 0 1.1 0 0 0 0 0 0.8
Articulated Trucks 1 0 0 0 1 1 0 0 0 1 0 0 1 0 1 0 0 0 0 0 3

% Articulated Trucks 0.2 0 0 0 0.1 0.1 0 0 0 0.1 0 0 0.1 0 0.1 0 0 0 0 0 0.1
Bicycles on Road 0 7 0 0 7 1 0 2 0 3 0 7 0 0 7 0 0 0 0 0 17

% Bicycles on Road 0 1.4 0 0 0.7 0.1 0 0.4 0 0.3 0 1 0 0 0.4 0 0 0 0 0 0.4
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 16.7 0.2 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 28 28 0 0 0 10 10 0 0 0 83 83 0 0 0 0 0 121
% Pedestrians 0 0 0 100 2.7 0 0 0 83.3 0.8 0 0 0 100 4.4 0 0 0 0 0 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 03:30 PM to 04:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

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
% 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
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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 - 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

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

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

07:00 AM 5 48 20 6 79 7 9 2 0 18 1 11 2 0 14 9 4 1 2 16 127
07:15 AM 9 44 26 0 79 5 7 5 0 17 2 6 0 0 8 1 4 0 2 7 111
07:30 AM 11 40 26 1 78 14 12 7 0 33 0 11 1 0 12 4 1 2 4 11 134
07:45 AM 13 58 27 1 99 16 5 5 0 26 0 10 4 0 14 7 2 0 6 15 154

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 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
08:45 AM 7 63 13 4 87 17 12 4 0 33 0 14 6 0 20 5 7 2 4 18 158

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

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
% 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
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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

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

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

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
04:30 PM 12 32 20 0 64 3 4 7 0 14 0 82 6 0 88 25 9 0 0 34 200
04:45 PM 5 26 17 0 48 3 3 6 0 12 1 54 12 0 67 13 11 0 2 26 153

Total 34 138 68 0 240 22 21 31 0 74 6 315 46 0 367 96 40 2 3 141 822

05:00 PM 5 23 20 0 48 10 2 4 0 16 0 53 10 0 63 17 3 1 0 21 148
05:15 PM 5 31 12 1 49 6 8 6 0 20 1 39 5 0 45 16 7 1 1 25 139
05:30 PM 5 27 15 0 47 5 5 1 0 11 0 46 9 0 55 13 5 0 0 18 131

Grand Total 65 289 146 5 505 56 56 59 0 171 9 706 109 0 824 199 90 7 4 300 1800
Apprch % 12.9 57.2 28.9 1  32.7 32.7 34.5 0  1.1 85.7 13.2 0  66.3 30 2.3 1.3   

Total % 3.6 16.1 8.1 0.3 28.1 3.1 3.1 3.3 0 9.5 0.5 39.2 6.1 0 45.8 11.1 5 0.4 0.2 16.7
Motorcycles 1 4 3 0 8 0 0 3 0 3 0 12 2 0 14 0 1 0 0 1 26
% Motorcycles 1.5 1.4 2.1 0 1.6 0 0 5.1 0 1.8 0 1.7 1.8 0 1.7 0 1.1 0 0 0.3 1.4

Cars 50 251 112 0 413 41 43 48 0 132 7 536 50 0 593 145 58 5 0 208 1346
% Cars 76.9 86.9 76.7 0 81.8 73.2 76.8 81.4 0 77.2 77.8 75.9 45.9 0 72 72.9 64.4 71.4 0 69.3 74.8

Light Goods Vehicles 14 26 24 0 64 15 13 6 0 34 2 146 53 0 201 46 31 2 0 79 378
% Light Goods Vehicles 21.5 9 16.4 0 12.7 26.8 23.2 10.2 0 19.9 22.2 20.7 48.6 0 24.4 23.1 34.4 28.6 0 26.3 21

Buses 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 6
% Buses 0 0 2.1 0 0.6 0 0 0 0 0 0 0 0 0 0 1.5 0 0 0 1 0.3

Single-Unit Trucks 0 3 2 0 5 0 0 2 0 2 0 7 3 0 10 2 0 0 0 2 19
% Single-Unit Trucks 0 1 1.4 0 1 0 0 3.4 0 1.2 0 1 2.8 0 1.2 1 0 0 0 0.7 1.1
Articulated Trucks 0 1 0 0 1 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 3

% Articulated Trucks 0 0.3 0 0 0.2 0 0 0 0 0 0 0.1 0.9 0 0.2 0 0 0 0 0 0.2
Bicycles on Road 0 4 2 0 6 0 0 0 0 0 0 4 0 0 4 3 0 0 0 3 13

% Bicycles on Road 0 1.4 1.4 0 1.2 0 0 0 0 0 0 0.6 0 0 0.5 1.5 0 0 0 1 0.7
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0.3 0.1

Pedestrians 0 0 0 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 8
% Pedestrians 0 0 0 100 1 0 0 0 0 0 0 0 0 0 0 0 0 0 75 1 0.4

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

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
% 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
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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 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

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

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

07:00 AM 0 0 0 0 0 0 0 3 1 4 0 5 2 0 7 0 0 0 0 0 11
07:15 AM 0 4 0 0 4 1 0 1 0 2 0 11 2 0 13 0 0 0 0 0 19
07:30 AM 0 0 0 0 0 0 0 1 0 1 0 3 2 0 5 0 0 0 0 0 6
07:45 AM 0 1 0 1 2 1 0 0 0 1 0 5 0 0 5 0 0 0 0 0 8

Total 0 5 0 1 6 2 0 5 1 8 0 24 6 0 30 0 0 0 0 0 44

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
08:45 AM 3 11 0 0 14 0 0 0 0 0 0 10 0 0 10 0 0 0 0 0 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

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
% 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
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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

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

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 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
04:30 PM 1 7 0 0 8 2 0 0 0 2 0 4 0 0 4 0 0 0 0 0 14
04:45 PM 0 6 0 0 6 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 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 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 6
05:15 PM 0 6 0 0 6 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 11
05:30 PM 0 3 0 2 5 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 6

Grand Total 2 76 0 2 80 5 0 4 6 15 0 26 3 0 29 0 0 0 0 0 124
Apprch % 2.5 95 0 2.5  33.3 0 26.7 40  0 89.7 10.3 0  0 0 0 0   

Total % 1.6 61.3 0 1.6 64.5 4 0 3.2 4.8 12.1 0 21 2.4 0 23.4 0 0 0 0 0
Motorcycles 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Motorcycles 0 1.3 0 0 1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.8

Cars 2 38 0 0 40 4 0 3 0 7 0 20 3 0 23 0 0 0 0 0 70
% Cars 100 50 0 0 50 80 0 75 0 46.7 0 76.9 100 0 79.3 0 0 0 0 0 56.5

Light Goods Vehicles 0 36 0 0 36 1 0 1 0 2 0 5 0 0 5 0 0 0 0 0 43
% Light Goods Vehicles 0 47.4 0 0 45 20 0 25 0 13.3 0 19.2 0 0 17.2 0 0 0 0 0 34.7

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 0 0 0 0 0 0 0 0 0 1
% Single-Unit Trucks 0 1.3 0 0 1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.8
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 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 3.8 0 0 3.4 0 0 0 0 0 0.8
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 2 2 0 0 0 6 6 0 0 0 0 0 0 0 0 0 0 8
% Pedestrians 0 0 0 100 2.5 0 0 0 100 40 0 0 0 0 0 0 0 0 0 0 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

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
% 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
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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

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

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 0 9 13 0 22 0 0 0 0 0 0 6 0 0 6 0 0 0 0 0 28
07:15 AM 0 11 13 0 24 0 0 0 0 0 1 3 0 0 4 2 0 2 0 4 32
07:30 AM 0 13 8 0 21 0 0 0 0 0 1 7 0 0 8 1 0 1 2 4 33
07:45 AM 0 21 9 0 30 0 0 0 0 0 0 12 0 0 12 2 0 0 0 2 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 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
08:45 AM 0 31 6 0 37 0 0 0 0 0 1 4 0 0 5 5 0 4 0 9 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

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
% 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
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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

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

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 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
04:30 PM 0 21 3 0 24 0 0 0 0 0 1 31 0 0 32 7 0 1 0 8 64
04:45 PM 0 17 2 0 19 0 0 0 0 0 1 28 0 0 29 7 0 1 0 8 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 0 18 1 0 19 0 0 0 0 0 1 31 0 0 32 2 0 0 0 2 53
05:15 PM 0 12 5 0 17 0 0 0 0 0 0 19 0 0 19 3 0 2 0 5 41
05:30 PM 0 14 1 0 15 0 0 0 0 0 2 22 0 0 24 4 0 1 0 5 44

Grand Total 0 187 18 0 205 0 0 0 0 0 13 362 0 0 375 93 0 12 1 106 686
Apprch % 0 91.2 8.8 0  0 0 0 0  3.5 96.5 0 0  87.7 0 11.3 0.9   

Total % 0 27.3 2.6 0 29.9 0 0 0 0 0 1.9 52.8 0 0 54.7 13.6 0 1.7 0.1 15.5
Motorcycles 0 2 0 0 2 0 0 0 0 0 0 8 0 0 8 1 0 1 0 2 12
% Motorcycles 0 1.1 0 0 1 0 0 0 0 0 0 2.2 0 0 2.1 1.1 0 8.3 0 1.9 1.7

Cars 0 165 13 0 178 0 0 0 0 0 11 312 0 0 323 44 0 8 0 52 553
% Cars 0 88.2 72.2 0 86.8 0 0 0 0 0 84.6 86.2 0 0 86.1 47.3 0 66.7 0 49.1 80.6

Light Goods Vehicles 0 14 4 0 18 0 0 0 0 0 1 34 0 0 35 48 0 2 0 50 103
% Light Goods Vehicles 0 7.5 22.2 0 8.8 0 0 0 0 0 7.7 9.4 0 0 9.3 51.6 0 16.7 0 47.2 15

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 0 1 0 1 0 0 0 0 0 0 4 0 0 4 0 0 1 0 1 6
% Single-Unit Trucks 0 0 5.6 0 0.5 0 0 0 0 0 0 1.1 0 0 1.1 0 0 8.3 0 0.9 0.9
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 6 0 0 6 0 0 0 0 0 1 4 0 0 5 0 0 0 0 0 11

% Bicycles on Road 0 3.2 0 0 2.9 0 0 0 0 0 7.7 1.1 0 0 1.3 0 0 0 0 0 1.6
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 1 1 1
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0.9 0.1

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

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
% 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
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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
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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 
Service 

Average Control Delay 
(sec/veh) 

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

LEVEL OF SERVICE CALCULATIONS 
 

•   Existing AM Conditions 
 



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

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

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 - -



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

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

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 -



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

Makena H-2 Parcel  06/15/2017 Existing AM Synchro 10 Report
Page 3

Intersection
Int Delay, s/veh 3.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 3 1 76 34 29 2 62 15 44 223 89
Future Vol, veh/h 24 3 1 76 34 29 2 62 15 44 223 89
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 26 3 1 83 37 32 2 67 16 48 242 97
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 428 409 242 411 409 - 242 0 0 67 0 0
          Stage 1 338 338 - 71 71 - - - - - - -
          Stage 2 90 71 - 340 338 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 537 532 797 551 532 0 1324 - - 1535 - -
          Stage 1 676 641 - 939 836 0 - - - - - -
          Stage 2 917 836 - 675 641 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 495 514 797 534 514 - 1324 - - 1535 - -
Mov Cap-2 Maneuver 495 514 - 534 514 - - - - - - -
          Stage 1 675 621 - 937 834 - - - - - - -
          Stage 2 875 834 - 650 621 - - - - - - -
 

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 - -



HCM Signalized Intersection Capacity Analysis
4: Wailea Alanui Drive & Wailea Ike Drive 07/05/2018

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

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 476 128 94 159 108 248
Future Volume (vph) 476 128 94 159 108 248
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 0.97 1.00 0.98 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 1528 1863 1545 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 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) 517 139 102 173 117 270
RTOR Reduction (vph) 0 78 0 137 0 0
Lane Group Flow (vph) 517 61 102 36 117 270
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) 25.1 25.1 11.7 11.7 8.0 23.7
Effective Green, g (s) 25.1 25.1 11.7 11.7 8.0 23.7
Actuated g/C Ratio 0.44 0.44 0.21 0.21 0.14 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) 782 675 383 318 249 1476
v/s Ratio Prot c0.29 c0.05 c0.07 0.08
v/s Ratio Perm 0.04 0.02
v/c Ratio 0.66 0.09 0.27 0.11 0.47 0.18
Uniform Delay, d1 12.5 9.2 18.9 18.3 22.4 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.1 0.4 0.2 1.4 0.1
Delay (s) 14.6 9.3 19.3 18.5 23.9 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 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
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



HCM 6th TWSC
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 11/12/2018

Makena H-2 Parcel  06/15/2017 Existing AM Synchro 10 Report
Page 5

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 - - - - - - -
 

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 - -



HCM 6th Signalized Intersection Summary
6: Piilani Hwy & Kilohana Drive/Mapu Drive 11/12/2018

Makena H-2 Parcel  06/15/2017 Existing AM Synchro 10 Report
Page 6

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.



HCM 6th TWSC
7: Makena Keoneoio Road & Project DW 11/12/2018

Makena H-2 Parcel  06/15/2017 Existing AM Synchro 10 Report
Page 7

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) - - -



  
 
 

 
APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•   Existing PM Conditions 
 



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

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



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

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



HCM 6th TWSC
3: Wailea Alanui Drive & Kaukahi Street 11/12/2018
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Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 94 45 4 24 27 30 6 351 54 28 129 56
Future Vol, veh/h 94 45 4 24 27 30 6 351 54 28 129 56
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 102 49 4 26 29 33 7 382 59 30 140 61
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 611 596 140 623 596 - 140 0 0 382 0 0
          Stage 1 200 200 - 396 396 - - - - - - -
          Stage 2 411 396 - 227 200 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 406 417 908 398 417 0 1443 - - 1176 - -
          Stage 1 802 736 - 629 604 0 - - - - - -
          Stage 2 618 604 - 776 736 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 374 404 908 351 404 - 1443 - - 1176 - -
Mov Cap-2 Maneuver 374 404 - 351 404 - - - - - - -
          Stage 1 797 717 - 625 600 - - - - - - -
          Stage 2 584 600 - 701 717 - - - - - - -
 

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 - -



HCM Signalized Intersection Capacity Analysis
4: Wailea Alanui Drive & Wailea Ike Drive 11/14/2018

Makena H-2 Parcel  06/15/2017 Existing PM Synchro 10 Report
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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 21.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
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



HCM 6th TWSC
5: Piilani Highway/Piilani Hwy & Okolani Drive/Mikioi Place 11/12/2018
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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 - - - - - - -
 

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



HCM 6th Signalized Intersection Summary
6: Piilani Hwy & Kilohana Drive/Mapu Drive 11/12/2018
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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



HCM 6th TWSC
7: Makena Keoneoio Road & Project DW 11/12/2018
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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) - - -



  
 
 

 
APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•   Base Year 2028 without Project AM Peak Conditions 
 



HCM 6th TWSC
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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 - -



HCM 6th TWSC
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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 -



HCM 6th TWSC
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Intersection
Int Delay, s/veh 4.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 10 5 85 40 30 5 185 25 45 380 90
Future Vol, veh/h 25 10 5 85 40 30 5 185 25 45 380 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 27 11 5 92 43 33 5 201 27 49 413 98
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 744 722 413 730 722 - 413 0 0 201 0 0
          Stage 1 511 511 - 211 211 - - - - - - -
          Stage 2 233 211 - 519 511 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 331 353 639 338 353 0 1146 - - 1371 - -
          Stage 1 545 537 - 791 728 0 - - - - - -
          Stage 2 770 728 - 540 537 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 289 339 639 317 339 - 1146 - - 1371 - -
Mov Cap-2 Maneuver 289 339 - 317 339 - - - - - - -
          Stage 1 542 518 - 787 724 - - - - - - -
          Stage 2 720 724 - 505 518 - - - - - - -
 

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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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 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
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
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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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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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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) - - -



  
 
 

 
APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•     Base Year 2028 without Project PM Peak Conditions 
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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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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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Intersection
Int Delay, s/veh 14.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 95 60 5 40 40 30 10 565 70 30 300 60
Future Vol, veh/h 95 60 5 40 40 30 10 565 70 30 300 60
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 103 65 5 43 43 33 11 614 76 33 326 65
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1050 1028 326 1063 1028 - 326 0 0 614 0 0
          Stage 1 392 392 - 636 636 - - - - - - -
          Stage 2 658 636 - 427 392 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 205 234 715 201 234 0 1234 - - 965 - -
          Stage 1 633 606 - 466 472 0 - - - - - -
          Stage 2 453 472 - 606 606 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 168 223 715 149 223 - 1234 - - 965 - -
Mov Cap-2 Maneuver 168 223 - 149 223 - - - - - - -
          Stage 1 624 585 - 459 465 - - - - - - -
          Stage 2 404 465 - 516 585 - - - - - - -
 

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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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 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
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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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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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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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) - - -



  
 
 

 
APPENDIX C 

LEVEL OF SERVICE CALCULATIONS 
 

•   Future Year 2028 with Project AM Peak Conditions 
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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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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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Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 10 5 85 40 30 5 195 25 45 395 90
Future Vol, veh/h 25 10 5 85 40 30 5 195 25 45 395 90
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 27 11 5 92 43 33 5 212 27 49 429 98
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 771 749 429 757 749 - 429 0 0 212 0 0
          Stage 1 527 527 - 222 222 - - - - - - -
          Stage 2 244 222 - 535 527 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 317 341 626 324 341 0 1130 - - 1358 - -
          Stage 1 535 528 - 780 720 0 - - - - - -
          Stage 2 760 720 - 529 528 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 276 327 626 303 327 - 1130 - - 1358 - -
Mov Cap-2 Maneuver 276 327 - 303 327 - - - - - - -
          Stage 1 532 509 - 776 716 - - - - - - -
          Stage 2 710 716 - 495 509 - - - - - - -
 

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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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 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
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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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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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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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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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) - - - -



  
 
 

 
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

 3:30 pm 11/01/2017 Synchro 10 Report
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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 - -



HCM 6th TWSC
2: Beach Parking Lot & Makena Keoneoio Road 09/30/2019

 3:30 pm 11/01/2017 Synchro 10 Report
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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 -



HCM 6th TWSC
3: Wailea Alanui Drive & Kaukahi Street 09/30/2019

 3:30 pm 11/01/2017 Synchro 10 Report
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Intersection
Int Delay, s/veh 15.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 95 60 5 40 40 30 10 570 70 30 310 60
Future Vol, veh/h 95 60 5 40 40 30 10 570 70 30 310 60
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - Free - - Yield - - Yield
Storage Length - - - - - 20 - - 110 80 - 0
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 103 65 5 43 43 33 11 620 76 33 337 65
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1067 1045 337 1080 1045 - 337 0 0 620 0 0
          Stage 1 403 403 - 642 642 - - - - - - -
          Stage 2 664 642 - 438 403 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 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 3.318 3.518 4.018 - 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 200 229 705 196 229 0 1222 - - 960 - -
          Stage 1 624 600 - 463 469 0 - - - - - -
          Stage 2 450 469 - 597 600 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 163 218 705 144 218 - 1222 - - 960 - -
Mov Cap-2 Maneuver 163 218 - 144 218 - - - - - - -
          Stage 1 615 580 - 456 462 - - - - - - -
          Stage 2 402 462 - 508 580 - - - - - - -
 

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 - -



HCM Signalized Intersection Capacity Analysis
4: Wailea Alanui Drive & Wailea Ike Drive 09/30/2019

 3:30 pm 11/01/2017 Synchro 10 Report
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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 43.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.93
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



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



HCM 6th TWSC
7: Makena Keoneoio Road & Project DW 09/30/2019
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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 -



HCM 6th TWSC
8: Beach Parking Lot II & Makena Keoneoio Road 09/30/2019

 3:30 pm 11/01/2017 Synchro 10 Report
Page 8

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 -



  
 
 
 

APPENDIX D 

TRAFFIC SIGNAL WARRANTS 
   



MINOR
STREET
HIGHER-
VOLUME

APPROACH-
VPH

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH)

Warrant 2, Four-Hour Vehicular Volume

1
2
3
4

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

300 400 500 700 800 900 1200600 1100 14001000
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300300
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1300

500
2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1900

1 LANE & 1 LANE

200

1

2 3

4
115*
80*

(7:45 AM to 8:45 PM), (331, 110)
(8:45 AM to 9:45 PM), (363, 83)
(2:00 PM to 3:00 PM), (521, 100)
(3:30 PM to 4:30 PM), (514, 143)

MAKENA PARCEL H-2
PROJECT TIAR



MINOR
STREET
HIGHER-
VOLUME

APPROACH-
VPH

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH)

Warrant 2, Four-Hour Vehicular Volume

1
2
3
4

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1900

1 LANE & 1 LANE
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1

23
4

115*
80*

(11:15 AM to 12:15 PM), (878, 103)
(2:00 PM to 3:00 PM), (947, 115)
(3:00 PM to 4:00 PM), (800, 144)
(4:00 PM to 5:00 PM), (874, 154)

MAKENA PARCEL H-2
PROJECT TIAR



MINOR
STREET
HIGHER-
VOLUME

APPROACH-
VPH

MAJOR STREET - TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH)

Warrant 2, Four-Hour Vehicular Volume

1
2
3
4

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.
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4
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80*

(11:15 AM to 12:15 PM), (899, 103)
(2:00 PM to 3:00 PM), (964, 115)
(3:00 PM to 4:00 PM), (812, 144)
(4:00 PM to 5:00 PM), (890, 154)

MAKENA PARCEL H-2
PROJECT TIAR



  
 
 

 

APPENDIX E 

RESORT RESIDENTIAL TRIP GENERATION RATE DEVELOPMENT 
   
 










