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February 27, 2020 

 IN REPLY REFER TO:  

Michael Yee, Planning Director Log No.  2019.00636 

County of Hawaii – Planning Department Doc. No. 2002SN04 

101 Pauahi Street, Suite 3 Archaeology 

Hilo, Hawai‘i 96720 

 

Dear Mr Yee: 

 

SUBJECT: Chapter 6E-8 Historic Preservation Review –  

Request for Concurrence with a Determination of Effect for the Makalapua Project District 

Keahuolū Ahupua‘a, North Kona District, Island of Hawai‘i  

TMK: (3) 7-4-008:002 
 

This letter provides the State Historic Preservation Division’s (SHPD’s) comments on the request for concurrence 

with an HRS 6E project effect determination for the proposed Makalapua Project District (MPD). Lili‘uokalani 

Trust (LT) is proposing the development of the 67.2-acre property. The County of Hawai‘i (County) has provided 

the SHPD with a cover letter describing the proposed project and the County’s HRS 6E effect determination for the 

project. The SHPD received this submittal on March 25, 2019. 

 

The County of Hawaii Planning Department letter indicates that the MPD will consist of residential, hotel, retail, 

commercial, office, and civic/community facilities. The proposed mixed-use project will include approximately 300 

residential units; 220 rooms across two hotels; a 50,000-square-foot community facility; 470,000 square feet of 

commercial use and a variety of open space features. Additional improvements may include a Kuakini Highway 

extension included in an Environmental Assessment (EA) for the project.  

 

Several archaeological inventory surveys (AIS) studies have been conducted that include portions of the MPD. 

These include the following: 

 

1993 O’Hare and Rosendahl (1993), titled, Archaeological Inventory Survey Queen Lili‘uokalani Trust 100-Acre 

KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i (TMK: 3-7-4-008:Por. 2).  

This survey documented 18 sites and the report was accepted with revisions to be included in the final in a 

letter dated July 27, 1993 (Log No. 7441, Doc. No. 9307RC35). 

 

2015 McIntosh et al. (2015), titled, Supplemental Archaeological Inventory Survey of the 110 Acre Kona 

Commons Parcel of Queen Liliuokalani Trust Lands in Keahuolū, North Kona, Island of Hawaii [TMK (3) 

7-4-008:002 por.; (3) 7-4-025:001-003, 005, 007, 010-022]. The majority of this 110-acre project area was 

previously surveyed as part of the O’Hare and Rosendahl (1993) survey. SHPD accepted this Supplemental 

AIS in a letter dated August 15, 2015 (Log No. 2015.02142, Doc. No. 1508MV17). 

 

2019 Reeve et al. (2019), titled, Archaeological Inventory Survey of Urban Phase III Parcel Lili‘uokalani Trust 

Lands in Keahuolū, North Kona, Island of Hawaii [TMK: (3) 7-4-008:002 por.]. The archaeological 

inventory survey (AIS) totaled 213 acres and was partially previously surveyed by several studies, 

including Donham (1990). SHPD accepted the Reeve et al. (2019) AIS in a letter dated September 9, 2019 

(Log No. 2019.01679, Doc. No. 1909AM05). 

 



Mr.Yee 

February 27, 2020 

Page 2 

 

 
 

The County’s letter further indicates that of these three AIS, two were conducted in support of the current MPD: 

McIntosh et al. (2015) and Reeve et al. (2019) and provides the following summary of historic properties within the 

MPD (Table 1). 

 

Table 1. Previously documented dites within the boundaries of the MPD. 
SIHP# Feat. Site/Feature Type Possible Function Significance Treatment Study 

Site 50-10-27-13260 A Modified Sink Water Catchment  c, d Preservation Urban Phase III AIS 

Site 50-10-27-13260 B Modified Sink Water Catchment c, d Preservation Urban Phase III AIS 

Site 50-10-27-13260 C Modified Sink Water Catchment c, d Preservation   Urban Phase III AIS 

Site 50-10-27-13261  Enclosure Ceremonial d, e Preservation   Urban Phase III AIS 

Site 50-10-27-18502  Modified Depression Habitation d No Further Work   Kona Commons SAIS 

Site 50-10-27-18508  Wailed Overhang Habitation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 A Stone Mound Agriculture   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 B Filled Depression None  No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 C Stone Mound Agriculture   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 D Lava Excavation Agriculture   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18511 A Modified Overhang Habitation   d Preservation   Kona Commons SAIS 

Site 50-10-27-18511 B Lava Excavation Agriculture   d Preservation   Kona Commons SAIS 

Site 50-10-27-18511 C Modified Lava Tube Burial   d, e Preservation (burial 

treatment) 
  Kona Commons SAIS 

Site 50-10-27-18511 D Lava Excavation Quarry   d Preservation   Kona Commons SAIS 

Site 50-10-27-18511 E Lava Excavation Quarry   d Preservation   Kona Commons SAIS 

Site 50-10-27-29111  C-Shaped Wall Habitation   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29112  C-Shaped Wall Habitation/ 

Processing 

  d No Further Work   Urban Phase III AIS 

Site 50-10-27-29143 E Modified Overhang Storage   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29143 F Modified Overhang Storage   d No Further Work   Urban Phase III AIS 

Site 50-10-27-30207  Lava Excavation Uncertain   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30208  Stone Mound Marker   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30209  Enclosure Habitation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210    A Modified Overhang Storage   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210    B Lava Excavation Uncertain   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210    C C-Shaped Wall Habitation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210    D Enclosure Habitation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30211  Petroglyph Communication   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30212  C-Shaped Wall Habitation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30287   Trail Travel   d Partial Preservation   Kona Commons SAIS 
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The County’s letter identifies the remaining outstanding previously agreed-upon mitigation commitments still need 

to be addressed for documented historic properties in the MPD: 

 

(1) Burial Treatment of Site 50-10-27-18511 Feature C (burial in modified lava tube); 

(2) Data recovery of Site 50-10-27-30210 Feature B; 

(3) Preservation of Site 50-10-27-13260 Features A-C (modified sinks); Site 50-27-10-13261 (enclosure), Site 

50-10-27-18511 Features A (modified overhang), B (lava excavation), and D and E (lava excavations), and 

Site 50-27-10-30287 (trail segment); and 

(4) Archaeological monitoring during ground disturbing construction activities. 

 

Subsequent to the County’s letter, the Hawaii Island Burial Council (HIBC) made a determination to preserve in 

place Site 50-10-27-18511 [Feature C burial in modified lava tube] at its monthly meeting on October 17, 2019. 

Additionally, the HIBC recommended that SHPD accepted the draft Burial Treatment Plan (BTP). Following this 

recommendation, SHPD accepted the BTP and requested the title be changed to a Burial Site Component of a 

Preservation Plan (BSCPP) as indicated in SHPD’s letter dated November 8, 2019 (Log No. 2019.01526, Doc. No. 

1911CJ001). 

 

Also subsequent to the County’s letter, SHPD (Susan Lebo) consulted with the archaeological consulting firm, 

Pacific Legacy staff (Mara Mulrooney and Paul Cleghorn) on January 7, 2020 regarding the un-surveyed portions of 

the MPD and updating the results and recommendations of the two MPD studies (McIntosh et al. 2015 and Reeve et 

al. 2019). SHPD requested the following: 

 

(1) A literature review and field inspection be conducted for areas not previously surveyed within the 

boundaries of the MPD. SHPD approved during the consultation that this work could be initiated 

immediately; 

(2) Site integrity and site significance assessments be updated and that this update include consultation with 

OHA and other interested parties and, if appropriate, mitigation commitments be revised; and 

(3) Following completion of #1 and #2, SHPD concur with any changes to the previously agreed upon 

mitigation commitments, and the appropriate mitigation plans be submitted to SHPD for review and 

acceptance. 

 

As stipulated in HAR §13-284-7, when SHPD comments that a project will result in “Effect, with agreed upon 

mitigation commitments,” then detailed mitigation plans shall be developed for SHPD review and acceptance prior 

to project work commencing.  

 

SHPD shall notify the County when the agreed upon mitigation plans have been reviewed and accepted and the 

permit issuance process may continue. 

 

Please contact Sean Nāleimaile at (808) 933-7653 or at Sean.P.Naleimaile@hawaii.gov for questions regarding 

archaeological resources or this letter. 

 

Aloha, 

 

 

Alan S. Downer, PhD 

Administrator, State Historic Preservation Division 

Deputy State Historic Preservation Officer 

 

 

cc. Melissa Dacayanan, Melissa.dacayanan@hawaiicounty.gov 

 Jeff Darrow, jeff.darrow@hawaiicounty.gov 

 Michael Shibata, mshibata@onipaa.org  

 Mara Mulrooney, mulrooney@pacificlegacy.com 

 Paul Cleghorn, cleghorn@pacificlegacy.com   
 

Alan Downer
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mailto:Melissa.dacayanan@hawaiicounty.gov
mailto:jeff.darrow@hawaiicounty.gov
mailto:mshibata@onipaa.org
mailto:mulrooney@pacificlegacy.com
mailto:cleghorn@pacificlegacy.com
https://stateofhawaii.na1.echosign.com/verifier?tx=CBJCHBCAABAAA36BUIxsV24mEEgvKpI6VVPDHilhon1l
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March 12, 2020 
 
 
Dr. Susan Lebo, Archaeology Branch Chief 
State Historic Preservation Division 
Department of Land and Natural Resources 
601 Kamokila Blvd., Suite 555 
Kapolei, HI  96707 
Via: dlnr.intake.shpd@hawaii.gov 
 
 
SUBJECT: Field inspection of two parcels proposed for inclusion in the Lili‘uokalani Trust’s 

Makalapua Project District, Ahupua‘a of Keahuolū, District of North Kona, Island of 
Hawai‘i  (TMK: [3] 7-4-010:009; [3] 7-4-010:010)  

 
Dear Dr. Lebo, 
 
At the request of the State Historic Preservation Division (Log No. 2019.00636; Doc. No. 
2002SN04) and on behalf of the Lili‘uokalani Trust, Pacific Legacy, Inc. completed a literature 
review and archaeological field inspection of two parcels in Keahuolū Ahupua‘a, district of North 
Kona, Island of Hawai‘i.   
 
The parcels are included in the Lili‘uokalani Trust’s proposed Makalapua Project District (Figure 
1 and Figure 2, attached; also see letter dated March 15, 2019 from Michael Yee, Planning 
Director, County of Hawai‘i Planning Department to Susan Lebo, SHPD, and letter dated 
February 27, 2020 from Alan Downer, SHPD to Michael Yee, County of Hawai‘i Planning 
Department).  The two parcels, which cover an area of 2.1 acres and encompass the entirety of 
TMK parcels (3) 7-4-010:009 and (3) 7-4-010:010, are located between Loloku Street and Kaiwi 
Street.  The parcels have been previously developed and are currently in use for commercial/ 
industrial purposes.  Two parallel warehouse buildings and a paved parking lot cover nearly all 
of the subject area (Figure 3).   
 
A literature review indicates that no previous archaeological studies have been conducted in 
these parcels. According to Hawai‘i County tax records from the Real Property Tax Office, the 
warehouses that occupy the space were both built in 1972.  
 
The Kona Commons project area, located adjacent to the western boundary of the parcels of 
interest, was subjected to an archaeological inventory survey, the report for which was accepted 
in 1993 (O‘Hare and Rosendahl, 1993, Archaeological Inventory Survey Queen Lili‘uokalani 
Trust 100-Acre KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i 
(TMK: 3-7-4-008:Por. 2), as well as a supplemental AIS, which was accepted in 2015 (McIntosh 
et al., 2015, Supplemental Archaeological Inventory Survey of the 119 Acre Kona Commons 
Parcel of Queen Lili‘uokalani Trust Lands in Keahuolū, North Kona, Island of Hawaii [TMK (3) 
7-4-008:002 por.; (3) 7-4-025:001-003, 005, 007, 010-022].   
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The field inspection included a walk-through of the parcels by M. Mulrooney, Ph.D. of Pacific 
Legacy on 17 January 2020.  Photographic documentation was limited to the exterior of the 
existing buildings (Figures 4–10).  No historic properties were identified during the field 
inspection.   
 
As the entire area’s geologic substrate consists of pāhoehoe lava flows with little to no soil 
accumulation on the surface, it is unlikely that subsurface deposits exist within the inspected 
area. No further archaeological work is recommended for this parcel. 
 
Please do not hesitate to contact me if you have any questions or require additional information. 
 
Sincerely, 

 
Mara Mulrooney, Ph.D. 
Senior Project Supervisor 
 
Attachments 
 
cc:  Mana Purdy, Lili‘uokalani Trust 
 Michael Shibata, Lili‘uokalani Trust 
 LeeAnn Silva, Lili‘uokalani Trust 
 
 
 
 

 
Figure 1. Location of area that was inspected with Makalapua Project District, Kona Commons 
Project Area, and Urban Phase III Project Areas shown. 
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Figure 2. Location of parcels that were inspected with the Makalapua Project District shown. 
 

 
Figure 3. Aerial photograph showing existing buildings and parking lot within the parcels that 
were inspected. 
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Figure 4. Aerial photograph showing locations and directions of photographs taken during 
inspection. 
 
 

 
Figure 5. Photo 1: View of eastern perimeter of parcels along Kaiwi St., showing warehouse 
built on TMK (3) 7-4-010:010 (view to north-northwest). 
 



Page 5 of 8 
 
 

 
Figure 6. Photo 2: View of eastern perimeter of parcels along Kaiwi St., showing warehouse 
built on TMK (3) 7-4-010:009 (view to south). 
 
 
 
 

 
Figure 7. Photo 3: View of paved parking lot between warehouses (view to east). 
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Figure 8. Photo 4: View of northern perimeter of TMK (3) 7-4-010:010 (view to east). 
 
 
 
 
 

 
Figure 9. Photo 5: View of western perimeter of parcels from northwestern corner of TMK (3) 
7-4-010:010 (view to south-southeast).  
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Figure 10. Photo 6: View of western perimeter of parcels showing warehouse in TMK (3) 7-4-
010:009 (view to south-southeast). 
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Figure 11. Photo 7: View of southern perimeter of TMK (3) 7-4-010:009 showing pāhoehoe 
substrate, warehouse, and modern features such as rock walls (view to west). 
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June 25, 2020 

 

Michael Yee, Planning Director  IN REPLY REFER TO:  

County of Hawaii Log No.  2020.000607 

101 Pauahi Street, Suite 3 Doc. No. 2006SN05     

Hilo, HI 96720 Archaeology    

  

Dear Mr. Yee:          
 

SUBJECT: Chapter 6E-8 Historic Preservation Review –  

  Request for Concurrence for the Development at the Makalapua Project District 

  Archaeological Field Inspection for Two Parcels in the Makalapua Project District  

 Keahuolū Ahupua‘a, North Kona District, Island of Hawai‘i 

TMK: (3) 7-2-010:009 and 010 
 
This letter updates the State Historic Preservation Division’s (SHPD’s) review of a County of Hawaii request for 

concurrence with a determination of effect for the Makalapua Project District (MPD). Lili‘uokalani Trust (LT) is 

proposing the development of the MPD which is a 67.2-acre property. The County of Hawai‘i (County) has 

provided the SHPD with a cover letter describing the proposed project and the County’s HRS 6E effect 

determination for the project. The SHPD received this submittal on March 25, 2019.  

 

In a letter dated February 27, 2020 (Log No. 2019.00636, Doc. No. 2002SN04), SHPD indicated that via 

consultation [SHPD (Susan Lebo) and Pacific Legacy Staff (Mara Mulrooney and Paul Cleghorn) on January 7, 

2020] the two un-surveyed subject parcels within the MPD project area needed the following: 

1. additional investigation that includes a literature review and field inspection and;  

2. that site integrity and site significance assessments for sites within the MPD be updated following 

consultation with OHA and other interested parties and, if appropriate, mitigation commitments be revised. 

Once these stipulations were addressed, SHPD would provide concurrence with any changes to mitigation 

commitments and look forward to the appropriate submittals.  

 

The current submittal included a literature review and field inspection report titled, Field Inspection of two parcels 

proposed for inclusion in the Liliuokalani Trust's Makalapua Project District, Ahupuaʻa of Keahuolū, District of 

North Kona, Island of Hawaii (TMK [3] 7-4-010:009; [3] 7-4-010:010) (Mulrooney March 2020). 

 

Project Description 

The two parcels, which cover an area of 2.1 acres and encompass the entirety of TMK: (3) 7-4-010:009 and TMK: 

(3) 7-4-010:010, are located between Loloku Street and Kaiwi Street. The current project area is with the larger 

MPD. The parcels have been previously developed and are currently in use for commercial/industrial purposes. Two 

parallel warehouse buildings and a paved parking lot cover nearly all the subject area. 

 

Findings 

A review of our records indicate that the current project area has not been subject to an adequate archaeological 

inventory survey. The current submittal indicates that according to Hawaii County tax records, the warehouses 

within the current project area were both built in 1972. The larger Kona Commons project area, located adjacent to 

the western boundary of the parcels of interest, was subjected to an archaeological inventory survey, the report for 

which was accepted in 1993 (O‘Hare and Rosendahl, 1993; Archaeological Inventory Survey Queen Lili‘uokalani 

Trust 100-Acre KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i (TMK: 3-7-4-

008:Por. 2), as well as a supplemental AIS, which was accepted in 2015 (McIntosh et al., 2015; Supplemental 
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Archaeological Inventory Survey of the 119 Acre Kona Commons Parcel of Queen Lili‘uokalani Trust Lands in 

Keahuolū, North Kona, Island of Hawaii [TMK (3) 7-4-008:002 por.; (3) 7-4-025:001-003, 005, 007, 010-022]).  

The field inspection included photographic documentation of the existing buildings. No historic properties were 

identified during the field inspection on the subject parcels.  

 

Determination 

This letter informs the County that the current submittal satisfies SHPD’s first request and that SHPD accepts the 

field inspection report as adequate for the two subject parcels. SHPD’s looks forward to receiving additional 

information relating to SHPD’s second request for site integrity and site significance assessments for sites within the 

overall MPD project area. SHPD will notify the County when this requirement has been completed and when the 

project may move forward.   

 

Please contact Sean Nāleimaile at (808) 933-7651 or at Sean.P.Naleimaile@Hawaii.gov for any questions or 

concerns regarding this letter. 

 

Aloha, 

 

 

Alan S. Downer, PhD 

Administrator, State Historic Preservation Division 

Deputy State Historic Preservation Officer 

 

cc: COH Department of Public Works, public_works@hawaiicounty.gov  

 Michael Shibata, mshibata@onipaa.org 

 LeeAnn Silva, lsilva@onipaa.org 

 Mara Mulrooney, mulrooney@pacificlegacy.com  

 Krickette Pacubus, pacubas@pacificlegacy.com 

 

 

Alan Downer
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mailto:public_works@hawaiicounty.gov
mailto:mshibata@onipaa.org
mailto:lsilva@onipaa.org
mailto:mulrooney@pacificlegacy.com
mailto:pacubas@pacificlegacy.com
https://stateofhawaii.na1.echosign.com/verifier?tx=CBJCHBCAABAAhjxBlDv5kzZfIIm5f8_ZB-5LnepFPZxg
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FINAL 
 
 

ARCHAEOLOGICAL DATA RECOVERY PLAN 
FOR SIHP 50-10-27-30210, FEATURE B 

LILI‘UOKALANI TRUST LANDS 
IN THE AHUPUA‘A OF KEAHUOLŪ 

NORTH KONA DISTRICT, HAWAI‘I ISLAND 
 

[TMK: (3) 7-4-008:002 (por.);  
(3) 7-4-010:009 and 010;  

(3) 7-4-025:001, 002, 003, 005, 015, and 021] 
 

Pacific Legacy:  Exploring the past, informing the present, enriching the future. 
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1.0 INTRODUCTION 
 
At the request of the Lili‘uokalani Trust, Pacific Legacy, Inc. has prepared the following 
archaeological data recovery plan (DRP) to guide excavations at Site 50-10-27-30210, Feature B 
in the Makalapua Project District, located within portions of the Kona Commons and Urban 
Phase III project areas of Trust lands within the ahupua‘a (land division) of Keahuolū in the 
district of North Kona on the island of Hawai‘i [TMK: (3) 7-4-008:002; (3) 7-4-010:009 and 
010; (3) 7-4-025:001, 002, 003, 005, 015, and 021].  
 
Site 50-10-27-30210 is located within the Kona Commons project area, which was the subject of 
an archaeological inventory survey (AIS) undertaken by Paul H. Rosendahl, Ph.D., Inc. (PHRI) 
in 1992 (O’Hare and Rosendahl 1993) and a supplemental archaeological inventory survey 
(SAIS) undertaken by Pacific Legacy in 2014 (McIntosh et al. 2015). It was during the course of 
the 2014 Pacific Legacy survey that the lava excavation was identified. At that time, the 
excavation was assigned State Inventory of Historic Places (SIHP) site number 50-10-27-30210 
and designated as Feature B of that site. The report of the 2014 SAIS in the Kona Commons 
project area was reviewed by the Hawai‘i State Historic Preservation Division (SHPD) and its 
findings and recommendations were accepted (Log No. 2015.02142, Doc. No. 1508MV17, 
Appendix A). In 2019, the AIS report for the neighboring Urban Phase III project area, a portion 
of which is included in the Makalapua Project District, was reviewed and accepted by SHPD 
(Log No. 2019.01679; Doc. No. 1909AM05; see Appendix A). 
 
The owner of the land on which the SIHP 50-10-27-30210, Feature B lava excavation is located 
is Lili‘uokalani Trust. 
 
 
1.1 STATUTORY REQUIREMENTS 
 
This data recovery plan is intended to satisfy the requirements of Hawai‘i Administrative Rules 
Chapter 13-278 (HAR §13-278, Rules Governing Standards for Archaeological Data Recovery 
Studies and Reports). HAR §13-278 Section 3 describes the components of an archaeological 
data recovery plan prepared pursuant to Hawai‘i Administrative Rules Chapter 13-284 (HAR 
§13-284, Rules Governing Procedures For Historic Preservation Review To Comment On 
Section 6E-42, HRS, Projects). These components include: 
 

(1) Identify historic properties to be studied. 
(2) Identify research objectives to be addressed. This shall be done through reviewing 

prior archaeological and historical work in the parcel, ahupua‘a, and wider region. 
The specifics of these research objectives will vary with the extent of prior work. 

(3) Identify data needed to address the research objectives. 
(4) Identify field methods to be used to acquire and analyze the data. Any sampling 

approaches to be used shall be noted here. The plan shall also use the most efficient 
methods to address the research objectives. 

(5) Identify any necessary laboratory work. This work may include, but not be limited to, 
dating, faunal analyses, soil analyses, botanical analyses, and artifact analyses. 

(6) Identify a procedure for depositing collections after conclusion of the data recovery 
project. 
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1.2 REPORT ORGANIZATION 
 
The following archaeological data recovery plan has been organized into seven sections to 
address the proposed data recovery investigations of the Site 50-10-27-30210, Feature B lava 
excavation. 
  

Section 1 Provides an introduction to the data recovery plan.  
Section 2 Presents background on the Makalapua Project District project area including 

its location and environment and a brief overview of previous archaeological 
investigations.  

Section 3 Provides a detailed description of the Site 30210 complex and discusses 
treatment recommendations. 

Section 4 Discusses research objectives of the data recovery investigations at Site 
30210. 

Section 5 Presents field and laboratory methods, and curation parameters. 
Section 6 Presents a summary of the data recovery plan. 
Section 7 Lists references cited. 

 
Attached to the data recovery plan are two appendices. Appendix A includes a copy of the letter 
from SHPD accepting the findings and recommendations of the SAIS report for the Kona 
Commons project area (McIntosh et al. 2015), as well as a copy of the acceptance letter for the 
AIS report for the adjacent Urban Phase III project area (Reeve et al. 2019). Appendix B 
includes a copy of the letter from SHPD requesting a data recovery plan for Site 30210, Feature 
B, along with other mitigation plans for the Makalapua Project District. 
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2.0 PROJECT BACKGROUND 
 
This section of the data recovery plan provides location and other background information on 
the Makalapua Project District. It also discusses the various archaeological investigations that 
have taken place within the Kona Commons property, a portion of which is included in the 
Makalapua Project District. 
 
 
2.1 SITE LOCATION 
 
The Site 50-10-27-30210, Feature B lava excavation is located within the Lili‘uokalani Trust’s 
Makalapua Project District. The Lili‘uokalani Trust is proposing the development, enhancement, 
and refinement of approximately 67.2 acres of land that includes portions of the 100-acre Kona 
Commons property and the adjacent 213-acre Urban Phase III parcel (Figure 1, Figure 2). The 
area is at the northern edge of Kailua town in the coastal portion of the ahupua‘a of Keahuolū in 
the district of North Kona on the island of Hawai‘i, in TMK: (3) 7-4-008:002 (Figure 3).  
 
The Makalapua Project District includes the southern half of the Kona Commons parcel as well 
as the eastern portion of the Urban Phase III parcel. The area to the northeast contains the 
Lili‘uokalani Children’s Center complex, the area to the north and northwest is now occupied by 
a mix of commercial properties and parking areas, to the southeast lies commercially developed 
land that forms part of the Kona industrial area, and to the southwest are playing fields that are 
within the Old Kona Airport State Recreation Area.  
 
Though mostly undeveloped at present, portions of the Makalapua Project District area have 
been disturbed by bulldozing, and by landscaping associated with the construction of the former 
Swing Zone driving range in the southwestern corner of the area. Site 50-10-27-30210 is 
situated on undulating pāhoehoe lava vegetated in a thin covering of fountain grass (Pennisetum 
setaceum). 
 
Site 50-10-27-30210 is located near the eastern edge of the disturbed area where the Swing 
Zone driving range used to be located. It is in an undeveloped section of land makai (seaward) 
of the Target store and its associated parking area. This undisturbed lot consists of undulating 
pāhoehoe lava vegetated in a thin covering of fountain grass (Pennisetum setaceum). 
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Figure 2. Location of Site 50-10-27-30210 in the Makalapua Project District (Esri World Imagery 2019). Kona 
Commons and Urban Phase III parcels also shown. 
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Figure 3. Location of Site 50-10-27-30210 and the TMK boundaries within the Makalapua Project District (base 
map: Esri World Imagery 2021).
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2.2 ENVIRONMENTAL SETTING 
 
The Makalapua Project District is located at the foot of the volcanic peak of Hualālai, on the 
drier leeward side of the island of Hawai‘i. The Site 30210 complex is situated at roughly 40 feet 
in elevation above sea level and approximately 470 meters inland of the shoreline. The geology 
underlying most of the Kona Commons property, including the Site 30210 area, consists of 
gently undulating pāhoehoe lava flows laid down sometime between 1,500 and 3,000 years ago 
(Wolfe and Morris 1996). These pāhoehoe flows possess very little in the way of surface soil, 
most of which consist of thin aeolian sediments that have accumulated in depressions and low-
lying areas (soil type rLW in Sato et al. 1973:Map 85). The lava is scarred by upthrust pressure 
ridges, fissures, collapsed blisters, and lava sinks. Subsurface lava tubes and blisters are also 
present within the flow. 
 
There is less than 750 millimeters (c. 29.5 inches) of rainfall in a year along this stretch of the 
Kona coast (Giambelluca et al. 1986). Due to the limited amount of rainfall, vegetation in the 
area is relatively sparse. The undisturbed pāhoehoe lavas within the Kona Commons property 
are vegetated in a ground cover of introduced fountain grass (Pennisetum setaceum), with 
occasional stunted kiawe (Prosopis pallida), and Christmas berry (Schinus terebinthifolius) 
trees, as well as koa haole (Leucaena leucocephala), klu (Acacia farnesiana), lantana (Lantana 
camara), and bougainvillea (Bougainvillea spp.) shrubs. Scattered native shrubs, such as 
‘uhaloa (Waltheria indica), are also present, with Polynesian-introduced noni trees (Morinda 
citrifolia) growing out of lava sinks and other natural depressions in the terrain. During the pre-
Contact period, the dominant vegetation throughout this area would most probably have been 
pili grass (Heteropogon contortus). 
 
 
2.3 CULTURAL AND HISTORICAL BACKGROUND 
 
The Site 30210, Feature B lava excavation is in the ahupua‘a of Keahuolū, which follows the 
traditional mauka to makai (from the mountains to the sea) pattern, extending from the upper 
slopes of Hualālai to the coastal waters north of Kailua Bay. Keahuolū is bounded to the north by 
the ahupua‘a of Kealakehe and to the south by the ahupua‘a of Lanihaunui (large Lanihau, also 
referred to as Lanihau 1) and Honua‘ula 3. 
 
The ahupua‘a of Keahuolū possesses a rich cultural history that has been investigated in depth 
as part of the various cultural and archaeological studies undertaken for the Lili‘uokalani Trust 
by Pacific Legacy. A detailed narrative of the cultural and historical background of the ahupua‘a, 
with emphasis on its coastal region, is provided in the supplemental archaeological inventory 
survey report of the Kona Commons property (McIntosh et al. 2015:11–50), and the reader is 
directed to that report, as well as the archaeological inventory survey of the property conducted 
by Paul H. Rosendahl Ph.D., Inc. in 1992 (O’Hare and Rosendahl 1993), for a more in-depth 
background to the area. The following provides a brief overview of the cultural history of the 
Kona Commons property. 
 
2.3.1 Traditional Settlement 
 
Archaeological studies and historic research suggest that the primary centers of population 
within the ahupua‘a of Keahuolū during the pre-Contact period were located at the coast and in 
the well-watered uplands. Although coastal residences were strung along the shoreline, situated 
near small bays and canoe landings, the main areas of coastal settlement seem to have been 
located at the small crescent bays of Halepa‘o and Pawai (also known as Papawai, according to 
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Clark 2003:287), as well as along the sandy beach immediately south of Pawai in the area known 
as Makā‘eo. The area surrounding Site 30210, located inland of these coastal settlements, 
appears to have been used for temporary occupation and use during the pre-Contact period (see 
McIntosh et al. 2015). 
 
2.3.2 Post-Contact Period 
 
In the early years following Western contact, little changed in the lives of the inhabitants of 
coastal Keahuolū. With time, however, the introduction of foreign diseases for which the 
kama‘āina (native-born residents) possessed no natural resistance, as well as population shifts 
caused by changing economic conditions resulted in a general decrease in the coastal population 
of the ahupua‘a. Despite this general population decline, the fishing settlements of Pawai and 
Makā‘eo continued to be occupied by local ‘ohana (families) into the 1940s when the village of 
Makā‘eo and its attendant coconut grove was destroyed to make way for the Kona Airport (Clark 
1985:110; McIntosh et al. 2015:25–28). 
 
At the time of the Mahele ‘Āina (land division) of the 1840s, the entire ahupua‘a of Keahuolū 
was awarded to the ali‘i wahine (chiefess) Analea (Ane) Keohokālole under Land Commission 
Award 8452: Apana 12 (Royal Patient 6851). Only six smaller kuleana claims were awarded to 
maka‘āinana (commoners) within the ahupua‘a of Keahuolū. All of these were located in the 
upland portion of the ahupua‘a, well away from the coast. Two historic-era trails (the 
Māmalahoa Trail and a smaller horse trail) are known to have crossed the Kona Commons 
property during the post-Contact period. As with the pre-Contact period, there does not appear 
to have been any permanent occupation on the property during the post-Contact period. 
Development of the Kona Commons for commercial purposes only took place after 1992. 
 
 
2.4 ARCHAEOLOGICAL BACKGROUND 
 
The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the twentieth century, when Bishop Museum archaeologist John 
F.G. Stokes began documenting the heiau (shrines) of Hawai‘i Island (Stokes 1991). The earliest 
investigations formed part of larger regional or island-wide surveys, and as a result were not as 
detailed as later studies. These initial surveys were concentrated along the coast, which was the 
main area of settlement during the pre-Contact period. A detailed review of these early 
archaeological studies, as well as those later investigations undertaken within the broader 
ahupua‘a as a whole, is provided in the SAIS report of the Kona Commons property (McIntosh 
et al. 2015:51–69). The following sections provide information on the two most recent 
archaeological studies undertaken within the Kona Commons property, which are the most 
relevant with regards to the Site 30210 complex, as well as previous studies in the adjacent 
Urban Phase III project area, a portion of which is within the Makalapua Project District. 
 
2.4.1 PHRI Inventory Survey of the Kona Commons Project Area, 1992 
 
In 1992, Paul H. Rosendahl Ph.D., Inc. (PHRI) conducted an AIS of the 100-acre Kona 
Commons property (O’Hare and Rosendahl 1993). The 1992 survey identified a total of 18 
archaeological sites containing 38 component features (Figure 4). These sites included a 
segment of the historic Māmalahoa Trail, as well as lava excavations, modified outcrops, filled 
depressions, stone alignments, stone mounds, terraces, walls, hearths, walled overhangs, an 
enclosure, a modified depression, a cairn, a cave shelter, and a lava tube burial (O’Hare and 
Rosendahl 1993:ii). The 1992 inventory did not identify the Site 50-10-27-30210 complex. The 
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1992 AIS provided substantial evidence of human activity within the Kona Commons project 
area during the pre-Contact period. These activities, however, all appear to have been primarily 
short-term in nature, undertaken by individuals visiting or passing through the area rather than 
residing within it. 
 
2.4.2 Pacific Legacy Supplemental Archaeological Inventory Survey of the Kona 

Commons Project Area, 2014 
 
In 2014, Pacific Legacy, Inc. conducted an SAIS of the Kona Commons property (McIntosh et al. 
2015) that included both the original 100 acres surveyed by PHRI in 1992 and an additional 10 
acres extending off of its southwest corner in the area formerly occupied by the Swing Zone 
driving range (Figure 5). This SAIS was undertaken to assist the Lili‘uokalani Trust in planning 
for the future development of the area. The purpose of this survey was to assess the current state 
of the historic properties initially identified during the 1992 survey and to determine if any 
additional historic properties existed on the property. 
 
During the course of the SAIS, 11 archaeological sites consisting of 21 component features were 
identified. These sites consist primarily of small and crudely constructed features or modified 
natural features, including stone mounds, modified depressions, modified overhangs, C-shaped 
walls and alignments, small enclosures, a historic petroglyph, and a historic trail. Of the 11 sites 
identified, four had been previously recorded (SIHP 50-10-27-18502, 50-10-27-18508, 50-10-
27-18509, 50-10-27-18511), while seven sites were newly identified (SIHP 50-10-27-30207, 
50-10-27-30208, 50-10-27-30209, 50-10-27-30210, 50-10-27-30211, 50-10-27-30212, 50-10-
27-30287). These features appear to have served a range of functions. Among these were 
temporary habitation, storage, travel, visual markers, possibly stone quarrying and/or crop 
cultivation (in the case of the lava excavations), communication (in the case of the historic 
petroglyph), and burial. 
 
The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period. Three sites, the Site 50-10-27-18502 
modified depression, the Site 50-10-27-30211 petroglyph (which consists of two English letters, 
possibly representing personal initials), and the Site 50-10-27-30287 trail appeared to date 
from the post-Contact or modern periods. The remainder of the sites possessed a more 
traditional style of construction, suggesting that they were pre-Contact in age. 
 
All of the sites identified during the 2014 survey appeared to have been associated with 
relatively short-term activities. Among these activities was the modification and use of natural 
overhangs and lava tubes to serve as temporary shelters, storage areas, and burial crypts. Small 
stone enclosures and walled shelters appeared to have been erected to serve as temporary 
camping areas. Low stone mounds were built to serve as markers. Rough excavations were 
created in the lava surface, either to supply stone for the construction of nearby surface features, 
or to open pits that could be filled with mulch and used to grow dryland crops (McIntosh et al. 
2015). 
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Figure 4. Relative locations of sites identified during the 1992 PHRI survey 
(O’Hare and Rosendahl 1993:Figure 2).
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Figure 5. Aerial photograph showing sites documented during the 2014 SAIS in 
the Kona Commons survey area (base map: Esri World Imagery 2019).  

 

 

Archaeological Data Recovery Plan 
SIHP 50-10-27-30210, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
January 2023 12 

2.4.3 Archaeological Surveys of the Urban Phase III Project Area 
 
The Urban Phase III project area was the subject of a reconnaissance survey by the 
Archaeological Research Center Hawai‘i (ARCH; Ching 1978), an Archaeological Inventory 
Survey (AIS) undertaken by Paul H. Rosendahl, Ph.D., Inc. (PHRI) in 1989–1990 (Donham 
1990), and an AIS undertaken by Pacific Legacy in 2011 (Reeve et al. 2019). Haun & Associates 
(Haun and Henry 2006) also completed an archaeological survey that included a road corridor 
through a portion of the Urban Phase III project area.  
 
In 1978, Francis Ching of Archaeological Research Center Hawai‘i, Inc. (ARCH) conducted a 
reconnaissance survey of 987 acres within the ahupua‘a of Keahuolū. This survey covered much 
of the coastal portion of the ahupua‘a, extending from the shoreline up to the Queen 
Ka‘ahumanu Highway. The survey resulted in the recording of a total of 59 archaeological sites 
containing 140 individual component features. Nine of the sites appeared to be located within 
the Urban Phase III survey area. 
 
In 1990, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an AIS and test excavations of sites 
situated within a 1,100-acre portion of Lili‘uokalani Trust lands within Keahuolū (Donham 
1990). The designated survey area covered lands located both mauka and makai of the Queen 
Ka‘ahumanu Highway. This survey was the most extensive archaeological investigation to be 
undertaken within the ahupua‘a up to that time. Included within the survey was a 212-acre 
parcel located makai of the Ka‘ahumanu Highway that had formed part of Ching’s original 1978 
survey area and included the Urban Phase III project area. The PHRI survey recorded a total of 
239 sites (composed of 1,810+ component features) within its survey area. Of these, 55 sites 
were located within the 212-acre parcel located makai of Ka‘ahumanu Highway, which roughly 
corresponds to the Urban Phase III project area. Among the numerous features documented 
within this portion of the 1,100-acre survey area were excavated areas within the pāhoehoe lava, 
stone mounds, rock walls, cave shelters containing marine shell midden, stone platforms and 
terraces, and petroglyphs. 
 
In 2006, archaeologists from Haun & Associates conducted an archaeological inventory survey 
of the proposed Kona Kai Ola project, which consisted of two parcels encompassing a total of ca. 
370.5 acres in the ahupua‘a of Kealakehe located immediately north of coastal Keahuolū (Haun 
and Henry 2006). Their survey area also included a road corridor that extended south into 
Keahuolū and crossed through the Urban Phase III project area. They identified eight sites 
within the Urban Phase III road corridor, one of which had been previously recorded during the 
1990 PHRI survey (Site 50-10-27-13271), while the remaining seven were assigned new State 
Inventory of Historic Places site numbers (Sites 50-10-27-25644 to 50-10-27-25650). The sites 
identified within the Keahuolū corridor consisted of stone alignments, stone mounds, and a lava 
blister.  
 
In 2011, Pacific Legacy, Inc. conducted an AIS for the Urban Phase III project, which included 
the recording of 120 archaeological sites containing 214 component features (Reeve et al. 2019). 
The survey also identified and recorded the locations of 540 lava excavations. Excavations of 
this type were distributed throughout the survey area. While each lava excavation was 
individually recorded, all were grouped together under one State Inventory of Historic Places 
site number: SIHP 50-10-27-29175. These lava excavations bring the total number of sites 
recorded up to 121. 
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Of the 121 sites identified in the Urban Phase III project area during the 2019 AIS, 36 had been 
previously recorded, either during the 1978 ARCH reconnaissance survey (seven sites, four of 
which had been assigned new site numbers by the 1990 survey; Ching 1978), the 1990 PHRI 
inventory survey (27 sites and five lava excavations; Donham 1990), or the 2006 Haun & 
Associates survey (six sites; Haun and Henry 2006). A total of 85 sites were newly identified 
during the 2019 AIS (Reeve et al. 2019). 
 
Nine of the sites documented in 1978 by the Archaeological Research Center Hawai‘i (Ching 
1978) reconnaissance survey appear to have been located within the limits of the present survey 
area. Only two of these sites were positively re-identified during the 2011 AIS. Five additional 
sites (one of which may be a lava excavation) were tentatively identified. The remaining two 
sites were not re-located and appear to have been destroyed, as they were recorded in the area 
formerly occupied by the Swing Zone driving range.  
 
During the course of the 2011 survey, an effort was also made to re-locate and re-identify all of 
the structural features recorded during the 1990 PHRI survey and the 2006 Haun & Associates 
survey. The 2011 survey was able to identify 36 of the 55 sites that were previously documented 
during the 1990 PHRI inventory survey. Five of these sites (SIHP 50-10-27-13276, 50-10-27-
13277, 50-10-27-13285, 50-10-27-13296, and 50-10-27-13352) were lava excavations and 
were recorded under SIHP 50-10-27-29175. It also re-located seven sites recorded by Haun & 
Associates (along with two features possessing site tags with temporary site numbers, most 
likely assigned by the 2006 survey, that did not appear on the final site map). Several of the sites 
recorded during the 1990 survey that were not re-identified during the 2011 survey consist of 
what the 1990 survey report refers to as “pahoehoe excavations” and which the 2011 survey 
identified simply as “lava excavations.” Some of the sites recorded during the 1990 survey were 
located toward the southeastern corner of the survey area. These sites were likely destroyed by 
ground-disturbing activities associated with the transformation of the Old Kona Airport into a 
beach park and the construction and landscaping of the Swing Zone driving range. All 14 of the 
sites containing petroglyphs that were documented by Stasack and Stasack (2012) were re-
located during the 2011 survey. An additional four sites containing petroglyphs were also 
documented.  
 
Within the current Makalapua Project District, the complex of modified collapsed sinks (State 
Inventory of Historic Places [SIHP] No. 50-10-27-13260) and enclosure (SIHP 50-10-27-
13261) were identified during the PHRI AIS and were re-identified and recorded in detail 
during the 2011 AIS. The report of the 2011 AIS was reviewed by the Hawai‘i State Historic 
Preservation Division (SHPD) and its findings and recommendations were accepted in 2019 
(Appendix A). 
 
2.4.4 Identified Sites within the Makalapua Project District 
 
Many of the sites identified during previous surveys of the Kona Commons and Urban Phase III 
project areas appear to have been associated with relatively short-term activities. Among these 
activities is the modification and use of natural overhangs and lava tubes to serve as temporary 
shelters, storage areas, water catchment areas, and burial crypts. Small stone enclosures and 
walled shelters were likely erected to serve as temporary habitation areas or small shrines 
(heiau). People traveled across these areas on trails, low stone mounds were built to serve as 
markers, and concentrations of petroglyphs were created to mark wahi pana (storied places) or 
trails that people used to traverse the landscape. Rough excavations were created in the lava 
surface, to supply stone for the construction of nearby surface features, to provide birds with 
nesting areas, or to open pits that could be filled with mulch and used to grow dryland crops.

 A
rchaeological D

ata R
ecovery P

lan 
SIH

P
 50-10-27-30210, K

eahuolū A
hupua‘a 

N
orth K

ona D
istrict, H

aw
ai‘i Island 

January 2023 
14 

 
F

igu
re 6

. L
o

catio
n

s o
f p

revio
u

sly id
en

tified
 sites in

 th
e M

ak
alap

u
a P

ro
ject D

istrict an
d

 in
 th

e ad
jacen

t p
o

rtio
n

 o
f 

th
e U

rb
an

 P
h

ase III P
ro

ject A
rea (b

ase m
ap

: E
sri W

o
rld

 Im
agery 2

0
2

1
).



 

Archaeological Data Recovery Plan 
SIHP 50-10-27-30210, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
January 2023 15 

Table 1. Summary of Historic Properties Identified within the Makalapua Project 
District, Recorded during AIS and SAIS of Kona Commons and Urban Phase III 
Project Areas 

SIHP # Site/Feature Type Significance Treatment Study 
50-10-27-13260 Modified Sink  

(A, B, C) 
c, d Preservation Urban Phase III AIS 

(Reeve et al. 2019) 
50-10-27-13261 Enclosure d, e Preservation Urban Phase III AIS 

(Reeve et al. 2019) 
50-10-27-18502 Modified 

Depression 
d No Further Work Kona Commons SAIS 

(McIntosh et al. 2015) 
50-10-27-18508 Walled Overhang d No Further Work Kona Commons SAIS 

(McIntosh et al. 2015) 
50-10-27-18509 Stone Mound (A 

and C), Filled 
Depression (B), 
Lava Excavation 

(D) 

d No Further Work/ 
Data Recovery 

Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-18511 Modified Overhang 
(A), Lava 

Excavation (B, D, 
E), Modified Lava 

Tube (C) 

d, e Preservation/      
No Further Work/ 
Burial Treatment 

Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-29111 C-Shaped Wall d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

50-10-27-29112 C-Shaped Wall d No Further Work Urban Phase III AIS  
(Reeve et al. 2019) 

50-10-27-29143 Modified Overhang 
(E, F) 

d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

50-10-27-30207 Lava Excavation d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30208 Stone Mound d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30209 Enclosure d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30210 Modified Overhang 
(A), Lava 

Excavation (B), C-
Shaped Wall (C), 

Enclosure (D) 

d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30211 Petroglyph d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30212 C-Shaped Wall d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30287 Trail, petroglyph d, e Preservation Kona Commons SAIS 
(McIntosh et al. 2015) 
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3.0 SITE 50-10-27-30210 DESCRIPTION AND RECOMMENDATIONS 
 
3.1 SITE DESCRIPTION 
 
The following section provides a detailed description of Site 50-10-27-30210. This description is 
summarized from the full description included in the report of the 2014 SAIS of the Kona 
Commons property (McIntosh et al. 2015:137–141). 
 
Site 50-10-27-30210 is a complex consisting of four individual features: a modified overhang 
(Feature A), a lava excavation (Feature B), a C-shaped wall (Feature C), and an enclosure 
(Feature D). The site is located at the central southwestern portion of the 2014 Kona Commons 
project area, approximately 60 meters west of Makala Boulevard and just east of the former 
Swing Zone driving range. 
 
 

 
Figure 7. Plan-view map of the Site 50-10-27-30210 complex. 
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Feature A 
Site 50-10-27-30210, Feature A is a small modified overhang located at the northern portion of 
the complex. The overhang is formed by a partially collapsed lava blister and is oriented roughly 
east to west, with the opening facing north (Figure 8). Angular basalt boulders and cobbles have 
been stacked to the southwest of the overhang, narrowing the opening. The interior is covered in 
loose rubble with no soil. The modified overhang measures c. 1.5 m in length, is c. 2 m deep and 
has a maximum height of c. 0.6 m. The overhang appears too small to have served as a 
temporary shelter, and may have been used as a storage area during the pre-Contact period. It is 
in fair condition.  
 
Feature B 
Site 50-10-27-30210, Feature B, which is the subject of the present data recovery plan, is a lava 
excavation located at the central portion of the Site 50-10-27-30210 site complex, 
approximately 10.9 m south (169°) from the Feature A modified overhang. The Feature B lava 
excavation is situated near the top of a low knoll of pāhoehoe lava. It is irregular in shape and 
measures approximately 1.3 m in length (NE–SW) by c. 0.75 m in width (NW–SE), and has a 
maximum depth of 0.37 m (Figure 9). Located within the interior of the excavation is a single 
basalt boulder measuring 0.6 by 0.35 m. Several other basalt boulders that appear to have 
originally been removed from the lava excavation are loosely piled less than 1 m north of the 
feature. A small amount of soil and organic debris from fountain grass was noted on the floor of 
the lava excavation. No cultural material was observed within or surrounding the feature. It 
seems likely that the Feature B lava excavation was created during the traditional period, either 
as a quarry for building stone or as a small planting area (the large stone having fallen or been 
placed in its interior after abandonment). The feature’s function is uncertain. 
 
Feature C 
Site 50-10-27-30210, Feature C is a C-shaped wall located in the southern portion of the 
complex, ca. 2 m south (174°) of the Feature B lava excavation. It is constructed on a relatively 
level surface of pāhoehoe lava. The wall consists of a single course of basalt cobbles, but it 
appears originally to have consisted of two or more courses in height in some sections (Figure 
10). The C-shaped wall is open to the northeast and measures c. 2.2 m long (east to west) by 
1.2 m deep (north to south), with a maximum height of 0.12 m. No cultural material was 
observed at this feature. This low windbreak wall was most likely utilized as a temporary shelter 
during the pre-Contact period. It is in poor condition.  
 
Feature D 
Site 50-10-27-30210, Feature D is a small enclosure located at the southern end of the complex. 
It is ca. 1 m southwest (134°) of Feature C. Feature D appears to have originally been roughly 
circular in shape, but a number of stones from its eastern wall are presently scattered 
throughout the interior (Figure 11). The enclosure wall is made of small to medium subangular 
basalt boulders, cobbles, and pāhoehoe slabs. These stones may have been loosely stacked or 
piled, but now are mostly tumbled. The number and size of the stones along the eastern section 
of the wall suggests that this portion was originally slightly higher than the others and may have 
been positioned to block the force of the prevailing wind. Several of the pāhoehoe slabs in this 
area may have been set upright and supported by smaller stones. The northwestern edge of the 
enclosure wall incorporates a raised section of pāhoehoe lava bedrock (c. 0.17 m in height). The 
Feature D enclosure measures c. 3.20 m in length (east to west) by 2.90 m in width (north to 
south), with a maximum height of 0.20 m. No cultural material was observed within or 
surrounding this feature. The structure likely served as a temporary windbreak shelter built and 
used during the pre-Contact period. It is in relatively poor condition. 
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Figure 8. Site 50-10-27-30210, Feature A modified overhang (view to south). 

 
 

 
Figure 9. Site 50-10-27-30210, Feature B lava excavation (view to northeast).
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Figure 10. Site 50-10-27-30210, Feature C, C-shaped wall (view to southwest). 

 
 

 
Figure 11. Site 50-10-27-30210, Feature D, enclosure (view to southwest).
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The Site 50-10-27-30210 complex appears to represent a short-term campsite consisting of two 
temporary windbreak shelters (Features C and D), a small possible storage area (Feature A), and 
an excavation in the pāhoehoe lava (Feature B) that may have served either as a quarry for 
stones used in the construction of the nearby shelters or as a soil-filled planting area for a 
dryland crop such as ‘uala (sweet potato, Ipomoea batatas).  
 
Low stone-walled enclosures and C-shaped walls are common features in other areas of coastal 
Keahuolū (Reeve et al. 2009:48, Reeve et al. 2016:176–183). These structures are almost always 
constructed on patches of relatively smooth and level pāhoehoe lava and are generally relatively 
small in area. As with Site 30210, Features C and D, these structures do not possess an 
associated stone-lined hearth or other evidence of cooking, nor do they contain any midden 
remains or other surface cultural materials. This lack of associated features and cultural remains 
seems to confirm their temporary nature. 
 
It seems probable that these low walled features were constructed as temporary windbreak 
shelters by individuals traveling across or working in the area. Their relatively small size and 
rough construction indicate that they were structures of convenience, built relatively quickly and 
occupied on a short-term basis. These features, unless they were somehow roofed over with 
palm fronds, a mat, or some other material, would only have provided protection from the wind 
and not from the sun. The level stretches of pāhoehoe lava on which they were constructed 
would have served to reflect the sun and increase the heat. For this reason, they do not appear to 
be inviting spots to rest during the day. At night, however, with the residual heat radiating up 
from the lava and a pāhoehoe slab wall to block the wind, they might (with the addition of a 
flooring of cut pili grass) provide comfortable sleeping areas. The size of most enclosures 
suggests that they were built to shelter a single individual. They are too small to have served as 
much more than simple sleeping areas. 
 
 
3.2 ASSESSMENT OF SITE SIGNIFICANCE 
 
The 2014 SAIS report assessed each of the sites documented during the survey as to their 
significance under criteria defined in Hawai‘i Administrative Rules (HAR) §13-284-6. This 
system is patterned after the Secretary of Interior’s standards as outlined in 36 Code of Federal 
Regulations §60.4 and is meant to provide a framework for the evaluation of historic property 
significance. All of Site 50-10-27-30210 was found to be significant under Criterion d as having 
“yielded, or may be likely to yield, information important in prehistory or history” (McIntosh 
et al. 2015:174–175). 
 
 
3.3 RECOMMENDATIONS  
 
Of the eleven sites documented during the 2014 SAIS, eight were recommended for no further 
work. The Site 50-10-27-18511, Feature C burial lava tube was recommended for preservation 
due to the presence of iwi kūpuna, or human remains (McIntosh et al. 2015). A detailed Burial 
Treatment Plan (BTP) outlining how the iwi kūpuna will be protected has been reviewed by the 
Hawai‘i Island Burial Council and has been reviewed and accepted by the State Historic 
Preservation Division (Reeve and Cleghorn 2019; Log No. 2019.01526; Doc. No. 1911CJO01; 
see Appendix B). The Site 50-10-27-30287 trail was recommended for preservation and 
interpretation. It was proposed that one of the more visibly distinct segments of the trail be 
preserved with interpretive signage and is part of a forthcoming Preservation Plan for the 
Makalapua Project District.  
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As Site 50-10-27-30210, Feature B was the only lava excavation within the 2014 survey area 
found to contain traces of remnant soil, SHPD requested that the soil be excavated and analyzed 
for the presence of microbotanical remains. This will help to determine whether the feature 
served as a quarry or a planting area. The 2014 SAIS report noted that, while the information 
obtained during the survey adequately documented Site 50-10-27-30210, Feature B, it was 
recommended data recovery excavations be undertaken and soil samples collected. 

 
Data Recovery is being recommended for Site T-005, Feature B, the only lava excavation 
identified during the present survey as containing soil. Previous archaeological researches 
have suggested a number of possible functions for lava excavations. This type of feature 
may have been created during quarrying activities to obtain building material for nearby 
sites, they may be the result of “prospecting” for lava tubes that could be used for shelters 
or storage areas, or they may have been created to open up shallow depressions in the 
lava that could then be filled with mulch and utilized as planting areas. While the 
information obtained during the present survey can be said to adequately document the 
Site 50-10-27-30210, Feature B lava excavation, it is recommended that as part of data 
recovery activities the lava excavation be excavated and soil samples collected. The 
resulting soil samples should be submitted for pollen, phytolith and starch analyses. Such 
analyses may indicate the presence or absence of pollen or starch grains from cultigens 
such as ‘uala (Ipomoea batatas, sweet potato). Microbotanical remains identified as 
belonging to Ipomoea batatas have been recovered from shallow lava excavations located 
further north along the Kona coast in the mauka portion of the ahupua‘a of Ka‘ūpūlehu 
(Cleghorn and McIntosh 2013:14). These finding[s] would appear [to] support the 
proposition that at least some lava excavations were used in the pre-Contact period for 
crop cultivation. If similar analyses are conducted on soil samples collected from Site 50-
10-27-30210, Feature B, similar, or at least comparative results, may be forthcoming. 
 
The results of pollen and phytolith analyses from samples collected during data recovery 
at Site 50-10-27-30210, Feature B could help to shed light on the question of whether 
some of the lava excavations within the present project area did indeed serve as planting 
areas. It is also recommended that comparative baseline samples be taken from shallow 
soil deposits located outside of the lava excavation in areas not well suited for direct 
cultivation. If ‘uala (sweet potato) pollen or starch grains are also found in these baseline 
samples, this may indicate that such micro-botanical remains do not necessarily derive 
from plants grown in situ, but could have originated elsewhere and been deposited by 
natural agencies such as the wind or water. A detailed Data Recovery Plan (mitigation 
plan) will need to be submitted to the State Historic Preservation Division for review and 
approval prior to the initiation of any data recovery investigations. (McIntosh et al. 
2015:179) 
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4.0 RESEARCH OBJECTIVES 
 
The primary objective of the data recovery research to be undertaken at Site 50-10-27-30210, 
Feature B is to provide further information regarding the function of lava excavations, and 
specifically what activities were carried out at lava excavations. The data recovery investigation 
will further assess the role lava excavations had as part of temporary habitation complexes in the 
Kona region. 
 
 
4.1 LAVA EXCAVATIONS 
 
Shallow excavations into the surface of the lava are among the most ubiquitous and enigmatic 
archaeological features encountered in coastal Keahuolū and elsewhere in the lava plains of 
Hawai‘i Island. Such features are often associated with loose piles or scatters of lava boulders 
that appear to represent the material removed during the excavation. The 1992 AIS referred to 
these features as “pahoehoe excavations.” Surveys conducted in other areas of Keahuolū (Reeve 
et al. 2009:45), as well as in other parts of North Kona (such as Makalawena, see Reeve et al. 
2014:68), have encountered these excavations on both pāhoehoe and ‘a‘ā lava flows (though less 
commonly on ‘a‘ā). For this reason, it seems appropriate to refer to them simply as lava 
excavations. 
 
Lava excavations were found scattered throughout the Kona Commons project area as well as 
elsewhere along the Kona coast, often in spatial association with temporary habitation features. 
While more often encountered in the vicinity of other features, some excavations are relatively 
isolated with no surviving surface structures located anywhere nearby. The typical lava 
excavation consists of a patch of pāhoehoe (or, in more limited instances, ‘a‘ā) lava that has been 
battered until the surface layer fractures. The broken pieces, which often take the form of 
angular or tabular blocks, can then be extracted, leaving a shallow, flat-bottomed depression. On 
occasion, small lava blisters have been broken open to create a shallow depression in the lava. 
Excavations also occurred along the base of lava ridges where the breaking up of the lava 
revealed shallow overhangs. The resulting loose rubble has often been removed from the 
excavation and either piled around its edges or apparently taken away for use elsewhere. In 
some cases, at least some of this rubble has fallen or been placed back into the excavation, 
partially covering the floor. In areas closer to the coast, it is not unusual to encounter one or 
more waterworn basalt boulders within or near a lava excavation. Such stones usually exhibit 
signs of battering at one or both ends. It seems likely that these boulders were utilized as large 
hammerstones to break up the lava so that blocks of it could be removed. 
 
Various explanations have been put forward to explain the creation of these excavations, which 
occur throughout the lava lands of the Kona and Kohala districts and inland as far as Pōhakuloa 
in the saddle between Mauna Kea and Mauna Loa (Nakamura et al. 1998:112). Their relative 
abundance suggests that they served some definitive purpose(s). The 1990 report of PHRI 
surveys conducted within other portions of Keahuolū proposed that some of these lava 
excavations may have been utilized as quarries for the acquisition of building material, while 
others were created to act as shallow depressions which could be filled with mulch and used as 
small planting areas for the cultivation of crops (Donham 1990:19). The use of lava excavations 
as quarries was initially proposed in 1972 by Moore and Bevacqua, who recorded some 230 pits 
in the ahupua‘a of Waikoloa (Moore and Bevacqua 1972). They suggested that the upper layers 
of the excavated pāhoehoe were used to fashion lava abraders, while the lower layers were used 
for building material (Moore and Bevacqua 1972:18–20). 
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It has also been suggested that lava excavations, particularly those located in the uplands at 
places such as Pōhakuloa, were created to serve as nesting areas for ground-nesting seabirds, 
such as shearwaters or the ‘ua‘u (dark rumped petrel, Pterodroma sandwichensis), whose eggs or 
juveniles could then be harvested for food (Nakamura et al. 1998:116). This theory, that lava 
excavations were created and used as artificially enhanced nesting areas, is interesting in that it 
proposed the intentional localization of a usually dispersed resource and the first steps in what 
might be considered the semi-domestication of wild birds. Some possible support for this theory 
was found at the ahupua‘a of Manini‘owali and Kuki‘o 2 in North Kona, where over 1,200 
excavated pāhoehoe pits were recorded (Dye 2002:95–96). A small number of pits (19 in all) were 
found to contain gravel-sized pieces of pumice, which were interpreted as having been digested 
and excreted by seabirds. 
 
In some cases, it would appear that the purpose of the excavation was to find and open a natural 
overhang at the base of a lava ridge. Most of these overhangs are too small to have served as 
temporary shelters. In the uplands, these overhangs could have served as nesting sites for the 
‘ua‘u, though this is less likely along the coast. Seabirds are also somewhat particular about the 
size and shape of the lava overhangs they choose as nesting sites. Such nesting areas are low-
roofed and narrow, extending back far enough (a meter or more) that the bird feels safe. Most of 
the coastal lava excavations that open overhangs are much larger and shallower, which would 
make them unsuitable as nesting areas. 
 
An alternate proposal, that lava excavations were created for use as planting pits, was put 
forward by William Barrera as early as 1971 (Barrera 1971:60). This theory has been proffered 
by a number of researchers (Carter 1986, Hammatt et al. 1987, and O’Hare and Goodfellow 
1994), though most have suggested multiple uses for these features. Tom Dye has argued that 
traditional cultivation in excavated pits was only undertaken in areas of ‘a‘ā lava, and that the 
marginal environments in which they are found and their sporadic distribution would argue 
against their agricultural use. The meager amount of crops that could be produced would not 
have warranted the apparent intensive effort involved in creating the pits themselves (Dye 
2002:96). 
 
If lava excavations were used for the cultivation of ‘uala and other dryland crops, the pits would 
need to have been filled with soil or vegetative mulch. Most coastal lava excavations possess little 
if any internal sediment. This general lack of interior soil could be taken as an indicator that 
these features were not utilized for the cultivation of crops, though it is also possible that the 
original sediment has been blown or washed away. Recent analysis of soil samples taken from 
lava excavations located in the ahupua‘a of Ka‘ūpūlehu, North Kona, revealed the presence not 
only of Poaceae Heteropogon-type pollen, which might indicate the expected presence of pili 
grass (Heteropogon contortus), but also of Ipomoea batatas-type pollen, suggesting that the 
excavation may have been used for the cultivation of ‘uala (Cleghorn and McIntosh 2013:14). 
 
This evidence for the use of lava excavations as planting pits may be supported by ethnohistoric 
accounts. There exist references in the ethnographic literature that describe the use of mulch in 
the growing of crops on “bare lava.” One such reference appears the writings of botanist William 
Hillebrand, who was a resident of the Hawaiian Islands from 1850 to 1870. In his book Flora of 
the Hawaiian Islands, Hillebrand remarked that, “The natives of Puna, Hawaii raise good crops 
of sweet-potatoes in the hollows and cracks of bare lava by simply covering the budding sprigs 
with decayed leaves and herbs” (Hillebrand 1981 as cited in Ladefoged et al. 1987). 
 
Missionary Chester Lyman describes such plantings which he encountered while visiting the 
Kamoamoa area of the Puna District. 

 

Archaeological Data Recovery Plan 
SIHP 50-10-27-30210, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
January 2023 24 

 

We passed a potato patch in the broken lava which exceeded anything I had seen. Not a 
particle of soil was anywhere to be seen, and the holes dug among the stones to receive 
the potatoes were some of them 6 feet in depth – thus securing a degree of moisture and 
shelter from the sun – though no more soil than on the surface. (Emory et al. 1959:24) 

 
In describing the dryland cultivation of kalo (taro, Colocasia esculenta) and ‘uala on the island 
of Hawai‘i, the Hawaiian-language newspaper Ka Nupepa Kuokoa, in an article published on 
March 24, 1922, makes reference to mulch being placed within “hollows made on the 
pāhoehoe.”  
 

Another way of doing this [planting dryland kalo (taro) or ‘uala (sweet potato)] was to rot 
weeds where the soil was good and then carry them to fill the hollows made on the 
pāhoehoe and then plant whatever plants he chose. O my reader, the proofs of these are 
on Hawai‘i. There are the pāhoehoe lava beds walled in by the ancestors, in which sweet 
potatoes and sugar cane were planted and they are still growing today. (cited in Handy 
et al. 1972:131–132) 
 

This reference would appear to suggest that lava excavations, similar to those encountered in the 
Kona Commons project area, may have been mulched and planted with either kalo or ‘uala 
during both the pre-Contact and early historic periods. 
 
In order to further test the hypothesis that some lava excavations were created to serve as 
planting pits, additional soil sampling and microbotanical analyses need to be undertaken at 
lava excavations. The only lava excavation within the Kona Commons project area that was 
found to contain a small amount of soil was Site 50-10-27-30210, Feature B. It was for this 
reason that the 2014 SAIS report recommended that Site 30210, Feature B be excavated and soil 
samples be collected from the sediment within it. These samples would then be sent out for 
pollen, phytolith, and starch analyses to determine the presence or absence of any traditional 
cultigens. If pollen, phytolith, or starch remains from any dryland crops such as kalo or ‘uala are 
recovered, then this evidence could be taken as suggesting that the Site 50-10-27-30210, 
Feature B lava excavation was used during the pre-Contact and/or early post-Contact periods as 
a planting area. 
 
In instances such as at Site 50-10-27-30210, Feature B, ‘uala could be planted in a lava 
excavation filled with mulch so that sweet potato tubers might be available for consumption by 
individuals camping out at the site. The purpose of conducting data recovery operations at Site 
50-10-27-30210, Feature B is to test the viability of this scenario. 
 
 
4.2 DATA NEEDED TO ADDRESS RESEARCH OBJECTIVES 
 
In order to address the research objectives presented above, data recovery operations at Site 50-
10-27-30210, Feature B would need to acquire samples of sediment from within the floor of the 
lava excavation. This can be done through a program of controlled excavation as described in 
Section 5. 
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5.0 METHODS 
 
Data recovery of the Site 50-10-27-30210, Feature B lava excavation will involve mapping, 
controlled excavation, soil sampling, and subsequent laboratory analyses.  
 
 
5.1 FIELD METHODS 
 
5.1.1 Mapping 
The 2014 SAIS prepared a map of the surface structures that constitute Site 50-10-27-30210 
(Figure 7). Prior to the start of data recovery excavations, a large-scale detailed tape and 
compass map will be drafted of the Site 50-10-27-30210, Feature B lava excavation itself. 
 
 
5.2 LABORATORY ANALYSES 
 
All materials collected during the course of data recovery will be transported to Pacific Legacy’s 
O‘ahu laboratory for processing, identification, and detailed analysis. Cultural materials will be 
thoroughly cleaned in the laboratory and appropriate metric attributes will be recorded. 
Analysis of recovered materials will include sorting, identification, labeling, and curation. 
 
If any midden is recovered, it will be taxonomically identified to the greatest degree possible, 
sorted as to recognizable taxa, weighed, analyzed, and entered onto a site midden table. 
 
If any artifacts are recovered, they will be cleaned, identified, measured, weighed, described, 
photographed, cataloged, and analyzed for function and chronological patterns. An artifact table 
will be prepared if necessary. 
 
If, during the course of excavation, any charcoal is recovered from secure contexts, it will be 
submitted for radiocarbon dating. Prior to submission for radiometric analyses, the charcoal 
sample will be submitted for taxa identification. The purpose of this analysis is to determine the 
presence or absence of post-Contact introduced wood and to differentiate between short-lived 
and long-lived species (short-lived species are better indicators of the true date at which a piece 
of wood was burned). Selected charcoal samples (if any are recovered) will then be sent to Beta 
Analytic Radiocarbon Dating Laboratory. The results of radiocarbon analyses of the sample(s) 
will be included in the final archaeological data recovery report. 
 
Soil sample(s) collected from sediment present within the lava excavation will be submitted to 
Dr. Mark Horrocks at Microfossil Research Limited in Auckland, New Zealand for pollen, 
phytolith, and starch analyses. 
 
 
5.3 REPORTING 
 
Upon completion of all fieldwork and laboratory analyses, an archaeological data recovery 
report will be prepared in accordance with the requirements outlined in HAR §13-278-4. 
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5.4 CURATION 
 
All field records (descriptions, notes and photographs) resulting from the present study, as well 
as all cultural materials and soil samples collected during data recovery excavations, will be 
temporarily housed in the Pacific Legacy Kailua, O‘ahu office. These will be provided to the 
landowner, Lili‘uokalani Trust, once the project has been completed. 
 
5.4.1 Excavation 
Controlled subsurface excavations will be conducted at Site 50-10-27-30210, Feature B. These 
excavations will encompass the entire interior of the pit. The excavation will be fully and 
systematically documented.  
 
The excavation will be undertaken in 5 centimeter (cm) arbitrary levels within natural layers, 
and all excavated materials (with the exception of soil samples) will be sieved through nested ¼-
inch and ⅛-inch mesh screen. Observations will be recorded on standard Pacific Legacy 
excavation forms. The pit will be photographed before, during, and after excavation. 
 
Initially, the sediment within one half of the pit will be removed and screened. A stratigraphic 
profile will be drawn of the exposed face of the interior sediment. The profile will be described in 
conformance with Munsell Color Notation and U.S. Department of Agriculture (USDA) 
references (Natural Resources Conservation Service 1995). Soil sample(s) will then be collected 
from within the exposed face. The number of soil samples collected will depend upon the depth 
of the sediment.  
 
If any artifacts recovered in situ, their three-dimensional locations will be recorded in relation to 
the excavation datum, and plan-views maps will be drafted of artifact locations and cultural 
features. If any midden materials (bone, marine shell, and cultural organics) or natural 
materials such as pumice or coral are collected from the screen, they will be bagged according to 
the level within the natural layer. Any charcoal found in secure contexts will be collected for 
wood identification and radiocarbon dating. 
 
The lava excavation will be completely excavated so that the base of the excavation can be 
carefully examined for any potential scars from the extraction of raw materials and the base of 
excavation will be documented using photography and three-dimensional LiDAR scanning. 
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6.0 SUMMARY 
 
This archaeological data recovery plan was prepared to satisfy the requirements of Section 3 of 
Hawai‘i Administrative Rules Chapter 13-278 (HAR §13-278, Rules Governing Standards for 
Archaeological Data Recovery Studies and Reports). The data recovery plan describes Site 50-
10-27-30210 and the lava excavation that forms Feature B of this site. Feature B was 
recommended for data recovery operations by the SHPD and that recommendation was 
incorporated in the 2014 SAIS for the Kona Commons project area (McIntosh et al. 2015:179). 
 
Data recovery excavations are being conducted at Site 50-10-27-30210, Feature B in order to 
further test the hypothesis that lava excavations within the coastal Kona region were created to 
serve as planting pits for dryland crops. Data recovery at Site 30210, Feature B will involve 
controlled excavation of the sediment present within the interior of the pit and the collection of 
soil samples from within this sediment. These sample(s) will then be submitted for pollen, 
phytolith, and starch analyses to determine the presence or absence of any traditional cultigens.  
 
If pollen, phytolith, or starch remains from dryland crops such as kalo or ‘uala are recovered, 
then this evidence could be assumed to suggest that the Site 50-10-27-30210, Feature B lava 
excavation was used during the pre-Contact and/or early post-Contact periods as a planting 
area. If no pollen, phytolith, or starch remains are recovered, this would suggest that the Site 
30210 Feature B lava excavation was not used for agricultural activities. If debitage or other 
artifacts are recovered from the excavations, it may suggest that the excavation was used for the 
extraction of basalt for building materials. If the lava excavation contains gravel-sized pieces of 
pumice, this may suggest it functioned as a nesting area for birds.  
 
The data recovery investigations described herein will provide insights into the function of lava 
excavations in the Kona region and will explore their use by the occupants of spatially associated 
temporary habitation features like those present at Site 50-10-27-30210. If the Feature B lava 
excavation contains evidence of use as an agricultural feature, it would indicate that people 
created a food source that would be available in close proximity to their temporary habitation 
features. If stone resource extraction is evidenced, this might suggest that people built 
temporary habitation features adjacent to resource-rich areas. If evidence for bird nesting is 
found, this may provide insights into bird hunting practices in the region. 
 
This archaeological data recovery plan will be approved by the SHPD prior to the start of data 
recovery activities.
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PRESERVATION PLAN FOR SIHP 50-10-27-18511,  

 
EFFECT DETERMINATION LETTER REQUESTING  
A DATA RECOVERY PLAN, PRESERVATION PLAN,  

AND ARCHAEOLOGICAL MONITORING PLAN  
FOR THE MAKALAPUA PROJECT DISTRICT 
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December 20, 2022         

IN REPLY REFER TO: 
Zendo Kern, Planning Director  Project No. 2020PR34163 
County of Hawaii, Planning Department  Doc. No. 2212NM06 
101 Pauahi Street, Suite 3 Archaeology  
Hilo, HI 96720   
planning@hawaiicounty.gov 
 
Dear Zendo Kern: 
 

SUBJECT: Chapter 6E-42 Historic Preservation Review – 
Makalapua Project District Data Recovery Plan 

 Keahuolū Ahupuaʻa, North Kona District, Island of Hawaiʻi 
 TMK: (3) 7-4-008:002 por.; (3) 7-4-010:009, 010; (3) 7-4-025:001-003, 005, 012, 015 
 
This letter provides the State Historic Preservation Division’s (SHPD’s) review of the subject County of 
Hawaiʻi Makalapua Project District (MPD) and the supporting document titled Archaeological Data 
Recovery Plan for SIHP 50-10-27-30210, Feature B Lili‘uokalani Trust Lands in the Ahupuaʻa of Keahuolū, 
North Kona District, Island of Hawaiʻi, [TMK: (3) 7-4-008:002 (por., ) (3) 7-4-010:009, 010; (3) 7-4-
025:001-003, 005, 012, 015] (Mulrooney and Cleghorn, December 2022). Lili‘uokalani Trust (LT) is 
proposing the development of the 67.2-acre MPD property. The County of Hawaiʻi has provided the SHPD 
with a cover letter describing the proposed project and the County’s HRS 6E effect determination for the 
project. The SHPD received the original submittal on March 25, 2019 (Log No. 2019.00636). The current 
submittal was received on December 19, 2022, and includes a revised data recovery plan (DRP) with an 
attached letter from Pacific Legacy (archaeological consultant). The DRP was originally submitted on August 
10, 2022, and SHPD requested revisions on October 19, 2022. Previous SHPD correspondence related to this 
project is provided in the Attachment. 
 
The County of Hawaiʻi Planning Department letter, on behalf of Lili‘uokalani Trust, indicates that the MPD 
will consist of residential, hotel, retail, commercial, office, and civic/community facilities. The proposed 
mixed-use project will include approximately 300 residential units; 220 rooms across two hotels; a 50,000-
square-foot community facility; and 470,000 square feet of commercial use and a variety of open space 
features. Additional improvements may include a Kuakini Highway extension included in an Environmental 
Assessment for the project. 
 
Three archaeological inventory surveys (AIS) have been conducted that include portions of the MPD: 
 
1993 O’Hare and Rosendahl (1993) titled, Archaeological Inventory Survey Queen Lili‘uokalani Trust 

100-Acre KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i (TMK: 3-
7-4-008:Por. 2). This survey documented 18 sites and the report was accepted with revisions to be 
included in the final in a letter dated July 27, 1993 (Log No. 7441, Doc. No. 9307RC35). 

 
2015 McIntosh et al. (2015) titled, Supplemental Archaeological Inventory Survey of the 110 Acre Kona 

Commons Parcel of Queen Liliuokalani Trust Lands in Keahuolū, North Kona, Island of Hawaiʻi 

mailto:planning@hawaiicounty.gov
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[TMK (3) 7-4-008:002 por.; (3) 7-4-025:001-003, 005, 007, 010-022]. The majority of this 110-
acre project area was previously surveyed as part of the O’Hare and Rosendahl (1993) survey. SHPD 
accepted this Supplemental AIS 0n August 15, 2015 (Log No. 2015.02142, Doc. No. 1508MV17). 

 
2019 Reeve et al. (2019) titled, Archaeological Inventory Survey of Urban Phase III Parcel Lili‘uokalani 

Trust Lands in Keahuolū, North Kona, Island of Hawaiʻi [TMK:(3) 7-4-008:002 por.]. The AIS 
comprised 213 acres and was partially previously surveyed by several studies, including Donham 
(1990). SHPD accepted the Reeve et al. (2019) AIS on September 9, 2019 (Log No. 2019.01679, 
Doc. No. 1909AM05) 

 
McIntosh et al. (2015) and Reeve et al. (2019) were conducted in support of the current MPD. A total of 16 
sites were identified in the MPD (Table 1).  
 
Table 1. Previously documented sites within the boundaries of the MPD. 
 

SIHP# Site/Feature Type Significance   Treatment            Study 

Site 50-10-27-13260 Modified Sink (A, B, C)   c, d Preservation Urban Phase III AIS 

Site 50-10-27-13261 Enclosure d, e Preservation   Urban Phase III AIS 

Site 50-10-27-18502 Modified Depression d No Further Work   Kona Commons SAIS 

Site 50-10-27-18508 Walled Overhang   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 Stone Mound (A and C), Filled 
Depression (B), Lava Excavation 
(D) 

  d No Further Work   Kona Commons SAIS 

Site 50-10-27-18511 Modified Overhang (A), Lava 
Excavation (B, D, E), Modified 
Lava Tube (C) 

  d, e Preservation/Burial 
Treatment  

  Kona Commons SAIS 

Site 50-10-27-29111 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29112 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29143 Modified Overhang (E, F)   d No Further Work   Urban Phase III AIS 

Site 50-10-27-30207 Lava Excavation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30208 Stone Mound   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30209 Enclosure   d No Further Work   Kona Commons SAIS 
Site 50-10-27-30210 Modified Overhang (A), Lava 

Excavation (B), C-Shaped Wall 
(C), Enclosure (D) 

  d No Further Work/Data 
Recovery (Fea B) 

  Kona Commons SAIS 

Site 50-10-27-30211 Petroglyph   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30212 C-Shaped Wall   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30287  Trail   d Partial Preservation   Kona Commons SAIS 

 
A field inspection titled, Field Inspection of two parcels proposed for inclusion in the Liliuokalani Trust's 
Makalapua Project District, Ahupuaʻa of Keahuolū, District of North Kona, Island of Hawaiʻi (TMK [3] 7-
4-010:009; [3] 7-4-010:010) (Mulrooney March 2020) was conducted for a 2.1-acre portion of the MPD 
project area not previously subject to an AIS. The field inspection included photographic documentation of 
the existing buildings. No historic properties were newly identified.   
 
In a letter dated July 26, 2022 (Project No. 2020PR34163, Doc. No. 2207NM07), SHPD made a project effect 
determination of “Effect, with agreed upon mitigation commitments,” and requested an archaeological 
monitoring plan, an archaeological data recovery plan, and an archaeological preservation plan for the 
proposed project.  
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The DRP (Mulrooney and Cleghorn, December 2022) indicates that data recovery will consist of hand 
excavation, soil sampling, and laboratory analysis at Site 50-10-27-30210, Feature B. The excavation will 
consist of the entirety of the feature. The research objectives include identifying additional information 
regarding lava excavations and the activities carried out at the site along with the role lava excavations had 
as part of temporary habitation complexes in the Kona region. Research techniques will include cultural 
material analyses, radiocarbon analysis of short-lived species from documented contexts (if recovered), and 
soil samples submitted for pollen, phytolith, and starch analyses. All recovered materials will be temporarily 
housed at the Pacific Legacy office in Kailua, Oʻahu office until the project is complete. The permanent 
curation will be decided by the landowner in consultation with SHPD once the project is complete.  
 
The DRP (Mulrooney and Cleghorn, December 2022) meets the requirements of HAR §13-278-3. It is 
accepted. Please send two hard copies of the document, clearly marked FINAL, along with a text-searchable 
PDF copy of the document and a copy of this acceptance letter to the Kapolei SHPD office, attention SHPD 
Library. Additionally, please upload a text-searchable PDF version of the document to HICRIS Project No. 
2020PR34163 in response to the HICRIS request and send a PDF copy to lehua.k.soares@hawaii.gov. 
 
SHPD herby notifies the County that the DRP has been accepted and SHPD looks forward to receiving for 
review and acceptance an archaeological data recovery report for Site 50-10-27-30210, Feature B that meets 
the requirements of HAR §13-278-4.  
 
SHPD shall notify the County and LT when the additional mitigation commitments have been completed 
and the permit issuance process may continue.  
 
Please contact Nicole A. Mello, Hawaiʻi Island Archaeologist IV, at Nicole.Mello@hawaii.gov for any 
questions or concerns regarding this letter. 
 
Aloha, 
Susan A. Lebo 
Signed For 
Alan S. Downer, PhD 
Administrator, State Historic Preservation Division 
Deputy State Historic Preservation Officer 
 
cc: Alan Arakawa, aarakawa@onipaa.org 
 Mana Purdy, mpurdy@onipaa.org 
 Mara Mulrooney, mulrooney@pacificlegacy.com 
 Krickette Pacubus, pacubas@pacificlegacy.com 

Lauren Morawski, laurenm@oha.org 
Kamakana Ferreira, kamakanaf@oha.org 
Jackson Bauer, jackson.m.bauer@hawaii.gov 
Rick Gmirkin, rick_gmirkin@nps.gov 
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May 18, 2023 
 
Mr. Bryan Esmeralda 
Lili‘uokalani Trust 
1100 Alakea Street, Suite 1100 
Honolulu, HI 96813 
 
RE: Post-Field Summary Report of Data Recovery Investigations at SIHP 50-10-27-30210, 

Feature B in the Makalapua Project District, Lili‘uokalani Trust Lands, Keahuolū, North 
Kona, Hawai‘i Island [TMK: (3) 7-4-008:002 (por.)] 

 
Dear Mr. Esmeralda: 
 
Pacific Legacy, Inc., at the request of Lili‘uokalani Trust (LT), conducted archaeological data 
recovery excavations at SIHP 50-10-27-30210, Feature B in the Makalapua Project District, 
located within portions of the Kona Commons and Urban Phase III project areas within the 
ahupua‘a (land division) of Keahuolū in the district of North Kona on the island of Hawai‘i 
[TMK: (3) 7-4-008:002; (3) 7-4-010:009 and 010; (3) 7-4-025:001, 002, 003, 005, 015, and 
021] (Figure 1). SIHP 50-10-27-30210 is situated in the western portion of the project area 
within TMK: (3) 7-4-008:002 on undulating pāhoehoe lava (Figure 2). 
 

Data Recovery Investigations  
 
Archaeological data recovery investigations were conducted between May 10 and 11, 2023. 
Pacific Legacy archaeologists Caleb Fechner, B.A. and James McIntosh, B.A. conducted the field 
investigations while Mara A. Mulrooney, Ph.D. served as Principal Investigator. The data 
recovery excavations were conducted in accordance with the data recovery plan (Mulrooney and 
Cleghorn 2023), which was reviewed and accepted by SHPD on December 20, 2022 (Project No. 
2020PR34163, Log No. 2019.00636, Doc. No. 2212NM06). 
 

Site Description 
  
SIHP 50-10-27-30210, Feature B is a lava excavation (Figure 3) located at the central portion of 
the SIHP 50-10-27-30210 site complex, approximately 10.9 m south (169°) from the Feature A 
modified overhang. The Feature B lava excavation is situated near the top of a low knoll of 
pāhoehoe lava. It is irregular in shape and measures approximately 1.3 m in length (NE–SW) by 
0.75 m in width (NW–SE) and has a maximum depth of 0.37 m (Figure 4). Located within the 
interior of the excavation was a single basalt boulder measuring 0.6 by 0.35 m. Several other 
basalt boulders that appear to have originally been removed from the lava excavation are loosely 
piled less than 1 m north of the feature. During the AIS, a small amount of soil and organic 
debris from fountain grass was noted on the floor of the lava excavation and no cultural material 
was observed within or surrounding the feature. It seems likely that the Feature B lava 
excavation was created during the pre-Contact period, either as a quarry for building stone or as 
a small planting area (the large stone having fallen or been placed in its interior after 
abandonment). The feature’s function was documented as uncertain in the AIS report for the 
Kona Commons Project Area (McIntosh et al. 2015). 
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Excavation Results  
 
Prior to the start of data recovery excavations, the feature was cleared of fountain grass. A scaled 
hand-drawn plan map of the feature was produced using a tape and compass. The feature 
location was recorded using GPS. Geospatial data was recorded in the field using a handheld 
Trimble R1 GNSS receiver to submeter precision, differentially corrected in real time and 
subsequently uploaded to ArcGIS Online. GNSS positions were collected in the field as Esri 
shapefiles with a WGS 1984 Web Mercator (auxiliary sphere) projection. Terrestrial LiDAR was 
also used to record the feature (collected via the 3D Scanner App on an iPhone 14 Pro Plus).  
 
The large columnar basalt boulder present in the center of the feature was removed (Figure 5 
and Figure 6). The interior portion of the lava excavation was bisected in half with a centerline 
down the middle prior to excavation (north/south). The soil surface of the excavation was 
approximately 45 cm below datum prior to the start of the data recovery excavations. The 
eastern half of the excavation unit was excavated using a trowel and dustpan (Figure 7). All soil 
from the northeastern half of the feature was screened and examined for the presence of cultural 
material. Two golf balls were removed from the unit. No traditional cultural material was 
identified. Soil in the northeastern half was thin, less than 6 cm thick and consisted of a single 
stratigraphic layer of soil (Layer I). No profile was recorded. The southwestern half of the unit 
was then excavated in a similar fashion (Figure 8).  
 
Soil deposition was minimal with only a single soil layer (Layer I) identified measuring a 
maximum of 7 cm thick. This layer consisted of very dark brown clay loam (10YR 2/2) with 
abundant organic material and fragments of broken basalt. No other archaeological material 
was observed.   
 
A single soil sample was collected from the southwestern half of the unit and was not screened. 
The soil sample from Layer I was collected for potential paleoethnobotanical analysis. All other 
excavated soil was screened through 1/8” sieve directly into a 5-gallon bucket. Following the 
completion of data recovery investigations, the soil was placed back into the lava excavation.   
 

Summary 
 
Data recovery excavation at SIHP 50-10-27-30210, Feature B did not identify any extensive 
archaeological materials or subsurface features. The current function of the feature has not yet 
been determined and will depend on the results of the paleoethnobotanical analysis. A full data 
recovery report (DRR) meeting the requirements of HAR §13-278-4 is forthcoming and will be 
submitted to SHPD via HICRIS Project No. 2020PR34163 for review and acceptance. 
 
Please do not hesitate to contact me via email or phone if you have any questions regarding our 
ongoing work for this project.  
 
Sincerely, 
 
 
Mara A. Mulrooney Ph.D. 
Principal and Senior Archaeologist 
 
Attachment: Figures  
 
cc:  Paka Davis, Lili‘uokalani Trust 
 Alan Arakawa, Lili‘uokalani Trust 
 Nicole Mello, SHPD 
 Sean Naleimaile, SHPD 

Susan Lebo, SHPD 
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Figure 3. Location of SIHP 50-10-27-30210, Feature B prior to excavation (view to 
northeast). 

 
Figure 4. SIHP 50-10-27-30210, Feature B after clearing (view to northeast).  
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Figure 5. SIHP 50-10-27-30210, Feature B after removal of large basalt boulder on the left 
(view to northeast).  

 
Figure 6. SIHP 50-10-27-30210, Feature B lava excavation prior to data recovery (plan 
view). 
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Figure 7. SIHP 50-10-27-30210, Feature B lava excavation, bisected data recovery unit 
following excavation of northeastern portion of feature (plan view). 

 
Figure 8. SIHP 50-10-27-30210, Feature B lava excavation following full excavation (plan 
view). 
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October 5, 2023        

 IN REPLY REFER TO: 

Zendo Kern, Director Project No. 2020PR34163 

County of Hawaii, Planning Department  Doc. No. 2310NM01 

101 Pauahi Street, Suite 3 Archaeology  

Hilo, HI 96720 

planning@hawaiicounty.gov 

 

 

Dear Zendo Kern: 
 

SUBJECT: Hawaii Revised Statutes (HRS) §6E-42 Historic Preservation Review – 

Makalapua Project District End-of-Fieldwork Report of Data Recovery Investigations 

 Keahuolū Ahupuaʻa, North Kona District, Island of Hawaiʻi 

 TMK: (3) 7-4-008:002 por.; (3) 7-4-010:009, 010; (3) 7-4-025:001, 002, 003, 005, 012, 015 

   

This letter provides the State Historic Preservation Division’s (SHPD’s) review of the subject County of Hawaiʻi 

Makalapua Project District (MPD) and the supporting document titled Post-Field Summary Report of Data Recovery 

Investigations at SIHP 50-10-27-30210, Feature B in the Makalapua Project District, Lili‘uokalani Trust Lands in 

the Ahupuaʻa of Keahuolū, North Kona District, Island of Hawaiʻi, [TMK: (3) 7-4-008:002 (por.)] (Mulrooney, May 

2023). Our office received the document on May 19, 2023.  

 

The County of Hawaiʻi Planning Department, on behalf of the Lili‘uokalani Trust (LT), has provided the SHPD with 

a cover letter dated March 15, 2019 describing the proposed project and the County’s HRS §6E effect determination 

for the project. The SHPD received the original project submittal on March 25, 2019 (Log No. 2019.00636).  

 

The LT proposes the development of the MPD which is a 67.2-acre property. The MPD will consist of residential, 

hotel, retail, commercial, office, and civic/community facilities. Additional improvements may include a Kuakini 

Highway extension.  

 

Three archaeological inventory surveys (AIS) have been conducted that include portions of the MPD. SHPD made a 

project effect determination of “Effect, with agreed upon mitigation commitments” for the project and requested an 

archaeological monitoring plan, an archaeological data recovery plan, and an archaeological preservation plan (July 

26, 2022; Doc. No. 2207NM07). Subsequently, SHPD accepted the data recovery plan (December 20, 2022; Doc. No. 

2212NM06), the archaeological monitoring plan (February 24, 2023; Doc. No. 2302NM06), and the archaeological 

preservation plan (March 6, 2023; 2303NM03). For previous SHPD correspondence related to this project see the 

Attachment in HICRIS Project No. 2020PR34163.  

 

Data recovery efforts were conducted by Pacific Legacy Inc. on May 10-11, 2023, at Site 50-10-27-30210, Feature B. 

The site was mapped, and LiDAR was used to record the feature. Site 30210, Feature B was hand excavated with a 

trowel and no cultural material was identified. A soil sample was collected for paleoethnobotanical analysis.  

 
The End-of-Fieldwork Letter Report (Mulrooney, May 2023) adequately documents the completion of data recovery 

investigations in accordance with the SHPD-accepted archaeological data recovery plan and as specified in HAR §13-

mailto:planning@hawaiicounty.gov
mailto:planning@hawaiicounty.gov


Zendo Kern  

October 5, 2023 
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278-3. It is accepted. Within 6 months of the completion of archaeological data recovery work, SHPD looks forward 

to the opportunity to review and accept the detailed results of the data recovery for Site 50-10-27-30210, Feature B, 

meeting the requirements of HAR §13-278-4. When completed, please submit the report to SHPD via HICRIS Project 

No. 2020PR34163 using the Project Supplement option.  

 

Pursuant to HRS §6E-42 and HAR §13-284-3(b)(1-5), LT has completed the first 5 of the 6 historic preservation 

review procedural steps. To address step 6, Verification of Completion, pursuant to HAR §13-284-3(b)(6) and HAR 

§13-284-9(d), LT proposes the following procedures and schedules:  

• LT has implemented the interim and long-term protective measures specified in the SHPD-accepted 

burial site component of a preservation plan; 

• LT has initiated the data recovery fieldwork in accordance with the SHPD-accepted data recovery plan; 

• An end-of-fieldwork data recovery letter report was submitted to SHPD following the completion of 

data recovery fieldwork at Site 50-10-27-30210; 

• Within 6 months after completion of the data recovery fieldwork, a data recovery report meeting the 

requirements of HAR §13-278-4 will be submitted to SHPD for review and acceptance; 

• During the pre-construction period (tentatively scheduled for early 2026), LT will implement the 

archaeological monitoring plan pre-construction meeting so that all contractors are aware of the plan’s 

requirements;  

• During construction, LT will ensure compliance with all provisions in the archaeological monitoring 

plan;   

• Following completion of construction, LT will submit within 6 months an archaeological monitoring 

report meeting the requirements of HAR §13-279-5 for SHPD review and acceptance.  

 

Based on the above, SHPD indicates it has reviewed and commented on the effect of the proposed project pursuant to 

HRS §6E-42 and HAR §13-284-3; that it is SHPD’s determination that LT has completed Steps 1 through 5 pursuant 

to HAR §13-284-3(b)(1-5), and that SHPD concurs with the procedures and schedule LT has proposed to complete 

Step 6 (verification of completion) per HAR §13-284-3(b).  

 

SHPD hereby notifies the County that the permit issuance process may continue. Subsequently, SHPD will notify 

the County when a data recovery report meeting the requirements of HAR §13-278-4 and an archaeological monitoring 

report meeting the requirements of HAR §13-279-5 have been accepted and the HRS 6E historic review process will 

be completed. 

 

Please contact Nicole A. Mello, Hawaiʻi Island Archaeologist IV, at Nicole.Mello@hawaii.gov for any questions or 

concerns regarding this letter. 

 

Aloha, 

 

 

Alan S. Downer, PhD 

Administrator, State Historic Preservation Division 

Deputy State Historic Preservation Officer 

 

cc: Alan Arakawa, aarakawa@onipaa.org 

 Mara Mulrooney, mulrooney@pacificlegacy.com 

 Krickette Pacubus, pacubas@pacificlegacy.com 

Lauren Morawski, laurenm@oha.org 

Kamakana Ferreira, kamakanaf@oha.org 

Jackson Bauer, jackson.m.bauer@hawaii.gov 

Rick Gmirkin, rick_gmirkin@nps.gov 

Bryan Esmeralda, besmeralda@onipaa.org 

Alan Downer
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Note: In this report, the spellings and the use of diacritical marks (glottal stops and macrons) 
follow conventions issued by Pukui and Elbert (1986) and Pukui et al. (1974) with limited 
exceptions—spellings and diacritical marks are used as the original sources used them in 
quotations, titles, and proprietary names. For example, Pohakuloa Training Area is used 
without the macron in “Pohakuloa” because it is part of the name of the installation, but when 
referring to the region in general, the Hawaiian name “Pōhakuloa” is used. 

 

Cover Image: A plan-view LiDAR image of SIHP 50-10-27-30210, Fe, B. lava excavation 
(view to north). 
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Reference Data Recovery Report for SIHP 50-10-27-30210, Feature B, Keahuolū Ahupua‘a, 
North Kona District, Island of Hawai‘i. [TMK: (3) 7-4-008:002 (por.); (3) 7-4-
010:009 and 010; (3) 7-4-025:001, 002, 003, 005, 015, and 021] (McIntosh et al. 
2024)  

Date January 2024 (DRAFT) 
Project Number(s) Pacific Legacy, Inc. Job Code: 3941.03 

HICRIS Project No. 2020PR34163 
Project Location The project area is located within TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009 

and 010; (3) 7-4-025:001, 002, 003, 005, 015, and 021, Keahuolū Ahupua‘a, 
North Kona District , Island of Hawai‘i. 

Project Description 
and Related 
Ground 
Disturbance 

Data recovery investigations consisted of mapping, photography, and controlled 
excavation of the SIHP 50-10-27-30210, Feature B lava excavation. The purpose 
of data recovery was to investigate the nature and function of the lava excavation 
and to determine what role(s) lava excavations served for temporary habitation 
complexes in the Kona region. The feature was bisected and all soil was removed 
and screened through a 1/8” mesh sieve for the identification of archaeological 
materials.  A single soil sample (MS1) was collected from the western half of the 
unit and submitted for microfossil (starch, pollen, and phytoliths) analysis.  

Project Area Land 
Jurisdiction 

Private, Lili‘uokalani Trust 

Project Proponent Lili‘uokalani Trust 
Investigation 
Permit Number 

Fieldwork for this data recovery was performed under Pacific Legacy’s Hawai‘i 
State Historic Preservation Division (SHPD) annual archaeological permit 23-04, 
issued per Hawai‘i Administrative Rules (HAR) §13-282. Pacific Legacy’s current 
permit for calendar year 2024 is 24-15. 

Agency State Historic Preservation Division (SHPD) 
Project Area 
Acreage 

67.2 acres 

Document Purpose 
and Historic 
Preservation 
Regulatory Context 

This document was prepared to support the project’s historic preservation review 
under Hawai‘i Revised Statutes (HRS) §6E-42 and to satisfy the requirements of 
Hawai‘i Administrative Rules (HAR) §13-284. This document was designed to 
fulfill the State requirements for an archaeological data recovery report, in 
accordance with HAR §13-278-4.  

Archaeological data recovery was conducted in accordance with the project’s 
accepted archaeological data recovery plan (DRP) (Mulrooney and Cleghorn 
2023). 

Fieldwork Effort Fieldwork was conducted between May 10 and 11, 2023 by Pacific Legacy 
archaeologists Caleb Fechner, B.A. and James McIntosh, B.A. Fieldwork required 
four person-days to complete. All fieldwork was conducted under the general 
supervision of Mara A. Mulrooney, Ph.D. (principal investigator).  

Excavation Results Data recovery excavation at SIHP 50-10-27-30210, Feature B identified a single, 
thin layer of soil mixed with organic detritus. No archaeological materials were 
identified during the excavation. Microfossil analysis identified the presence of 
Polynesian-introduced cultivars (coconut, taro, and banana) as well as eggs from a 
parasite most commonly found in the small intestine of dogs (Toxocara canis). 
The mixed nature of the soil deposit and lack of charcoal or other materials 
suitable for chronometric dating poses some interpretive challenges. 
Nevertheless, the results of data recovery support the interpretation of a pre-
Contact agricultural function for SIHP -30210, Feature B. Further, the results 
demonstrate the interpretive utility of microfossil analyses for testing potential 
agricultural features within the Kona region. 
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1.0 INTRODUCTION 

Pacific Legacy, Inc., under contract to Lili‘uokalani Trust (LT), conducted archaeological data 
recovery investigations at SIHP 50-10-27-30210, Feature B in the Makalapua Project District 
(MPD), within the ahupua‘a (land division) of Keahuolū, district of North Kona, island of 
Hawai‘i [TMK: (3) 7-4-008:002; (3) 7-4-010:009 and 010; (3) 7-4-025:001, 002, 003, 005, 015, 
and 021]. 

SIHP 50-10-27-30210 is a lava excavation located on LT lands within the Kona Commons 
project area, which was the subject of an archaeological inventory survey (AIS) by Paul H. 
Rosendahl, Ph.D., Inc. (PHRI) in 1992 (O’Hare and Rosendahl 1993). A supplemental AIS 
(SAIS) was undertaken by Pacific Legacy in 2014 (McIntosh et al. 2015), during which a site 
complex of four features was identified and assigned State Inventory of Historic Places (SIHP) 
site number 50-10-27-30210. Three of the four features (Feature A, an overhang; Feature C, a 
C-shaped wall; and Feature D, an enclosure) were assessed as significant under criterion d and 
recommended for no further work. Feature B, a lava excavation, was assessed as significant 
under criterion d and recommended for data recovery. The SAIS (McIntosh et al. 2015) was 
accepted by the Hawai‘i State Historic Preservation Division (SHPD) in 2015 (Log No. 
2015.02142, Doc. No. 1508MV17, Appendix A). In 2019, the AIS report for the neighboring 
Urban Phase III project area, a portion of which is included in the Makalapua Project District, 
was accepted by SHPD (Log No. 2019.01679; Doc. No. 1909AM05; see Appendix A). 

1.1 PROJECT DESCRIPTION 

Lili‘uokalani Trust is proposing the development, enhancement, and refinement of 
approximately 67.2 acres of land that includes portions of the 110-acre Kona Commons 
property and the adjacent 213-acre Urban Phase III parcel, as well as a small section of the 
previously developed land known as the “Kona Industrial Area” east of the Kona Commons 
parcel. The area is at the northern edge of Kailua town in the coastal portion of the ahupua‘a of 
Keahuolū.  

The MPD responds to the need for housing and provides economic growth opportunities for the 
County of Hawai‘i’s growing population. Though mostly undeveloped at present, portions of the 
MPD Area have been disturbed by bulldozing, and by landscaping associated with the 
construction of the surrounding area. Although the land plan for the MPD is still being 
envisioned, future developments in the MPD include potential residential, hotel, retail, 
commercial, civic/community uses, and open space. Related modification of the landscape 
would include grubbing, grading, and trenching for building pads and utilities.  
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Figure 1. Location of SIHP 50-10-27-30210 within the Makalapua Project District project 
area on USGS Keahole Point and Kailua Quadrangles 1996. 
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Figure 2. Location of SIHP 50-10-27-30210 and the TMK boundaries within the Makalapua 
Project District project area (base map: Esri World Imagery 2021).
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1.2 ENVIRONMENTAL SETTING 

The Makalapua Project District is located at the foot of the volcanic peak of Hualālai, on the 
drier leeward side of the island of Hawai‘i. SIHP -30210 is situated at roughly 40 ft in elevation 
above sea level and approximately 470 m inland of the shoreline. The geology underlying most 
of the Kona Commons property, including the portion of the Makalapua Project District that 
contains SIHP -30210, consists of gently undulating pāhoehoe lava flows laid down sometime 
between 1,500 and 3,000 years ago (Wolfe and Morris 1996). These pāhoehoe flows possess 
very little in the way of surface soil, most of which consist of thin aeolian sediments that have 
accumulated in depressions and low-lying areas (soil type rLW in Sato et al. 1973:Map 85). The 
lava is scarred by upthrust pressure ridges, fissures, collapsed blisters, and lava sinks. 
Subsurface lava tubes and blisters are also present within the flow. 

This stretch of the Kona coast receives less than 750 millimeters (c. 29.5 inches) of annual 
rainfall  (Giambelluca et al. 1986). Due to the limited amount of rainfall, vegetation in the area is 
relatively sparse. The undisturbed pāhoehoe lavas within the Kona Commons property are 
vegetated in a ground cover of introduced fountain grass (Pennisetum setaceum), with 
occasional stunted kiawe (Prosopis pallida), and Christmas berry (Schinus terebinthifolius) 
trees, as well as koa haole (Leucaena leucocephala), klu (Acacia farnesiana), lantana (Lantana 
camara), and bougainvillea (Bougainvillea spp.) shrubs. Scattered native shrubs, such as 
‘uhaloa (Waltheria indica), are also present, with Polynesian-introduced noni trees (Morinda 
citrifolia) growing out of lava sinks and other natural depressions in the terrain. During the pre-
Contact period, the dominant vegetation throughout this area would most probably have been 
pili grass (Heteropogon contortus). 
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Figure 3. Soil classifications in the Makalapua Project District project area (Soil Survey 
Staff 2020).  
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2.0 BACKGROUND 

 
2.1 TRADITIONAL AND HISTORICAL BACKGROUND SUMMARY 

The primary centers of population within the ahupua‘a of Keahuolū during the pre-Contact 
period were located at the coast and in the well-watered uplands. Although coastal residences 
were strung along the shoreline, situated near small bays and canoe landings, the main areas of 
coastal settlement seem to have been located at the small crescent bays of Halepa‘o and Pawai 
(also known as Papawai; Clark 2003:287), as well as along the sandy beach immediately south of 
Pawai in the area known as Makā‘eo. The area surrounding SIHP -30210, located inland of these 
coastal settlements, appears to have been used sporadically and primarily during the pre-
Contact period (see McIntosh et al. 2015). 

2.1.1 Post-Contact Period 

In the early years following Western contact, little seems to have changed in the lives of the 
inhabitants of coastal Keahuolū. With time, however, the introduction of foreign diseases for 
which the kama‘āina (native-born residents) possessed no natural resistance, as well as 
population shifts caused by changing economic conditions resulted in a general decrease in the 
coastal population of the ahupua‘a. Despite this population decline, the fishing settlements of 
Pawai and Makā‘eo continued to be occupied by local ‘ohana (families) into the 1940s when the 
village of Makā‘eo and its attendant coconut grove was destroyed to make way for the Kona 
Airport (Clark 1985:110; McIntosh et al. 2015:25–28). 

During the Mahele in the 1840s, the entire ahupua‘a of Keahuolū was awarded to the ali‘i 
wahine (chiefess) Analea (Ane) Keohokālole under Land Commission Award 8452: Apana 12 
(Royal Patient 6851). Only six smaller kuleana claims were awarded to maka‘āinana 
(commoners) within the ahupua‘a of Keahuolū. All of these were located in the upland portion 
of the ahupua‘a, well away from the coast. Two historic-era trails (the Māmalahoa Trail and a 
smaller horse trail) are known to have crossed the Kona Commons property during the post-
Contact period. There is likewise no evidence for permanent occupation on the property during 
the post-Contact period. Development of the Kona Commons for commercial purposes only took 
place after 1992. 

2.2 ARCHAEOLOGICAL BACKGROUND SUMMARY 

The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the twentieth century, when Bishop Museum archaeologist John 
F.G. Stokes began documenting the heiau (shrines) of Hawai‘i Island (Stokes 1991). The earliest 
investigations formed part of larger regional or island-wide surveys, and as a result were not as 
detailed as later studies. These initial surveys were concentrated along the coast, which was the 
main area of settlement during the pre-Contact period. A detailed review of these early 
archaeological studies, as well as those later investigations undertaken within the broader 
ahupua‘a as a whole, is provided in the SAIS report of the Kona Commons property (McIntosh 
et al. 2015:51–69). The following sections provide information on the two most recent 
archaeological studies undertaken within the Kona Commons property, which are the most 
relevant to SIHP -30210, as well as previous studies in the adjacent Urban Phase III project 
area, a portion of which is within the Makalapua Project District. 
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2.3 SUMMARY OF AIS FINDINGS 

2.3.1 PHRI Kona Commons Project Area Archaeological Inventory Survey (AIS)  

In 1992, Paul H. Rosendahl Ph.D., Inc. (PHRI) conducted an AIS of the 100-acre Kona 
Commons property (O’Hare and Rosendahl 1993). They identified 18 historic properties with a 
total of 38 component features. Sites included a segment of the historic Māmalahoa Trail, lava 
excavations, modified outcrops, filled depressions, stone alignments, stone mounds, terraces, 
walls, hearths, walled overhangs, an enclosure, a modified depression, a cairn, a cave shelter, 
and a lava tube burial (O’Hare and Rosendahl 1993:ii). The 1992 survey did not identify SIHP 
50-10-27-30210. The AIS identified substantial evidence of human activity within the project 
area during the pre-Contact period. These activities all appear to have been primarily short-term 
in nature, i.e., visiting or passing through the area rather than residing within it. 

2.3.2 Pacific Legacy Kona Commons Project Area Supplemental Archaeological 
Inventory Survey (SAIS)  

In 2014, Pacific Legacy, Inc. conducted a SAIS of the Kona Commons property (McIntosh et al. 
2015) that included both the original 100 acres surveyed by PHRI in 1992 and an additional 10 
acres extending to the southwest in the area formerly occupied by the Swing Zone driving range. 
The SAIS was undertaken to assist LT in planning for future development of the area. The 
purpose of this survey was to assess the current state of the historic properties initially identified 
during the 1992 survey (O’Hare and Rosendahl 1993) and to determine if there were any 
additional historic properties present on the property. 

The SAIS identified 11 historic properties with 21 component features. Sites consisted primarily 
of small and expediently constructed features or modified natural features, including stone 
mounds, modified depressions, modified overhangs, C-shaped walls and alignments, small 
enclosures, a historic petroglyph, and a historic trail. Of the 11 sites identified, four had been 
previously recorded (SIHP 50-10-27-18502, 50-10-27-18508, 50-10-27-18509, 50-10-27-
18511), while seven sites were newly identified (SIHP 50-10-27-30207, 50-10-27-30208, 50-
10-27-30209, 50-10-27-30210, 50-10-27-30211, 50-10-27-30212, 50-10-27-30287). These 
features appear to have served a range of functions. Among these were temporary habitation, 
storage, travel, visual markers, possibly stone quarrying and/or crop cultivation (in the case of 
the lava excavations), communication (in the case of the historic petroglyph), and burial. 

The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period. Three sites, (SIHP 50-10-27-18502, a 
modified depression; 50-10-27-30211, a petroglyph consisting of two English letters, possibly 
representing personal initials; and 50-10-27-30287, a trail) appeared to date from the post-
Contact or modern periods. The remainder of the sites possessed a more traditional style of 
construction, suggesting that they were pre-Contact in age. 

All sites identified during the 2014 survey were likely associated with relatively short-term 
activities. Among these activities was the modification and use of natural overhangs and lava 
tubes to serve as temporary shelters, storage areas, and burial crypts. Small stone enclosures 
and walled shelters appeared to have been erected to serve as temporary camping areas. Low 
stone mounds were built to serve as markers. Rough excavations were created in the lava 
surface, either to supply stone for the construction of nearby surface features, or to open pits 
that could be filled with mulch and used to grow dryland crops (McIntosh et al. 2015). 
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Figure 4. Relative locations of sites identified during the 1992 PHRI survey (O’Hare and 
Rosendahl 1993:Figure 2).
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Figure 5. Aerial photograph showing sites documented during the 2014 SAIS in the Kona 
Commons survey area (base map: Esri World Imagery 2019).  
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2.3.3 Archaeological Surveys of the Urban Phase III Project Area 

The Urban Phase III project area was the subject of a reconnaissance survey by the 
Archaeological Research Center Hawai‘i (ARCH; Ching 1978), an Archaeological Inventory 
Survey (AIS) undertaken by Paul H. Rosendahl, Ph.D., Inc. (PHRI) in 1989–1990 (Donham 
1990), and an AIS undertaken by Pacific Legacy in 2011 (Reeve et al. 2019). Haun & Associates 
(Haun and Henry 2006) also completed an archaeological survey that included a road corridor 
through a portion of the Urban Phase III project area.  

In 1978, Francis Ching of Archaeological Research Center Hawai‘i, Inc. (ARCH) conducted a 
reconnaissance survey of 987 acres within the ahupua‘a of Keahuolū. This survey covered much 
of the coastal portion of the ahupua‘a, extending from the shoreline up to the Queen 
Ka‘ahumanu Highway. The survey resulted in the recording of a total of 59 archaeological sites 
containing 140 individual component features. Nine of the sites appeared to be located within 
the Urban Phase III survey area. 

In 1990, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an AIS and test excavations of sites 
situated within a 1,100-acre portion of Lili‘uokalani Trust lands within Keahuolū (Donham 
1990). The designated survey area covered lands located both mauka and makai of the Queen 
Ka‘ahumanu Highway. This survey was the most extensive archaeological investigation to be 
undertaken within the ahupua‘a up to that time. Included within the survey was a 212-acre 
parcel located makai of the Ka‘ahumanu Highway that had formed part of Ching’s original 1978 
survey area and included the Urban Phase III project area. The PHRI survey recorded a total of 
239 sites (composed of 1,810+ component features) within its survey area. Of these, 55 sites 
were located within the 212-acre parcel located makai of Ka‘ahumanu Highway, which roughly 
corresponds to the Urban Phase III project area. Among the numerous features documented 
within this portion of the 1,100-acre survey area were excavated areas within the pāhoehoe lava, 
stone mounds, rock walls, cave shelters containing marine shell midden, stone platforms and 
terraces, and petroglyphs. 

In 2006, archaeologists from Haun & Associates conducted an archaeological inventory survey 
of the proposed Kona Kai Ola project, which consisted of two parcels encompassing a total of ca. 
370.5 acres in the ahupua‘a of Kealakehe located immediately north of coastal Keahuolū (Haun 
and Henry 2006). Their survey area also included a road corridor that extended south into 
Keahuolū and crossed through the Urban Phase III project area. They identified eight sites 
within the Urban Phase III road corridor, one of which had been previously recorded during the 
1990 PHRI survey (SIHP 50-10-27-13271), while the remaining seven were assigned new State 
Inventory of Historic Places site numbers (SIHP 50-10-27-25644 to 50-10-27-25650). The sites 
identified within the Keahuolū corridor consisted of stone alignments, stone mounds, and a lava 
blister.  

In 2011, Pacific Legacy, Inc. conducted an AIS for the Urban Phase III project, which included 
the recording of 120 archaeological sites containing 214 component features (Reeve et al. 2019). 
The survey also identified and recorded the locations of 540 lava excavations. Excavations of 
this type were distributed throughout the survey area. While each lava excavation was 
individually recorded, all were grouped together under one State Inventory of Historic Places 
site number: SIHP 50-10-27-29175. These lava excavations bring the total number of sites 
recorded up to 121. 
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Of the 121 sites identified in the Urban Phase III project area during the 2019 AIS, 36 had been 
previously recorded, either during the 1978 ARCH reconnaissance survey (seven sites, four of 
which had been assigned new site numbers by the 1990 survey; Ching 1978), the 1990 PHRI 
inventory survey (27 sites and five lava excavations; Donham 1990), or the 2006 Haun & 
Associates survey (six sites; Haun and Henry 2006). A total of 85 sites were newly identified 
during the 2019 AIS (Reeve et al. 2019). 

Nine of the sites documented in 1978 by the Archaeological Research Center Hawai‘i (Ching 
1978) reconnaissance survey appear to have been located within the limits of the present survey 
area. Only two of these sites were positively re-identified during the 2011 AIS. Five additional 
sites (one of which may be a lava excavation) were tentatively identified. The remaining two 
sites were not re-located and appear to have been destroyed, as they were recorded in the area 
formerly occupied by the Swing Zone driving range.  

During the course of the 2011 survey, an effort was also made to re-locate and re-identify all of 
the structural features recorded during the 1990 PHRI survey and the 2006 Haun & Associates 
survey. The 2011 survey was able to identify 36 of the 55 sites that were previously documented 
during the 1990 PHRI inventory survey. Five of these sites (SIHP 50-10-27-13276, 50-10-27-
13277, 50-10-27-13285, 50-10-27-13296, and 50-10-27-13352) were lava excavations and 
were recorded under SIHP 50-10-27-29175. It also re-located seven sites recorded by Haun & 
Associates (along with two features possessing site tags with temporary site numbers, most 
likely assigned by the 2006 survey, which did not appear on the final site map). Several of the 
sites recorded during the 1990 survey that were not re-identified during the 2011 survey consist 
of what the 1990 survey report refers to as “pahoehoe excavations” and which the 2011 survey 
identified simply as “lava excavations.” Some of the sites recorded during the 1990 survey were 
located toward the southeastern corner of the survey area. These sites were likely destroyed by 
ground-disturbing activities associated with the transformation of the Old Kona Airport into a 
beach park and the construction and landscaping of the Swing Zone driving range. All 14 of the 
sites containing petroglyphs that were documented by Stasack and Stasack (2012) were re-
located during the 2011 survey. An additional four sites containing petroglyphs were also 
documented.  

Within the Makalapua Project District, the complex of modified collapsed sinks (SIHP 50-10-
27-13260) and enclosure (SIHP 50-10-27-13261) were identified during the PHRI AIS and 
were re-identified and recorded in detail during the 2011 AIS. The report of the 2011 AIS was 
reviewed by the Hawai‘i State Historic Preservation Division (SHPD) and its findings and 
recommendations were accepted in 2019. 

2.3.4 Identified Sites within the Makalapua Project District 

Many of the sites identified during previous surveys of the Kona Commons and Urban Phase III 
project areas appear to have been associated with relatively short-term activities. Among these 
activities is the modification and use of natural overhangs and lava tubes to serve as temporary 
shelters, storage areas, water catchment areas, and burial crypts. Small stone enclosures and 
walled shelters were likely erected to serve as temporary habitation areas or small shrines 
(heiau). People traveled across these areas on trails, low stone mounds were built to serve as 
markers, and concentrations of petroglyphs were created to mark wahi pana (storied places) or 
trails that people used to traverse the landscape. Rough excavations were created in the lava 
surface, to supply stone for the construction of nearby surface features, to provide birds with 
nesting areas, or to open pits that could be filled with mulch and used to grow dryland crops.
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Table 1. Summary of Historic Properties Identified within the Makalapua Project District, 
Recorded during AIS and SAIS of Kona Commons and Urban Phase III Project Areas 

SIHP #  
(50-10-27) 

Site/Feature 
Type 

Significance Treatment Study 

-13260 Modified Sink  
(A, B, C) 

c, d Preservation Urban Phase III AIS 
(Donham 1990; Reeve et 

al. 2019) 
-13261 Enclosure d, e Preservation Urban Phase III AIS 

(Donham 1990; Reeve et 
al. 2019) 

-18502 Modified 
Depression 

d No Further Work Kona Commons AIS, SAIS 
(O‘Hare & Rosendahl 

1993; McIntosh et al. 2015) 
-18508 Walled 

Overhang 
d No Further Work Kona Commons AIS, SAIS 

(O‘Hare & Rosendahl 
1993; McIntosh et al. 2015) 

-18509 Stone Mound 
(A and C), 

Filled 
Depression 
(B), Lava 

Excavation (D) 

d No Further Work/ 
Data Recovery 

Kona Commons AIS, SAIS 
(O‘Hare & Rosendahl 

1993; McIntosh et al. 2015) 

-18511 Modified 
Overhang (A), 

Lava 
Excavation (B, 
D, E), Modified 
Lava Tube (C) 

d, e Preservation/         
No Further Work/ 
Burial Treatment 

Kona Commons AIS, SAIS 
(O‘Hare & Rosendahl 

1993; McIntosh et al. 2015) 

-29111 C-Shaped Wall d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

-29112 C-Shaped Wall d No Further Work Urban Phase III AIS  
(Reeve et al. 2019) 

-29143 Modified 
Overhang (E, 

F) 

d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

-30207 Lava 
Excavation 

d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

-30208 Stone Mound d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

-30209 Enclosure d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

-30210 Modified 
Overhang (A), 

Lava 
Excavation 

(B), C-Shaped 
Wall (C), 

Enclosure (D) 

d No Further Work 
Data Recovery (Fe. 

B) 

Kona Commons SAIS 
(McIntosh et al. 2015) 

-30211 Petroglyph d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

-30212 C-Shaped Wall d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

-30287 Trail, 
petroglyph 

d, e Preservation Kona Commons SAIS 
(McIntosh et al. 2015) 
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Figure 6. Sites identified within the LT project areas, with SIHP numbers for sites identified within the Makalapua Project 
District labeled. 
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3.0 HISTORIC PROPERTY 

3.1 SITE DESCRIPTION, SIHP 50-10-27-30210 

The following section provides a summary description of SIHP 50-10-27-30210 (Figure 7). 
Refer to McIntosh et al. (2015:137–141) for a full site description. 

SIHP 50-10-27-30210 is a complex consisting of four individual features: a modified overhang 
(Feature A), a lava excavation (Feature B), a C-shaped wall (Feature C), and an enclosure 
(Feature D). The site is located at the central southwestern portion of the 2014 Kona Commons 
project area, approximately 60 meters west of Makala Boulevard and just east of the former 
Swing Zone driving range. 

Feature A 

SIHP 50-10-27-30210, Feature A is a small, modified overhang in the northern portion of the 
complex. The overhang is formed by a partially collapsed lava blister and is oriented roughly 
east to west, with the opening facing north (Figure 8). Angular basalt boulders and cobbles have 
been stacked to the southwest of the overhang, narrowing the opening. The interior is covered in 
loose rubble with no soil. The modified overhang measures roughly 1.5 m in length, 2 m deep, 
and has a maximum height of approximately 0.6 m. The overhang appears too small to have 
served as a temporary shelter and may have been used as a storage area during the pre-Contact 
period. It is in fair condition. 

Feature B 

SIHP 50-10-27-30210, Feature B, which is the subject of the present data recovery plan, is a 
lava excavation located at the central portion of the SIHP 50-10-27-30210 site complex, 
approximately 10.9 m south (169°) from the Feature A modified overhang. The Feature B lava 
excavation is situated near the top of a low knoll of pāhoehoe lava. It is irregular in shape and 
measures approximately 1.3 m in length (NE–SW) by 0.75 m in width (NW–SE), and has a 
maximum depth of 0.37 m (Figure 9). Located within the interior of the excavation is a single 
basalt boulder measuring 0.6 by 0.35 m. Several other basalt boulders that appear to have 
originally been removed from the lava excavation are loosely piled less than 1 m north of the 
feature. A small amount of soil and organic debris from fountain grass was noted on the floor of 
the lava excavation. No cultural material was observed within or surrounding the feature. It 
seems likely that the Feature B lava excavation was created during the traditional period, either 
as a quarry for building stone or as a small planting area (the large stone having fallen or been 
placed in its interior after abandonment). The feature’s function is uncertain. 

Feature C 

SIHP 50-10-27-30210, Feature C is a C-shaped wall located in the southern portion of the 
complex, ca. 2 m south (174°) of the Feature B lava excavation. It is constructed on a relatively 
level surface of pāhoehoe lava. The wall consists of a single course of basalt cobbles, but it 
appears to have originally consisted of two or more courses in height in some sections (Figure 
10). The C-shaped wall is open to the northeast and measures 2.2 m long (east to west) by 1.2 m 
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deep (north to south), with a maximum height of 0.12 m. No cultural material was observed at 
this feature. This low windbreak wall was most likely utilized as a temporary shelter during the 
pre-Contact period. It is in poor condition.  

Feature D 

SIHP 50-10-27-30210, Feature D is a small enclosure located at the southern end of the 
complex. It is roughly 1 m southwest (134°) of Feature C. Feature D appears to have originally 
been roughly circular in shape, but a number of stones from its eastern wall are presently 
scattered throughout the interior (Figure 11). The enclosure wall is made of small to medium 
subangular basalt boulders, cobbles, and pāhoehoe slabs. These stones may have been loosely 
stacked or piled, but now are mostly tumbled. The number and size of the stones along the 
eastern section of the wall suggests that this portion was originally slightly higher than the 
others and may have been positioned to block the force of the prevailing wind. Several of the 
pāhoehoe slabs in this area may have been set upright and supported by smaller stones. The 
northwestern edge of the enclosure wall incorporates a raised section of pāhoehoe lava bedrock 
(approximately 0.17 m in height). The Feature D enclosure measures 3.2 m in length (east to 
west) by 2.9 m in width (north to south), with a maximum height of 0.2 m. No cultural material 
was observed within or surrounding this feature. The structure likely served as a temporary 
windbreak shelter built and used during the pre-Contact period. It is in relatively poor 
condition.  
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Figure 7. Plan-view map of SIHP 50-10-27-30210. 
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Figure 8. SIHP 50-10-27-30210, Feature A modified overhang (view to south). 

 

Figure 9. SIHP 50-10-27-30210, Feature B lava excavation (view to northeast). 
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Figure 10. SIHP 50-10-27-30210, Feature C, C-shaped wall (view to southwest). 

 

Figure 11. SIHP 50-10-27-30210, Feature D, enclosure (view to southwest).  
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The SIHP 50-10-27-30210 complex appears to represent a short-term campsite consisting of 
two temporary windbreak shelters (Features C and D), a small possible storage area (Feature A), 
and an excavation in the pāhoehoe lava (Feature B) that may have served either as a quarry for 
stones used in the construction of the nearby shelters or as a soil-filled planting area for a 
dryland crop such as ‘uala (sweet potato, Ipomoea batatas).  

Low stone-walled enclosures and C-shaped walls are common features in other areas of coastal 
Keahuolū (Reeve et al. 2009:48, Reeve et al. 2016:176–183). These structures are almost always 
constructed on patches of relatively smooth and level pāhoehoe lava and are generally relatively 
small in area. As with SIHP -30210, Features C and D, these structures do not possess an 
associated stone-lined hearth or other evidence of cooking, nor do they contain any midden 
remains or other surface cultural materials. This lack of associated features and cultural remains 
seems to confirm their temporary nature. 

It seems probable that these low walled features were constructed as temporary windbreak 
shelters by individuals traveling across or working in the area. Their small size and rough 
construction indicate that they were structures of convenience, built relatively quickly and 
occupied on a short-term basis. These features, unless they were somehow roofed over with 
palm fronds, a mat, or some other material, would only have provided protection from the wind 
and not from the sun. The level stretches of pāhoehoe lava on which they were constructed 
would have served to reflect the sun and increase the heat. For this reason, they do not appear to 
be inviting spots to rest during the day. At night, however, with the residual heat radiating up 
from the lava and a pāhoehoe slab wall to block the wind, they might (with the addition of a 
flooring of cut pili grass) provide comfortable sleeping areas. The size of most enclosures 
suggests that they were built to shelter a single individual. They are too small to have served as 
much more than simple sleeping areas. 

3.2 ASSESSMENT OF SITE SIGNIFICANCE 

 
The 2014 SAIS report assessed each of the sites documented during the survey as to their 
significance under criteria defined in Hawai‘i Administrative Rules (HAR) §13-284-6. This 
system is patterned after the Secretary of Interior’s standards as outlined in 36 Code of Federal 
Regulations §60.4 and is meant to provide a framework for the evaluation of historic property 
significance. All of SIHP 50-10-27-30210 was found to be significant under Criterion d as 
having “yielded, or may be likely to yield, information important in prehistory or history” 
(McIntosh et al. 2015:174–175).  

3.3 RECOMMENDATIONS 

Of the eleven sites documented during the 2014 SAIS, eight were recommended for no further 
work. The SIHP 50-10-27-18511, Feature C burial lava tube was recommended for preservation 
due to the presence of iwi kūpuna, or human remains (McIntosh et al. 2015). A detailed Burial 
Treatment Plan (BTP) outlining how the iwi kūpuna will be protected has been reviewed by the 
Hawai‘i Island Burial Council and has been reviewed and accepted by the State Historic 
Preservation Division (Reeve and Cleghorn 2019; Log No. 2019.01526; Doc. No. 1911CJO01; 
see Appendix B). The SIHP 50-10-27-30287 trail was recommended for preservation and 
interpretation. It was proposed that one of the more visibly distinct segments of the trail be 
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preserved with interpretive signage and is part of a forthcoming Preservation Plan for the 
Makalapua Project District. 

As SIHP 50-10-27-30210, Feature B was the only lava excavation within the 2014 survey area 
found to contain traces of remnant soil, SHPD requested that the soil be excavated and analyzed 
for the presence of microbotanical remains. This will help to determine whether the feature 
served as a quarry or a planting area. The 2014 SAIS report noted that, while the information 
obtained during the survey adequately documented Site 50-10-27-30210, Feature B, it was 
recommended data recovery excavations be undertaken and soil samples collected.  

Data Recovery is being recommended for Site T-005, Feature B, the only lava excavation 
identified during the present survey as containing soil. Previous archaeological 
researchers have suggested a number of possible functions for lava excavations. This type 
of feature may have been created during quarrying activities to obtain building material 
for nearby sites, they may be the result of “prospecting” for lava tubes that could be used 
for shelters or storage areas, or they may have been created to open up shallow 
depressions in the lava that could then be filled with mulch and utilized as planting areas. 
While the information obtained during the present survey can be said to adequately 
document the Site 50-10-27-30210, Feature B lava excavation, it is recommended that as 
part of data recovery activities the lava excavation be excavated, and soil samples 
collected. The resulting soil samples should be submitted for pollen, phytolith and starch 
analyses. Such analyses may indicate the presence or absence of pollen or starch grains 
from cultigens such as ‘uala (Ipomoea batatas, sweet potato). Microbotanical remains 
identified as belonging to Ipomoea batatas have been recovered from shallow lava 
excavations located further north along the Kona coast in the mauka portion of the 
ahupua‘a of Ka‘ūpūlehu (Cleghorn and McIntosh 2013:14). These finding[s] would 
appear [to] support the proposition that at least some lava excavations were used in the 
pre-Contact period for crop cultivation. If similar analyses are conducted on soil samples 
collected from Site 50-10-27-30210, Feature B, similar, or at least comparative results, 
may be forthcoming.  

The results of pollen and phytolith analyses from samples collected during data recovery 
at Site 50-10-27-30210, Feature B could help to shed light on the question of whether 
some of the lava excavations within the present project area did indeed serve as planting 
areas. It is also recommended that comparative baseline samples be taken from shallow 
soil deposits located outside of the lava excavation in areas not well suited for direct 
cultivation. If ‘uala (sweet potato) pollen or starch grains are also found in these baseline 
samples, this may indicate that such micro-botanical remains do not necessarily derive 
from plants grown in situ, but could have originated elsewhere and been deposited by 
natural agencies such as the wind or water. A detailed Data Recovery Plan (mitigation 
plan) will need to be submitted to the State Historic Preservation Division for review and 
approval prior to the initiation of any data recovery investigations. (McIntosh et al. 
2015:179) 
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4.0 RESEARCH OBJECTIVES 

The primary objectives of the data recovery excavation at SIHP 50-10-27-30210, Feature B were 
to further investigate the function(s) of, and activities carried out at lava excavations, and to 
assess the role lava excavations played within temporary habitation complexes in the Kona 
region.   

4.1 LAVA EXCAVATIONS 

Shallow excavations into the surface of the lava are among the most ubiquitous and enigmatic 
archaeological features encountered in coastal Keahuolū and elsewhere in the lava plains of 
Hawai‘i Island. Such features are often associated with loose piles or scatters of lava boulders 
that appear to represent the material removed during the excavation. O’Hare and Rosendahl 
(1993) referred to these features as “pahoehoe excavations.” Surveys conducted in other areas of 
Keahuolū (e.g., Reeve et al. 2009:45), as well as in other parts of North Kona (such as 
Makalawena, see Reeve et al. 2014:68), have encountered these excavations on both pāhoehoe 
and ‘a‘ā lava flows (though less commonly on ‘a‘ā). For this reason, it seems appropriate to refer 
to them simply as lava excavations. 

Lava excavations were found scattered throughout the Kona Commons project area as well as 
elsewhere along the Kona coast, often in spatial association with temporary habitation features. 
While more often encountered in the vicinity of other features, some excavations are relatively 
isolated with no surviving surface structures located anywhere nearby. The typical lava 
excavation consists of a patch of pāhoehoe (or, in more limited instances, ‘a‘ā) lava that has been 
battered until the surface layer fractures. The broken pieces, which often take the form of 
angular or tabular blocks, can then be extracted, leaving a shallow, flat-bottomed depression. On 
occasion, small lava blisters have been broken open to create a shallow depression in the lava. 
Excavations also occurred along the base of lava ridges where the breaking up of the lava 
revealed shallow overhangs. The resulting loose rubble has often been removed from the 
excavation and either piled around its edges or apparently taken away for use elsewhere. In 
some cases, at least some of this rubble has fallen or been placed back into the excavation, 
partially covering the floor. In areas closer to the coast, it is not unusual to encounter one or 
more waterworn basalt boulders within or near a lava excavation. Such stones usually exhibit 
signs of battering at one or both ends. It seems likely that these boulders were utilized as large 
hammerstones to break up the lava so that blocks of it could be removed. 

Various explanations have been put forward to explain the creation of these excavations, which 
occur throughout the lava lands of the Kona and Kohala districts and inland as far as Pōhakuloa 
in the saddle between Mauna Kea and Mauna Loa (Nakamura et al. 1998:112). Their relative 
abundance suggests that they served some definitive purpose(s). Donham (1990) proposed that 
some  lava excavations in Keahuolū may have been utilized as quarries for the acquisition of 
building material, while others may have been created to act as shallow depressions which could 
be filled with mulch and used as small planting areas for the cultivation of crops (Donham 
1990:19). The use of lava excavations as quarries was initially proposed by Moore and Bevacqua 
(1972), who recorded some 230 pits in the ahupua‘a of Waikoloa. They suggested that the upper 
layers of the excavated pāhoehoe were used to fashion lava abraders, while the lower layers were 
used for building material (Moore and Bevacqua 1972:18–20). 
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It has also been suggested that lava excavations, particularly those located in the uplands at 
places such as Pōhakuloa, were created to serve as nesting areas for ground-nesting seabirds, 
such as shearwaters or the ‘ua‘u (dark rumped petrel, Pterodroma sandwichensis), whose eggs or 
juveniles could then be harvested for food (e.g., Nakamura et al. 1998:116). The theory that lava 
excavations were created and used as artificially enhanced nesting areas proposed the intentional 
localization of a usually dispersed resource, representing the first steps in what might be 
considered the semi-domestication of wild birds. Some possible support for this theory was found 
at the ahupua‘a of Manini‘owali and Kuki‘o 2 in North Kona, where over 1,200 excavated 
pāhoehoe pits were recorded (Dye 2002:95–96). Nineteen of these pits were found to contain 
gravel-sized pieces of pumice, Dye (2002) interpreted as having been digested and excreted by 
seabirds. 

In some cases, it would appear that the purpose of the excavation was to find and open a natural 
overhang at the base of a lava ridge. Most of these overhangs are too small to have served as 
temporary shelters. In the uplands, these overhangs could have served as nesting sites for the 
‘ua‘u, though this is less likely along the coast. Seabirds are also somewhat particular about the 
size and shape of the lava overhangs they choose as nesting sites. Such nesting areas are low-
roofed and narrow, extending back far enough (a meter or more) that the bird feels safe. Most of 
the coastal lava excavations that open overhangs are much larger and shallower, which would 
make them unsuitable as nesting areas. 

An alternate proposal, that lava excavations were created for use as planting pits, was put 
forward by William Barrera as early as 1971 (Barrera 1971:60). This theory has been proffered 
by a number of researchers (e.g., Carter 1986, Hammatt et al. 1987, and O’Hare and Goodfellow 
1994), though most have suggested multiple uses for these features. Dye has argued that 
traditional cultivation in excavated pits was only undertaken in areas of ‘a‘ā lava, and that the 
marginal environments in which they are found and their sporadic distribution would argue 
against their agricultural use. According to Dye, the meager amount of crops that could be 
produced would not have warranted the apparent intensive effort involved in creating the pits 
themselves (Dye 2002:96). 

If lava excavations were used for the cultivation of ‘uala and other dryland crops, the pits would 
need to have been filled with soil or vegetative mulch. Most coastal lava excavations possess little 
if any internal sediment. This general lack of interior soil could be taken as an indicator that 
these features were not utilized for the cultivation of crops, though it is also possible that the 
original sediment has been blown or washed away. Recent analysis of soil samples taken from 
lava excavations located in the ahupua‘a of Ka‘ūpūlehu, North Kona, revealed the presence not 
only of Poaceae Heteropogon-type pollen, which might indicate the expected presence of pili 
grass (Heteropogon contortus), but also of Ipomoea batatas-type pollen, suggesting that the 
excavation may have been used for the cultivation of ‘uala (Cleghorn and McIntosh 2013:14). 

This evidence for the use of lava excavations as planting pits may be supported by ethnohistoric 
accounts. There exist references in the ethnographic literature that describe the use of mulch in 
the growing of crops on “bare lava.” One such reference appears the writings of botanist William 
Hillebrand, who was a resident of the Hawaiian Islands from 1850 to 1870. In his book Flora of 
the Hawaiian Islands, Hillebrand remarked that, “The natives of Puna, Hawaii raise good crops 
of sweet-potatoes in the hollows and cracks of bare lava by simply covering the budding sprigs 
with decayed leaves and herbs” (Hillebrand 1981 as cited in Ladefoged et al. 1987). 
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Missionary Chester Lyman describes such plantings which he encountered while visiting the 
Kamoamoa area of the Puna District. 

We passed a potato patch in the broken lava which exceeded anything I had seen. Not a 
particle of soil was anywhere to be seen, and the holes dug among the stones to receive 
the potatoes were some of them 6 feet in depth – thus securing a degree of moisture and 
shelter from the sun – though no more soil than on the surface. (Emory et al. 1959:24) 

In describing the dryland cultivation of kalo (taro, Colocasia esculenta) and ‘uala on the island 
of Hawai‘i, the Hawaiian-language newspaper Ka Nupepa Kuokoa, in an article published on 
March 24, 1922, makes reference to mulch being placed within “hollows made on the 
pāhoehoe.”  

Another way of doing this [planting dryland kalo (taro) or ‘uala (sweet potato)] was to rot 
weeds where the soil was good and then carry them to fill the hollows made on the 
pāhoehoe and then plant whatever plants he chose. O my reader, the proofs of these are 
on Hawai‘i. There are the pāhoehoe lava beds walled in by the ancestors, in which sweet 
potatoes and sugar cane were planted and they are still growing today. (Ka Nupepa 
Kuokoa as cited in Handy et al. 1972:131–132) 

This reference would appear to suggest that lava excavations, similar to those encountered in the 
Makalapua Project District project area, may have been mulched and planted with either kalo or 
‘uala during both the pre-Contact and early post-Contact periods. 

Microfossil analyses of soil samples recovered from lava excavations could provide further 
insight into whether some lava excavations were created to serve as planting pits. The only lava 
excavation identified within the Kona Commons project area during the SAIS that was found to 
contain a small amount of soil was SIHP 50-10-27-30210, Feature B. It was for this reason that 
McIntosh et al. (2015) recommended that SIHP -30210, Feature B be excavated, and soil 
samples be collected from the sediment within it. These samples would then be sent out for 
microfossil (pollen, phytolith, and starch) analysis to determine the presence or absence of any 
traditional cultigens. If microfossil remains from any dryland crops such as kalo or ‘uala are 
identified within the recovered soil samples, then the SIHP 50-10-27-30210, Feature B lava 
excavation was likely used during the pre-Contact and/or early post-Contact periods as a 
planting area. 

The purpose of data recovery investigations at SIHP 50-10-27-30210, Feature B is to examine 
whether ‘uala or other dryland crops may have been planted in a lava excavation filled with 
mulch to serve as a potential food source for individuals camping out at the site.  

4.2 DATA NEEDED TO ADDRESS RESEARCH OBJECTIVES 

To address the research objectives presented above, data recovery excavation at SIHP 50-10-27-
30210, Feature B needed to acquire samples of sediment from within the floor of the lava 
excavation.  
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5.0 METHODS 

Archaeological data recovery was conducted on May 10 and 11, 2023 by Pacific Legacy 
archaeologists Caleb C. Fechner, B.A. and James McIntosh, B.A., under the overall guidance of 
principal investigator Mara Mulrooney, Ph.D. 

Data recovery for the SIHP 50-10-27-30210, Feature B lava excavation involved mapping, 
controlled excavation, soil sampling, and subsequent laboratory analyses.  

5.1 FIELD METHODS 

Prior to the start of data recovery excavations, the feature was cleared of fountain grass. A scaled 
hand-drawn tape and compass plan map of the feature was produced. The feature location was 
recorded using GPS. Geospatial data was recorded in the field using a handheld Trimble R1 
GNSS receiver to submeter precision, differentially corrected in real time and subsequently 
uploaded to ArcGIS Online. GNSS positions were collected in the field as Esri shapefiles with a 
WGS 1984 Web Mercator (auxiliary sphere) projection. Terrestrial LiDAR was also used to 
record the feature (collected via the 3D Scanner App on an iPhone 14 Pro Plus).  

5.1.1 Excavation 

Below-surface depths were measured with reference to a datum point established on the eastern 
end of the lava excavation at the highest point of the ground surface. The lava excavation was 
bisected, with the northeastern section excavated first, followed by the southwestern section. 
Excavation was conducted by hand using a trowel, brush, and dustpan. All soil from the 
northeastern section was screened through a 1/8” mesh sieve directly into a 5-gallon bucket to 
examine it for the presence of any cultural material or midden.   

A single soil sample (MS1) was collected from Layer I in the southwestern half of the unit for  
microfossil analysis.  

No archaeological materials were recovered from the excavation. Following the completion of 
data recovery excavation, the sieved soil was placed back into the lava excavation.  

5.2 LABORATORY ANALYSES 

The single soil sample (MS1) that was collected during data recovery was transported to Pacific 
Legacy’s O‘ahu laboratory. MS1 was subsampled in the laboratory and submitted to Dr. Mark 
Horrocks (Microfossil Research Limited, Auckland, New Zealand) for microfossil (pollen, 
phytolith, starch) analyses.   
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6.0 DATA RECOVERY RESULTS 

The archaeological data recovery excavation conducted at SIHP 50-10-27-30210, Feature B 
identified a thin layer of soil mixed with organic detritus, which was 1-2 cm across most of the 
unit, and had a maximum thickness of 7 cm in the western corner of the feature (Figure 12-
Figure 19; Table 2). The size and large quantity of organic material within the soil made it 
difficult to pass through the screen. Every effort was made to screen the soil, though when this 
proved impossible, a visual check of the material was made before clearance into the screened 
material bucket.  

A single soil layer was recorded during the data recovery excavation (Table 2). The layer 
contained abundant root matter from fountain grass.  No artifacts or other biocultural materials, 
such as charcoal, marine shell, or fauna, were identified during excavation. Four golf balls, likely 
from the former “Swing Zone” commercial entertainment facility nearby, were recovered during 
excavations. Due to the thin nature of the soil deposit, no soil profile was recorded. A bulk soil 
sample was collected from the southwestern half of the excavation and subsampled for 
microfossil analysis. 

Table 2. Soil Recorded at Excavation Unit 1, SIHP 50-10-27-30210, Feature B. 

Layer  Depth (cm 
below datum) 

Description 

I 45-52 Very dark brown (10YR 2/2) clay loam, structureless, very fine grain very 
friable, slightly sticky, slightly plastic. Contains abundant fine roots and root 
matter, weathered basalt fragments. No cultural material observed. 

 

Figure 12. SIHP 50-10-27-30210, Feature B, prior to excavation and vegetation clearing 
(view to northeast). 
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Figure 13. Plan-view map of SIHP 50-10-27-30210, Feature B. 
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Figure 14. Photo showing tape-and-compass mapping of SIHP 50-10-27-30210, Feature B 
(view to northwest). 

 

Figure 15. SIHP 50-10-27-30210, Feature B prior to start of excavation (view to southeast). 
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Figure 16. View of SIHP 50-10-27-30210, Feature B after removal of boulder and prior to 
excavation of soil (view to southeast). 

 

Figure 17. View of SIHP 50-10-27-30210, Feature B, after excavation of northeastern 
portion of the feature (view to southeast). 
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Figure 18. View of SIHP 50-10-27-30210, Feature B after soil removal (view to southeast).  

 

Figure 19. Overview photo of completed data recovery excavations of SIHP 50-10-27-
30210, Feature B (view to southwest). 
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7.0 RESULTS OF LABORATORY ANALYSIS 

 

A single soil sample (MS-01) was collected from the southwestern half of the excavation unit at 
SIHP 50-10-27-30210, Feature B and submitted to Dr. Mark Horrocks at Microfossil Research, 
Ltd. for identification and interpretation of microfossils and other plant material (Figure 20, 
Figure 21, and see Appendix C). This analysis of starch, pollen, and phytoliths is intended to 
identify the presence and type of botanical remains in the soil recovered from SIHP 50-10-27-
30210, Feature B, a lava excavation with an undetermined function. In particular, the presence 
of previously cultivated taxa within MS-01 would support the hypothesis that SIHP 50-10-27-
30210, Feature B served an agricultural function.  

Microfossil analysis identified the presence of Polynesian-introduced cultivars (coconut, Cocos 
nucifera; taro, Colocasia esculenta; and banana, Musa sp.) as well as eggs from a parasite most 
commonly found in the small intestine of dogs (Toxocara canis).  

Pollen and spore analysis identified the presence of microscopic fragments of plant charcoal, 
which were of insufficient quantity to submit for AMS radiocarbon dating but are indicative of  
vegetation burning activities within the area. The pollen assemblage was dominated by fern 
spores, though also present in the assemblage was coconut (Cocos nucifera) and the European-
introduced ironwood (Casuarina equisetifolia). Similarly, the phytolith assemblage consisted 
largely of grasses and fern frond tissue. A banana leaf phytolith (Musa sp.) was also found 
within the phytolith assemblage, further supporting pre-Contact agricultural activities in the 
area. Only one type of starch was identified, which was consistent with kalo (taro, Colocasia 
esculenta) corm starch grains. 

Interpretive challenges arise due to the mixed nature of the deposit. For example, the 
identification of a dog intestinal parasite within an archaeological site in Hawai‘i is an 
unexpected and potentially novel find. If the context were determined to be pre-Contact in age, 
it would represent the first instance of ancient dog parasite eggs in Polynesia outside of New 
Zealand (Horrocks pers. comm.). Unfortunately, due to the mixed nature of the single-layer 
deposit, the absence of macroscopic charcoal or other materials suitable for dating, and the 
presence of recent materials (e.g., microfossil remains from European-introduced plants, golf 
balls) does not allow for a confident pre-Contact association for the parasite eggs. As domestic 
dogs are still present on Hawai‘i Island, these eggs may have been deposited more recently. 
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Figure 20. Pollen percentage diagram courtesy of Dr. Mark Horrocks, Microfossil 
Research, Ltd. (See Appendix C). 

 

 

Figure 21. Phytolith percentage diagram courtesy of Dr. Mark Horrocks, Microfossil 
Research, Ltd. (See Appendix C). 
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8.0 RESEARCH CONCLUSIONS 

Pacific Legacy, Inc., conducted an archaeological data recovery excavation at SIHP 50-10-27-
30210, Feature B, a lava excavation located in the Makalapua Project District project area, 
owned by Lili‘uokalani Trust, in Keahuolū Ahupua‘a, North Kona District, Island of Hawai‘i 
[TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009 and 010; (3) 7-4-025:001, 002, 003, 005, 015, 
and 021]. The purpose of the data recovery excavation was to investigate the nature and 
function of the lava excavation and to determine what role(s) lava excavations served for 
temporary habitation complexes in the Kona region.  

Data recovery excavation at SIHP -30210, Feature B was undertaken on May 10 and 11, 2023. 
The excavation identified a single, thin layer of soil mixed with organic detritus and recent 
materials.  No archaeological materials were identified during the excavation.  

A single soil sample (MS-01) was collected from the southwestern half of the unit and submitted 
to Dr. Mark Horrocks (Microfossil Research, Ltd.) for microfossil (starch, pollen, and 
phytoliths) analysis. Microfossil analysis identified the presence of Polynesian-introduced 
cultivars (coconut, taro, and banana) as well as eggs from a parasite most commonly found in 
the small intestine of dogs (Toxocara canis). The mixed nature of the deposit and absence of 
dateable material poses some interpretive challenges. For example, it is not possible to 
confidently ascribe the presence of T. canis eggs to pre-Contact activities. Although the 
identified microfossil remains show similar mixing of Polynesian- and European-introduced 
taxa within the same deposit, it is more likely that the identified Polynesian cultivars are 
associated with pre-Contact agricultural activities, given the limited evidence for occupation and 
use of this landscape during the post-Contact era. Though caution must be taken in directly 
associating the identified cultigens with SIHP -30210, Feature B, their presence is a strong 
indication of past agricultural activities within the vicinity of the feature. It therefore appears 
likely that agricultural use was a – if not the primary – function of SIHP -30210, Feature B, and 
that these cultivation activities may have occurred intermittently throughout the pre-Contact 
period.  

These results demonstrate the interpretive utility of microfossil analyses for testing potential 
agricultural features within the Kona region. Additional microfossil analyses in lava excavations 
where secure stratigraphic contexts are available would continue to refine our understanding of 
pre-Contact Hawaiian environments and agricultural activities. 
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GLOSSARY OF HAWAIIAN TERMS 
 
 
ahupua‘a traditional land division usually extending from the mountains to the sea and 

encompassing a range of environmental zones that were known and used by the 
land’s early Hawaiian residents 

 
ali‘i kāne chief 
 
ali‘i wahine chiefess 
 
ho‘okupu an offering, literally “to cause to grow” 
 
 ‘ili  a traditional land division, usually a subdivision of the ahupua‘a 
 
iwi  bone, human bones 
 
iwi kupuna ancestral remains 
 
kahu   caretaker, steward  
 
kama‘āina native-born, one born in a place, literally a child of the land 
 
kīhāpai  small garden or field  
 
kuleana right, responsibility, property, the term is often used to refer to lands awarded to 

native claimants during the Mahele ‘Āina, the land division of 1848 
 
makai  toward the sea 
 
maka‘āinana  commoners 
 
mana‘o  thought, idea or opinion 

 
mauka  towards the mountains (inland) 

 
‘ohana  family, extended family 

 
pāhoehoe smooth and often undulating lava differing from the more broken ‘a‘ā lava  

 
pono  proper, correct 
 
wahi kapu forbidden or restricted place, often used to refer to a culturally sensitive area
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1.0 INTRODUCTION 

 
At the request of the Lili‘uokalani Trust, Pacific Legacy, Inc. has prepared the following Burial 
Treatment Plan (BTP) to address the protection and long-term preservation of a single identified 
human burial present within the 100-acre Kona Commons portion of Trust lands located within 
the ahupua‘a (land division) of Keahuolū in the district of North Kona on the island of Hawai‘i.  
This property was the subject of an Archaeological Inventory Survey (AIS) undertaken by Paul 
H. Rosendahl, Ph.D., Inc. (PHRI) in 1992 (O’Hare and Rosendahl 1993) and a Supplemental 
Archaeological Inventory Survey (SAIS) undertaken by Pacific Legacy in 2014 (McIntosh et al. 
2014).  It was during the course of the 1992 PHRI survey that the burial for which this Burial 
Treatment Plan has been prepared was discovered.  At that time, the burial, which is situated 
within a lava tube, was recorded and assigned State Inventory of Historic Places site number 50-
10-27-18511, Feature C.  The Site 18511, Feature C burial was relocated and further documented 
during the 2014 Pacific Legacy survey. 
 
The landowner information for the location of the Site 50-10-27-18511, Feature C burial is below: 
 
Lili‘uokalani Trust 
1100 Alakea Street, Suite 1100 
Honolulu, HI 96813 
 
The Trust recognizes the importance of the Site 50-10-27-18511, Feature C lava tube burial and 
the iwi kūpuna (ancestral remains) that it contains.  It is their intention to preserve this burial in 
place and to ensure that it is not disturbed during the development of the surrounding area or 
its future use.  The objective of this Burial Treatment Plan (BTP) is to satisfy the cultural 
resource requirements of the Department of Land and Natural Resources as promulgated in 
Hawai‘i Administrative Rules §13-300-33 (Request for Council Determination to Preserve or 
Relocate Native Hawaiian Burial Sites). 
 
 
1.1 BURIAL LOCATION 
 
The Site 50-10-27-18511, Feature C burial is located within the Lili‘uokalani Trust’s 100-acre 
Kona Commons property at the northern edge of Kailua town.  This property is situated in the 
coastal portion of the ahupua‘a of Keahuolū in the district of North Kona on the island of 
Hawai‘i (Figure 1).  The burial site is located within Hawai‘i County tax map parcel (3) 7-4-
025:015 (Figure 2).  Site 50-10-27-18511, Feature C is the only identified Native Hawaiian burial 
within the Kona Commons property. 
 
The Kona Commons property is bounded to the northeast by the Queen Ka‘ahumanu Highway, 
to the northwest by the 213-acre Urban Phase III parcel, which contains the Lili‘uokalani 
Children’s Center complex, to the southeast by commercially developed land that forms part of 
the Kona industrial area, and to the southwest by playing fields that form part of the Old Kona 
Airport State Recreation Area (Figure 3).
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Figure 1. Location of the Lili‘uokalani Trust Kona Commons parcel (base map U.S.G.S. 
Kailua and Keahole Point quadrangles 1993, North American Datum 1983).



 Burial Site C
om

ponent of a Preservation Plan 
K

ona C
om

m
ons, K

eahuolū 
N

orth K
ona, H

aw
ai‘i 

N
ovem

ber 2019 
3 

 
Figure 2. C

ounty of H
aw

ai‘i Tax M
ap K

ey [TM
K

] (3) 7-4-25 show
ing the archaeological buffer established around the Site 50-10-

27-18511 burial (C
ounty of H

aw
ai‘i Planning D

epartm
ent 2004 m

ap).

 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 4 

 
Figure 3. Aerial photograph showing the relative location of Site 50-10-27-18511 (background 
aerial from Google Earth, accessed 2014).
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Portions of the Kona Commons property have been developed for commercial use.  Most of this 
development has been concentrated in the mauka (inland) half of the property.  These mauka 
lands are now occupied by a mix of commercial properties and parking areas (Figure 3).  At 
present, the more makai (seaward) half of the Kona Commons property remains relatively 
undeveloped, though portions of this undeveloped land have been disturbed by bulldozing, 
and by landscaping associated with the construction of the former Swing Zone driving range. 
 
The Site 50-10-27-18511, Feature C lava tube burial is located on an undeveloped section of land 
just makai (seaward) of the Target store and its associated parking area (Figure 4).  This 
undisturbed lot consists of undulating pāhoehoe lava vegetated in a thin covering of fountain 
grass (Pennisetum setaceum). 
 
 
1.2 STATUTORY REQUIREMENTS 
 
Hawai‘i Administrative Rules, Title 13, Subtitle 13, Chapter 300 (HAR §13-300) outlines the 
“Rules of Practice and Procedure Relating to Burial Sites and Human Remains” within the State 
of Hawai‘i.  Under these administrative rules, the Hawai‘i Island Burial Council has jurisdiction 
over all requests to preserve or relocate previously identified Native Hawaiian burial sites 
(HAR §13-300-33: Request for Council Determination to Preserve or Relocate Native Hawaiian 
Burial Sites). 
 
HAR §13-300-33(b) requires that the applicant “submit a request to preserve in place or relocate 
a Native Hawaiian burial site to the department [the State Historic Preservation Division] in the 
form of a burial treatment plan.”  As mentioned above, it is the intent of the Lili‘uokalani Trust 
to preserve in place the human remains located at Site 50-10-27-18511, Feature C.  The following 
Burial Treatment Plan details the proposed treatment of this burial site.  It complies with all 
necessary requirements as set forth in HAR §13-300-33.  This plan is being submitted to the 
State Historic Preservation Division (SHPD) and the Hawai‘i Island Burial Council (HIBC) for 
review and determination. 
 
 
1.3 REPORT ORGANIZATION 
 
The following Burial Treatment Plan has been organized into eight sections to address the 
various issues associated with the protection and long-term preservation of the Site 50-10-27-
18511, Feature C burial site. 
  

Section 1: Provides an introduction to the Burial Treatment Plan.   
Section 2: Presents background on the Site 18511 burial including a brief natural and 

cultural history of the Kona Commons property and the previous 
archaeological work undertaken within it.  

Section 3: Provides a detailed description of the Site 18511, Feature C burial site. 
Section 4: Discusses the Burial Treatment Plan prepared by PHRI in 1993 to address 

numerous burials located within Lili‘uokalani Trust lands in Keahuolū. 
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Figure 4. Location of the Site 50-10-27-18511, Feature C

 lava tube burial (background aerial from
 G

oogle Earth, accessed 2016).
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Section 5: Details the efforts undertaken to identify lineal and cultural descendants 
associated with the Site 18511 burial and lists the recognized cultural 
descendants of the Keahuolū area. 

Section 6: Discusses the proposed development for the area surrounding the Site 18511 
burial. 

Section 7: Outlines the plans to protect and preserve the Site 18511 burial from potential 
adverse effects during the development and use of the surrounding area. 

Section 8: Lists the various references cited in the document. 
 
A glossary of Hawaiian words used within the Burial Treatment Plan is provided at the 
beginning of the document. 
 
The Burial Treatment Plan also includes the following appendices: 
 

Appendix A: Description of Site 50-10-27-18511 
Appendix B: Burial Treatment Plan Prepared by Paul H. Rosendahl, Ph.D., Inc., 1993 
Appendix C: Copies of Public Notices 
Appendix D: Descendant Consultation
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2.0 PROJECT BACKGROUND 
 
This section of the Burial Treatment Plan provides background information on the Site 50-10-27-
18511 burial and its place within the ahupua‘a of Keahuolū and the larger North Kona region.  It 
discusses the historic background of the Kona Commons property and the various 
archaeological investigations that have taken place within it. 
 
 
2.1 ENVIRONMENTAL SETTING 
 
The Kona Commons property is located at the foot of the volcanic peak of Hualālai, on the drier 
leeward side of the island of Hawai‘i.  The Site 18511 burial is situated at roughly 12 meters 
(40 feet) in elevation above sea level and approximately 200 meters inland of the shoreline.  The 
geology underlying most of the Kona Commons property, including the Site 18511 area, 
consists of gently undulating pāhoehoe lava flows laid down sometime between 1,500 and 3,000 
years ago (Wolfe and Morris 1996).  These pāhoehoe flows possess very little in the way of 
surface soil, most of which consists of thin aeolian sediments that have accumulated in 
depressions and low-lying areas (soil type rLW in Sato et al. 1973:Map 85).  The lava is scarred 
by upthrust pressure ridges, fissures, collapsed blisters, and lava sinks.  Subsurface lava tubes 
and blisters are also present within the flow.  Several of these natural geologic features show 
evidence of having been modified and utilized by the pre-Contact inhabitants of coastal 
Keahuolū.  The lava tube that forms Site 18511, Feature C is one such volcanic feature. 
 
Less than 750 millimeters (approximately 29.5 inches) of rain fall in a year along this stretch of 
the Kona coast (Giambelluca et al. 1986).  Due to the limited amount of rainfall, vegetation in the 
area is relatively sparse.  The undisturbed pāhoehoe lavas within the Kona Commons property 
are covered in a sparse to dense ground cover of introduced fountain grass (Pennisetum 
setaceum), with occasional stunted kiawe (Prosopis pallida), and Christmas berry (Schinus 
terebinthifolius) trees, as well as koa haole (Leucaena leucocephala), klu (Acacia farnesiana), lantana 
(Lantana camara), and bougainvillea (Bougainvillea spp.) shrubs.  Scattered native shrubs such as 
‘uhaloa (Waltheria indica), are also present, with Polynesian-introduced noni (Morinda citrifolia) 
trees growing out of lava sinks and other natural depressions in the terrain.  During the pre-
Contact period, the dominant vegetation throughout this area would most probably have been 
pili grass (Heteropogon contortus) (Figure 5). 
 
 
2.2 CULTURAL AND HISTORICAL BACKGROUND 
 
The Site 18511 burial is located within the ahupua‘a (land division) of Keahuolū, which follows 
the traditional mauka to makai (from the mountains to the sea) pattern, extending from the upper 
slopes of Hualālai to the coastal waters north of Kailua Bay.  Keahuolū is bounded to the north 
by the ahupua‘a of Kealakehe and to the south by the ahupua‘a of Lanihaunui (large Lanihau, 
also referred to as Lanihau 1) and Honuaʻula 3 (Figure 6).
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Figure 5. Vegetation surrounding the Site 50-10-27-18511 burial (view northeast).
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Figure 6. The relative location of the ahupua‘a of Keahuolū (aerial base from ESRI ArcGIS Online and data partners, including 
imagery from agencies supplied via the Content Sharing Program; image date 2009; data from the Hawai‘i Biodiversity and 
Mapping Program).
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The ahupua‘a of Keahuolū possesses a rich cultural history that has been investigated in depth 
as part of the various cultural and archaeological studies undertaken for the Lili‘uokalani Trust 
by Pacific Legacy.  A detailed narrative of the cultural and historical background of the 
ahupua‘a, with emphasis on its coastal region, is provided in the Supplemental Archaeological 
Inventory Survey report of the Kona Commons property (McIntosh et al. 2014:11–50).  This 
report was prepared to supplement the existing Archaeological Inventory Survey of the 
property conducted by Paul H. Rosendahl, Ph.D., Inc. in 1992 (O’Hare and Rosendahl 1993).  
The following sections provide a brief overview of the cultural history of the Kona Commons 
property. 
 
2.2.1 Traditional Settlement 
Archaeological studies and historic research suggest that the primary centers of population 
within the ahupua‘a of Keahuolū during the pre-Contact period were located at the coast and in 
the well-watered uplands (McIntosh et al. 2014:23–26).  Although coastal residences were strung 
along the shoreline, situated near small bays and canoe landings (Reeve et al. 2012), the main 
areas of coastal settlement seem to have been located at the small crescent bays of Halepa‘o and 
Pawai, as well as along the sandy beach immediately south of Pawai in the area known as 
Makā‘eo. 
 
Evidence suggests that the coconut grove which is known historically to have fringed Pawai 
Bay stretched further south along the shoreline to shade the fishing settlement of Makā‘eo.  
Boundary Commission testimony, collected in the latter half of the 19th century, indicates that 
there was “an old village, on Lanihau, called Makaeo” (Boundary Commission Vol. A, No. 
1:354).  Makā‘eo was located along the shoreline to the south and east of the prominent 
outcropping of lava known as Pōhakuloa, which rises from the sea near the northern end of the 
Old Kona Airport runway and marks the boundary point along the shore between the ahupua‘a 
of Keahuolū and Lanihau.  The fishing village of Makā‘eo appears to have been the closest 
settlement to the Kona Commons property.  Although the Kona Commons itself shows some 
evidence of traditional human activity (see Section 2.3), this activity all appears to have been of 
a temporary nature and the area does not look to have supported a permanent pre-Contact 
population (McIntosh et al. 2014:183–184). 
 
2.2.2 Post-Contact Period 
In the early years following Western contact, little changed in the lives of the inhabitants of 
coastal Keahuolū.  With time, however, the introduction of foreign diseases for which the 
kama‘āina (native born residents) possessed no natural resistance as well as population shifts 
caused by changing economic conditions resulted in a general decrease in the coastal 
population of the ahupua‘a (McIntosh et al. 2014:28).  Despite this general population decline, 
the fishing settlements of Pawai and Makā‘eo continued to be occupied by local ‘ohana 
(families) into the 1940s, when the village of Makā‘eo and its attendant coconut grove was 
destroyed to make way for the Kona Airport (Clark 1985:110 and McIntosh et al. 2014:25–26). 
 
At the time of the Māhele ‘Āina (land division) of the 1840s, the entire ahupua‘a of Keahuolū 
was awarded to the ali‘i wahine (chiefess) Analea (Ane) Keohokālole under Land Commission 
Award 8452: Apana 12 (Royal Patent 6851).  Only six smaller kuleana claims were awarded to 
maka‘āinana (commoners) within the ahupua‘a of Keahuolū.  All of these were located within the 
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upland portion of the ahupua‘a, well away from the coast (see Section 5.2.1).  Two historic-era 
trails (the Māmalahoa Trail and a smaller horse trail) are known to have crossed the Kona 
Commons property during the post-Contact period (McIntosh et al. 2014:28–29, 182–183).  These 
trails represent the only known post-Contact sites in the area.  As with the pre-Contact period, 
there does not appear to have been any permanent occupation on the property during the post-
Contact period (McIntosh et al. 2014:183–184).  Development of the Kona Commons for 
commercial purposes only took place after 1992. 
 
 
2.3 ARCHAEOLOGICAL BACKGROUND 
 
The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the 20th century.  The earliest of these formed part of larger 
regional or island-wide surveys, and as a result were not as detailed as later studies.  These 
initial surveys were concentrated for the most part along the coast, which was the main area of 
settlement during the pre-Contact period.  A detailed review of these early archaeological 
studies, as well as those later investigations undertaken within the broader ahupua‘a, is 
provided in Section 4.0 of the Supplemental Archaeological Inventory Survey report of the 
Kona Commons property (McIntosh et al. 2014:51–69).  The following sections provide 
information on the two most recent archaeological studies undertaken within the Kona 
Commons property, which are the most relevant in regards to the Site 18511, Feature C burial. 
 
2.3.1 Paul H. Rosendahl, Ph.D., Inc. Inventory Survey, 1992 
In October of 1992, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an Archaeological 
Inventory Survey (AIS) of the 100-acre Kona Commons property (the report of the survey’s 
findings was completed in 1993; O’Hare and Rosendahl 1993).  At that time, the Kona 
Commons project area was referred to as the Kona Industrial Subdivision (KIS) Expansion Site.  
The 1992 survey identified a total of 18 archaeological sites containing 38 component features 
(Figure 7). 
 
These sites included a segment of the historic Māmalahoa Trail, as well as lava excavations, 
modified outcrops, filled depressions, stone alignments, stone mounds, terraces, walls, hearths, 
walled overhangs, an enclosure, a modified depression, a cairn, a cave shelter, and a lava tube 
burial (O’Hare and Rosendahl 1993:ii). 
 
The 1992 inventory survey was the first survey to identify the human burial at Site 50-10-27-
18511.  The survey recorded three features at the site; a walled overhang (Feature A), a pāhoehoe 
excavation (Feature B), and a lava tube (Feature C) (O’Hare and Rosendahl 1993:10, 13, 15 and 
A-10 thru 12; see Appendix A for the full site description from the 1992 survey).  The Feature C 
lava tube was found to contain a scatter of human bone resting on the cave floor and among the 
loose stones covering it.  The inventory survey report noted that, “The skeletal material consists 
of scattered finger, toe, and foot bones, some vertebrae, and one incisor” (O’Hare and 
Rosendahl 1993:A-12). 
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Figure 7. Relative locations of sites identified during the 1992 PHRI survey (O’Hare and 
Rosendahl 1993:Figure 2).
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An area of piled stones was also observed near the entrance of the tube, and a filled depression 
in the central area of the cave.  “Most of the scattered bone was observed either in this 
depression, on top or among the cobbles, or on a bare bedrock shelf adjacent to and south of the 
depression” (O’Hare and Rosendahl 1993:A-12). 
 
The PHRI field crew moved some of the rocks in these two areas in order to determine if an 
articulated burial might rest beneath the stones.  “There was an area of piled stones near the 
entrance of the cave, and a filled depression in the central area of the cave.  Enough rocks were 
moved in these two areas to determine if an articulated burial was under the rocks.  Only a few 
more scattered bones were found” (O’Hare and Rosendahl 1993:15). 
 
The archaeological inventory survey report suggested that a complete burial was once placed 
within the lava tube, but was later removed, leaving only the scattered bones that were 
identified.  A single waterworn cap to a conus shell with a hole through its center (described by 
the survey report as a “puka shell”) was observed in the piled stones near the entrance.  A clear 
glass patent medicine bottle found inside the cave was collected (O’Hare and Rosendahl 
1993:A-12). 
 
The PHRI report concluded the following: 
 

It seems probable that a complete burial was once present in the cave, possibly on top of the level 
central area of the cave, but was later removed.  This might have taken place during historic 
times when the cave might have been used for temporary habitation.  The cave is wet, with 
continual dripping from the roof, and the glass bottle found in the cave may be historic evidence 
for use of the cave as a water catchment area. (O’Hare and Rosendahl 1993:A-12) 

 
The 1992 Archaeological Inventory Survey provided substantial evidence of human activity 
within the Kona Commons project area during the pre-Contact period.  These activities, 
however, all appear to have been primarily short-term in nature, undertaken by individuals 
visiting or passing through the area rather than residing within it. 
 
The PHRI Archaeological Inventory Survey report assessed the significance of the 
archaeological sites documented within the Kona Industrial Subdivision Expansion Site based 
upon the Secretary of the Interior’s standards for listing on the National Register of Historic 
Places as defined in the Code of Federal Regulation Title 36 (36 CFR §60.4).  The report 
determined that the lava tube burial at Site 50-10-27-18511 was significant both for its 
information content and its cultural value.  It was recommended for provisional further data 
collection and preservation “as is” (O’Hare and Rosendahl 1993:18). 
 
2.3.2 Pacific Legacy Supplemental Archaeological Inventory Survey, 2014 
In 2014, Pacific Legacy, Inc. conducted a Supplemental Archaeological Inventory Survey (SAIS) 
of the Kona Commons property that included both the original 100 acres surveyed by PHRI in 
1992 and an additional 10 acres extending off of its southwest corner in the area formerly 
occupied by the Swing Zone driving range (Figure 8) (McIntosh et al. 2014:1–5).  This SAIS was 
undertaken to assist the Lili‘uokalani Trust in planning for the future development of the area.  
The purpose of this survey was to assess the current state of the historic properties initially 
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identified during the 1992 survey and to determine if any additional historic properties existed 
on the property. 
 
During the course of the Supplemental Archaeological Inventory Survey, a total of 11 
archaeological sites (consisting of 21 component features) were identified within the project 
area.  These sites consist primarily of small and crudely constructed features or modified 
natural features, including stone mounds, modified depressions, modified overhangs, C-shaped 
walls and alignments, small enclosures, a historic petroglyph, and a historic trail (Figure 9).  Of 
the 11 sites identified, four had been previously recorded, while seven sites were newly 
discovered (McIntosh et al. 2014:75–77). 
 
The 2014 survey found that approximately 51 acres of the Kona Commons property remained 
undeveloped, though portions of this undeveloped area have been disturbed by bulldozing and 
by landscaping associated with the former Swing Zone driving range (McIntosh et al. 2014:9–
10).  The surviving sites located within the survey area consisted primarily of small and crudely 
constructed features or modified natural features, including stone mounds, modified 
depressions, modified overhangs, C-shaped walls and alignments, small enclosures, lava 
excavations, a historic petroglyph, and a post-Contact trail (Figure 10).  These features appear to 
have served a range of functions.  Among these were temporary habitation, storage, travel, 
visual markers, possibly stone quarrying and/or crop cultivation (in the case of the lava 
excavations), communication (in the case of the historic petroglyph), and burial (McIntosh et al. 
2014:75). 
 
The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period.  Three sites, the Site 50-10-27-18502 
modified depression, the Site 50-10-27-30211 petroglyph (which consists of two English letters, 
possibly representing personal initials), and the Site 50-10-27-30287 trail appeared to date from 
the historic or modern periods.  The remainder of the sites possessed a more traditional style of 
construction, suggesting that they were pre-Contact in age (McIntosh et al. 2014:165).
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Figure 8. Aerial photograph of the 2014 Pacific Legacy supplemental archaeological inventory 
survey area (McIntosh et al. 2014:Figure 3).
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Figure 9. Relative locations of archaeological sites identified during the 2014 Pacific Legacy 
supplemental archaeological inventory survey (McIntosh et al. 2014:Figure 34).
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Figure 10. The range of feature types identified during the 2014 Pacific Legacy supplemental 
archaeological inventory survey (McIntosh et al. 2014:Figure 79). 
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All of the sites identified during the 2014 supplemental archaeological inventory survey 
appeared to have been associated with relatively short-term activities.  Among these activities 
was the modification and use of natural overhangs and lava tubes to serve as temporary 
shelters, storage areas, and burial crypts.  Small stone enclosures and walled shelters appeared 
to have been erected to serve as temporary camping areas.  Low stone mounds were built to 
serve as markers.  Rough excavations were created in the lava surface, either to supply stone for 
the construction of nearby surface features, or to open pits that could be filled with mulch and 
used to grow dryland crops. 
 
The eleven historic properties identified during the supplemental archaeological inventory 
survey were assessed as to their significance under the Secretary of Interior’s standards for 
listing on the National Register of Historic Places.  All of the eleven sites were assessed as 
significant for their information content (Criterion D), while the burial feature at Site 50-10-27-
18511 (Feature C) was also designated significant for its importance to Native Hawaiian culture 
(Criterion E).  Given its significance as a repository for iwi kupuna (ancestral remains), the Site 
50-10-27-18511, Feature C lava tube burial was recommended for preservation.
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3.0 THE SITE 50-10-27-18511 BURIAL 
 
The following section provides a description of Site 50-10-27-18511 with emphasis on the 
Feature C lava tube burial.  This site description is taken from the report of the 2014 
Supplemental Archaeological Inventory Survey of the Kona Commons property (McIntosh et al. 
2014: 108–121).  A more detailed description of all the features present at Site 50-10-27-18511 is 
provided in Appendix A. 
 
 
3.1 SITE 50-10-27-18511 
 
Site 50-10-27-18511 consists of a complex of five separate features: a modified overhang (Feature 
A), a lava excavation (Feature B), a lava tube (Feature C), and two additional lava excavations 
(Feature D and Feature E).  Features A through C were originally identified and recorded 
during the 1992 PHRI survey (O’Hare and Rosendahl 1993:A-10 to A-12), while the Feature D 
and Feature E lava excavations were identified and recorded during the 2014 Pacific Legacy 
survey (McIntosh et al. 2014:118–121). 
 
Site 18511 is located approximately 50 meters makai of the present Target store and its adjoining 
parking lot.  It is approximately 170 meters east of Makala Boulevard and approximately 
85 meters west of Loloku Street (Figure 3).  The site complex covers an area measuring 
approximately 44.4 meters in length (east to west) by approximately 18.8 meters in width (north 
to south).  Site 18511 appears to be a multi-use complex whose component features served a 
range of functions.  The Feature A overhang seems to have been modified for use as a 
temporary shelter, the Feature C lava tube served as a burial chamber, the Feature B lava 
excavation could have been utilized as either a planting area or a quarry, while the Feature D 
and E lava excavations seem most likely to represent areas where stone was quarried for use as 
building material. 
 
 
3.2 SITE 50-10-27-18511, FEATURE C  
 
Site 50-10-27-18511, Feature C was originally recorded during the 1992 PHRI survey and 
described as a “burial cave” located “at the south base of a large pāhoehoe pressure ridge. It 
contains scattered human bones” (O’Hare and Rosendahl 1993:A-12).  Feature C was recorded 
as measuring ca. 2.90 meters by ca. 2.28 meters, with a maximum ceiling height of ca. 
0.82 meters (Figure 12).  The PHRI feature description for Site 18511, Feature C further notes the 
following: 
 

Entrance is possible from a 0.80 m by 0.60 m hole in the ceiling of the cave.  The cave opens up both 
east and west from the opening, but skeletal material is present only in the west half.  The cave floor 
is c. 0.72 m below the ground surface at the opening, but only a narrow strip (1.60 m long and 0.25 m 
wide) down the middle of the cave has a ceiling high enough (0.72–0.80 m high) to allow further 
access.  This strip down the middle consists of a natural depression that had been filled with 
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pahoehoe gravel and cobbles to create a smooth floor.  Most of the scattered bone was observed 
either in this depression, on top or among the cobbles, or on a bare bedrock shelf adjacent to and 
south of the depression.  The skeletal material consists of scattered finger, toe, and foot bones, some 
vertebrae, and one incisor.  The west end of this tube is blocked by roof fall.  A glass patent medicine 
bottle was observed in this roof fall.  Pahoehoe cobbles and boulders have also been stacked on the 
cave floor below the entrance.  The stacked area (c. 0.30 m by 0.90 m) is flush with the side of the 
cave on the north and west sides, and elevated c. 0.20–0.30 m above the cave floor on the south and 
east sides.  Some rocks in this stacked area and some of the rocks in the central depression were 
moved during the present survey in order to see if an articulated burial was present in the cave.  
Only a puka shell (Conus sp.) was discovered in the stones by the entrance.  A few more scattered 
bones were observed under the depression fill, but no major bones (long bones or cranial material) 
were present.  It seems probable that a burial was once present in the cave, possibly on top of the 
level central area of the cave, but was later removed.  This might have taken place during historic 
times when the cave might have been used for temporary habitation.  The cave is wet, with 
continual dripping from the roof, and the glass bottle found in the cave may be historic evidence for 
use of the cave as a water catchment area.  The feature is unaltered-and in good condition.  The glass 
bottle was collected, the puka shell was not, and the bones were left in place. (O’Hare and Rosendahl 
1993:A-12) 

 
 
During the 2014 Pacific Legacy survey, the Feature C modified lava tube was re-identified and 
found to be situated at the northern edge of the Site 18511 complex, approximately 8.8 meters 
north (11°) of the Feature B lava excavation.  As noted during the 1992 survey, the relatively 
small lava tube that forms Feature C is located within and beneath a raised lava pressure ridge 
that forms a rough crescent-shaped pu‘u (low hill).  The tube entrances are located on the inner 
(northeastern) edge of this crescent (Figure 11). 
 
The main entrance into the lava tube, labeled “Entrance B” on the original PHRI site map 
(Figure 12), measures approximately 0.80 meters by 0.60 meters.  There are boulders roughly 
stacked around and partially blocking this entrance.  The two other entrances marked on the 
PHRI map were too small to allow access into the tube. 
 
The interior of the Feature C lava tube measures ca. 8.0+ meters in length by ca. 3.0 meters in 
width, with a maximum ceiling height of ca. 0.9 meters.  The floor of the lava tube currently 
appears to be rough and unlevel due to rock fall.  Within the lava tube, to the east (left) of the 
main entrance is a somewhat disturbed stone-filled terrace measuring ca. 0.3 meters in height. 
 
Human skeletal remains were observed scattered within three concentrated areas inside the 
lava tube.  Those areas that contain human bone fragments included an area on top of the stone 
terrace, an area within a natural channel of the floor surface just north of the terrace, and an area 
on a lava shelf just south of the natural channel.  No long bones or cranial elements were 
present among the scatter of human skeletal remains.  There were no other interior or exterior 
features noted within the lava tube.  No artifacts or other cultural material was observed within 
Feature C.  The glass medicine bottle noted in the original site description had been collected by 
the PHRI field crew, while the “puka shell” was not observed.   
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Given the lack of historic artifacts directly associated with the human remains, it seems likely 
that the Feature C burial dates from the pre-Contact period.  It is unclear whether the bones and 
bone fragments present within the Feature C lava tube represent the remnants of a previously 
removed burial, as suggested in the PHRI report (O’Hare and Rosendahl 1993:A-12), or the very 
badly decayed remains of an in situ individual.
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Figure 11. Oblique aerial photograph showing the relative location of the Site 50-10-27-18511, Feature C lava tube burial and the 
associated lava pressure ridge (view south) (from Bing Aerials, accessed 2017).
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Figure 12. Plan view map of Site 50-10-27-18511, Feature C modified lava tube (base map from O’Hare and Rosendahl 1993:Figure 
A-5, with modifications from the 2014 Pacific Legacy survey, McIntosh et al. 2014:Figure 55).

Site 50-10-27-18511 
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4.0 PREVIOUS BURIAL TREATMENT PLAN 
 
In 1993, a Burial Treatment Plan was developed by PHRI for the Lili‘uokalani Trust’s Keahuolū 
lands (Maly and Rosendahl 1993).  This plan addressed nine known and possible human 
burials.  Eight of these burials had been discovered during a 1990 PHRI survey of 1,100 acres of 
Lili‘uokalani Trust lands located north and east of the Kona Commons property.  The final 
burial considered in this BTP was the Site 50-10-27-18511 lava tube burial identified during the 
1992 PHRI survey of the 100-acre Kona Commons property. 
 
The 1993 Burial Treatment Plan did not address specific burials in detail, but recommended that 
all confirmed and potential burials be preserved in place (Maly and Rosendahl 1993:4).  This 
Burial Treatment Plan appears to have been considered by the Hawai‘i Island Burial Council 
during its meeting on November 3, 1993.  It was apparently approved by the Council with an 
amendment to provide 30-foot protective buffers around the sites during construction, instead 
of the five-meter buffers originally recommended in the BTP (Belt Collins Hawai‘i 1993).  It also 
appears that the BTP was approved by the State Historic Preservation Division in September of 
2002 (Belt Collins Hawai‘i 2008).  A 30-foot-wide buffer was established around Site 50-10-27-
18511, Feature C and still remains intact with orange construction fencing encircling the burial 
site. 
 
In 2008, a Final Environmental Assessment (EA) and Finding of No Significant Impact report 
was prepared by Belt Collins Hawai‘i (on behalf of the Lili‘uokalani Trust) for the proposed 
Kona Commons project.  This EA addressed the development of 67 acres within the Kona 
Commons property.  The only archaeological site within the property that was mentioned in the 
EA was the Site 50-10-27-18511, Feature C lava tube burial.  The AIS indicated that, prior to any 
land disturbance activities, a 30-foot-wide buffer would be established around Site 18511, 
Feature C, “in accordance with the November 1993 burial treatment plan recommended by the 
Hawai‘i Island Burial Council and subsequently approved by the State Historic Preservation 
Division in September 2002” (Belt Collins Hawai‘i 2008). 
 
 
4.1 GROUND DISTURBANCE IN THE SURROUNDING AREA  
 
Following the 2008 Final Environmental Assessment, a 30-foot-wide buffer was established 
around Site 18511.  The outer boundary of this buffer was marked with highly visible orange 
construction fencing to protect the burial area.  During the subsequent development of portions 
of the Kona Commons property, some ground-disturbing activities took place in areas north 
and west of the Site 18511 burial.  As can be seen in Figure 13, a construction staging area was 
established north of Site 18511 (immediately south of the present Target store parking area) and 
an open area of lava west and southwest of the site was utilized as a gravel quarry. 
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5.0 CULTURAL DESCENDANTS 
 
In the preparation of this Burial Treatment Plan, a good faith effort has been made to identify all 
possible lineal or cultural descendants who might possess connections to the skeletal remains 
present within the Kona Commons property.  This was done in accordance with the 
requirements of HAR §13-300-33(b)(1). 
 
The search for lineal and cultural descendants involved research of relevant land conveyance 
and other historic documents (HAR §13-300-33[b][1][a]); inquiry of individuals who might 
possess knowledge of families possibly affiliated with the remains (HAR §13-300-33[b][1][b]); 
and the publication of notices in newspapers seeking individuals who might claim lineal or 
cultural association with the burial (HAR §13-300-33[b][1][c]).  Individuals identified as 
descendants were consulted in the preparation of this Burial Treatment Plan.   
 
 
5.1 LINEAL AND CULTURAL DESCENDANTS 
 
With respect to Native Hawaiian remains, Hawai‘i Administrative Rule §13-300-2 defines a 
“lineal descendant” as an individual who has established to the satisfaction of the Burial 
Council that they possess a direct or collateral genealogical connection to certain Native 
Hawaiian skeletal remains. 
 
The category of “cultural descendant” is more broadly defined as being an individual 
recognized by the Burial Council as having established genealogical connections to Native 
Hawaiian ancestors who once resided in or are buried in (or both) the same ahupua‘a or district 
in which the remains are located or originated from. 
 
 
5.2 ETHNOHISTORIC RESEARCH 
 
As part of the attempt to locate possible lineal or cultural descendants who might possess 
connections to the skeletal remains present within the Kona Commons property, a search was 
made of ethnohistorical sources to identify individuals and families who were historically 
associated with the area.  An examination was made of land conveyance documents, including 
both Land Court Awards and Boundary Commission records.  The following section includes a 
discussion of the information obtained from these documents and a list of historic individuals 
known to be associated with the ahupua‘a.  This list may contain individuals whose descendants 
may qualify as lineal or cultural descendants. 
 
5.2.1 The Māhele ‘Āina 
As previously mentioned (see Section 2.2.2), at the time of the Māhele ‘Āina, the majority of the 
lands within the ahupua‘a of Keahuolū were awarded to the ali‘i wahine (chiefess) Analea (Ane) 
Keohokālole under Land Commission Award 8452: Apana 12 (Royal Patent 6851) (Wong Smith 
1990:B3).  Chiefess Ane Keohokālole was born in Kailua-Kona in 1816, the daughter of ali‘i kāne 
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(chief) ‘Aikanaka and the ali‘i wahine (chiefess) Kama‘eokalani.  She was named Keohokālole, 
which means straight hair, by Ka‘ahumanu because of her father’s straight hair.  Her fraternal 
great-grandfathers were Kame‘eiamoku and Keawe-a-Heulu, two of the five major war chiefs 
who assisted Kamehameha I in conquering and uniting the islands (Kelly 1983:31). 
 
Ane Keohokālole served as a member of the House of Nobles from 1841 to 1847, and on the 
King’s Privy Council from 1846 to 1847.  In 1833, Ane Keohokālole married her first cousin, 
Caesar Kaluaiku Kamaka‘ehukai Kahana Keola Kapa‘akea.  Just as her kūpuna (ancestors) had 
played an important role in helping Kamehameha I establish the kingdom of Hawai‘i, Ane 
Keohokālole’s offspring were to play a significant role in its continuation.  Among the many 
children born to Ane Keohokālole and her husband Kapa‘akea were David La‘amea 
Kamanakapu‘u Mahinulani Nalaiaehuokalani Lumialani Kalākaua, who became the 7th king of 
Hawai‘i, and Lydia Lili‘u Loloku Walania Wewehi Kamaka‘ehā (more commonly known by 
her royal name of Lili‘uokalani) who succeeded her brother as its 8th and final ruler.  Ane 
Keohokālole’s youngest daughter, Miriam Kapili Kekāuluohi Likelike, was herself the mother 
of Princess Victoria Ka‘iulani Kalaninuiahilapalapa Kawekiu i Lunalilo Cleghorn, who was 
proclaimed heir apparent to the throne in 1891 and would have become the 9th ruler if the 
kingdom had not been overthrown in 1893. 
 
Chiefess Keohokālole inherited extensive tracts of land from her paternal grandmother 
Keohohiwa and great uncle Naihe.  Land court documents indicate that the chiefess held two 
walled house lots “from very ancient times” along the shore of Keahuolū.  At her death, the lands 
of Keahuolū passed on to her heir, Lili‘uokalani. 
 
Although Ane Keohokālole was given title to the entire ahupua‘a, there were existing tenants 
who resided and cultivated land within Keahuolū.  Some of these filed claims with The Board of 
Commissioners to Quiet Land Titles and were awarded kuleana lands (Wong Smith 1990: B-4, 
Native Register).  A total of six smaller Land Commission Award claims were granted within 
the ahupua‘a of Keahuolū: 
 

L.C.A. 7351:  to Kahuanui 
L.C.A. 8012:  to Apiki 
L.C.A. 10198:  to Hailewalewa 
L.C.A. 10303:  to Maa 
L.C.A. 10345:  to Naalualu 
L.C.A. 11071:  to Aki 

 
Five of these kuleana Land Commission Award claims appear on County Tax Maps as being 
located along the boundary with the ahupua‘a of Lanihau just mauka of where it is crossed by the 
Old Mauka Government Road (now the Māmalahoa Highway).  This area appears to 
correspond to the settlement of Maili, which is described in Boundary Commission testimony 
as, “an old village at Puu o Kaliu a palipali ahua [precipitous mound or hillock], where houses 
used to stand” (Boundary Commission Testimony 1:355).  Testimony accompanying these land 
claims (both Native and Foreign Testimony) indicates that all of the kuleana parcels contained 
one or more cultivated kīhāpai (small gardens or fields, Pukui and Elbert 1971:136).   
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The crops mentioned in testimonies related to these claims include both kalo (taro) and ‘uala 
(sweet potatoes) (Wong Smith 1990: B-4).  At the time of the Māhele, coffee was planted in one 
of the kalo patches in Land Commission Award parcel 7351. 
 
No kuleana claims were awarded within the coastal portions of Keahuolū.  This appears to 
reflect the general decline in the local population and the gradual abandonment of the coastal 
settlements.  That is not to say that the coastal regions of Keahuolū were completely deserted by 
the late 1840s.  Not all Hawaiian families made kuleana claims (in fact, the percentage that did so 
was relatively small), and it is likely that many of the surviving coastal residents continued to 
dwell in their ancestral homesteads.  It is also probable that many families living along the more 
barren stretches of the coast shifted their place of residence to more fertile areas, such as the 
coconut grove at Pawai Bay and Makā‘eo, where a small community survived well into the 
historic period.  Given the relatively barren and inhospitable nature of the more interior areas of 
the kula zone, it is not surprising that there were no kuleana claims made for lands located 
within this area. 
 
Ethnohistoric research indicates that no individual Land Court Award claims were made for 
lands located specifically within the limits of the Kona Commons property.  This, combined 
with the lack of any archaeological structural remains that would suggest permanent habitation 
in the area, suggests that the barren pāhoehoe plain currently occupied by the Kona Commons 
property was not utilized as an area of Hawaiian settlement during the pre-Contact or early 
post-Contact periods.  It is likely that the human remains found at Site 50-10-27-18511 belong to 
an individual who lived either in one of the settlements along the coast or further inland where 
older lava flows offered deeper soil deposits suitable for the cultivation of crops. 
 
There appears to be some evidence to suggest that the konohiki (land manager) for the ahupua‘a 
of Keahuolū at the time of the Māhele was named Papaula (Native Testimony Volume 10:234).  
In his testimony in support of Naalualu’s claim for Land Commission Award Helu (parcel) 
10345, Kuia swore that, “I have known in the same way as Mahu has related here except that at 
the time J. Fuller surveyed this section 2 claim of Nahaalualu, three of Papaula’s fields were 
discovered here and another two fields were in Kahuenui’s claim all under Papaula the 
konohiki.” (Native Testimony Volume 10:234, translation from 
http://www.avakonohiki.org/hawaii-land-documents.html). 
 
5.2.2 Boundary Commission 
The Board of Commissioners for Boundaries was established by the legislature of the Kingdom 
of Hawai‘i in 1862 to formalize the boundaries of large land divisions, such as ahupua‘a, which 
had not been accurately surveyed at the time of the Māhele.  As part of this process, the Board 
collected detailed testimonies from older native residents called on to relate what they knew of 
the boundaries of the various ahupua‘a.  The collected testimonies of local witnesses and the 
resulting Boundary Certificates are preserved in the Boundary Commission Records and are 
accessible on microfilm at the Hawai‘i State Archives (Boundary Commission). 
 
An application for the judication of the boundaries of the ahupua‘a of Keahuolū was made by 
John Owen Dominis, the husband of Queen Lili‘uokalani.  Testimony regarding the boundaries 
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of the ahupua‘a of Keahuolū was heard by the Commission on August 12, 1873 at the Court 
House in Kailua-Kona (an annotation on the Boundary Certificate for Keahuolū indicates that 
the accompanying testimony was included in Folio 354, Book A).  A number of native residents 
gave testimony as to the boundaries of the ahupua‘a of Keahuolū, and its adjacent ahupua‘a.  
Several of these individuals were kama‘āina of Keahuolū. 
 
5.2.3 Residents of Keahuolū in the 1800s 
Land Commission Award documents and Boundary Commission testimonies provide us with 
the names of several individuals who appear to have been living within (or knowledgeable 
about) the ahupua‘a of Keahuolū during the years between roughly 1840 and 1880.  An 
annotated list of these names is included below: 
 

Aki: Claimed Land Commission Award Helu 11071 in the ‘ili of Pauaaiki in Keahuolū.  Aki 
appears to have received these lands from Kaea, Nahaalualu, and Kalekahi in the time of 
Kamehameha I. 

Apiki: Claimed Land Commission Award Helu 8012 in Keahuolū.  He was given the land 
by the konohiki before the death of Governor Kuakini. 

Hai: In his testimony regarding LCA 8012, Mahu stated that Apiki’s kalo (taro) patches were 
bounded on its mauka (upslope) side by Hai’s land. 

Hailewalewa:  Claimed Land Commission Award Helu 10198 in the ‘ili of Ulelele in 
Keahuolū. The land was given to him by his parents. 

Haino: In his testimony regarding LCA 8012, Mahu stated that Apiki’s ‘uala (sweet potato) 
land was bounded on its mauka (upslope) side by Haino’s land. 

Kahili: In his testimony regarding LCA 8012, Mahu stated that Apiki’s ‘uala (sweet potato) 
land was bounded on its makai (downslope) side by Kahili’s land. 

Kahookohukaneole: In his testimony regarding LCA 7351, Papaula stated that Kahuanui’s 
land was bounded on its mauka (upslope) side by the land of Kahookohukaneole. 

Kahuanui: Claimed Land Commission Award Helu 7351 in Keahuolū.  He received the land 
from his brother in 1846.  Kahuanui gave testimony before the Boundary Commission 
regarding the boundaries of the ahupua‘a of Keahuolū.  In his testimony he stated that he 
was an adult male who had lived his entire life in Kealakehe and knew the boundaries 
between Keahuolū and Kealakehe. 

Kamaha: Father of Mahu. Mahu noted in his testimony before the Boundary Commission 
that, “my parents who were kamaainas of the land [Keahuolū] told me the boundaries” 
(Boundary Commission Vol. A, No. 1:358).  Mahu also stated that, “My Father’s name 
was Kamaha and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 
1:358). 

Kapea: A male resident of the ahupua‘a of Moeauoa located south of Lanihau who gave 
testimony before the Boundary Commission regarding the boundaries of the ahupua‘a of 
Keahuolū. 

Kealakai: A male resident of Keahuolū who was born within the ahupua‘a (possibly around 
1810) and lived there most of his life.  Kealakai gave testimony before the Boundary 
Commission regarding the boundaries of the ahupua‘a of Keahuolū.  He learned the 
makai boundaries of the ahupua‘a from his makua kāne hānai (his foster father). 

Kuia: Gave testimony for Nahaalualu’s land claim (LCA 10345). 
Lorna: Mother of Mahu. Mahu noted in his testimony before the Boundary Commission 



 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 31 

that, “my parents who were kamaainas of the land [Keahuolū] told me the boundaries” 
(Boundary Commission Vol. A, No. 1:358).  Mahu also stated that, “My Father’s name 
was Kamaha and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 
1:358). 

Maa: Claimed Land Commission Award Helu 10303 in the ‘ili of Maili in Keahuolū.  Maa’s 
grandparents received the land at the time of Kamehameha I. 

Mahu: Gave testimony for Apiki’s land claim (LCA 8012), Hailewalewa’s land claim (LCA 
10198), and Maa’s land claim (LCA 10303).  Mahu also gave testimony before the 
Boundary Commission regarding the boundaries of the ahupua‘a of Keahuolū.  In that 
testimony he indicated that he was a male resident of the land of Keahuolū who was 
born at the time of the birth of Kamehameha II [circa 1779].  Mahu noted that, “my 
parents who were kamaainas of the land told me the boundaries” (Boundary 
Commission Vol. A, No. 1:358).  He also stated that, “My Father’s name was Kamaha 
and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 1:358). 

Naalualu (name as shown on the land claim, it appears as Nahaalualu in the testimony): 
Claimed Land Commission Award Helu 10345 in the ‘ili of Puuokaliu in Keahuolū.  In 
his testimony regarding LCA 7351, Papaula stated that Kahuanui’s land was bounded 
on its makai (downslope) side by the land of Nahaalualu. 

Papaula: In his testimony regarding LCA 8012, Mahu stated that Apiki’s kalo (taro) patches 
were bounded on its makai (downslope) side by Papaula’s land.  Papaula also provided 
supporting testimony for Kahuanui’s land claim (LCA 7351).  There is some suggestion 
that Papaula may have been the konohiki (land manager) of the ahupua‘a of Keahuolū at 
the time of the Māhele.  In his testimony in support of Naalualu’s claim for Land 
Commission Award Helu (parcel) 10345, Kuia swore that, “I have known in the same 
way as Mahu has related here except that at the time J. Fuller surveyed this section 2 
claim of Nahaalualu, three of Papaula’s fields were discovered here and another two 
fields were in Kahuenui’s claim all under Papaula the konohiki” (Native Testimony 
Volume 10:234, translation from http://www.avakonohiki.org/hawaii-land-
documents.html). 

J. F. Waiau: A male resident of Lanihauiki who was born at Honuaula in 1819, “at the time 
of the fight of Keakuaokalani” (the battle of Kuamo‘o).  Waiau gave testimony before the 
Boundary Commission regarding the boundaries of the ahupua‘a of Keahuolū. 

 
Although none of these individuals can be directly linked to the lands presently covered by the 
100-acre Kona Commons property or to the Site 18511 burial, they all appear to have been in 
some way associated with the ahupua‘a of Keahuolū and their descendants might be considered 
cultural descendants of the area. 
 
 
5.3 IDENTIFIED CULTURAL DESCENDANTS 
 
In its role as land manager and long-term steward of the Keahuolū lands, the Lili‘uokalani 
Trust has developed close connections with several individuals and ‘ohana (families) who 
possess a genealogical connection to the ahupua‘a of Keahuolū and whose ancestors lived within 
it.  Several of these kama‘āina have been recognized by the State Historic Preservation Division 
and the Hawai‘i Island Burial Council as cultural descendants of the area.   
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At present, no individuals have been recognized by the Burial Council as lineal descendants of 
iwi kūpuna present at Site 50-10-27-18511. 
 
The Trust has sought the mana‘o (thoughts and opinions) of those individuals recognized by the 
State Historic Preservation Division and the Hawai‘i Island Burial Council as cultural 
descendants of Keahuolū in resolving previous burial issues, as well as in addressing cultural 
issues related to such endeavors as the development of the 25-acre Keahuolū Historic Preserve 
Area and Interpretive Center located a short distance mauka of the Kona Commons property. 
 
The individuals and ‘ohana recognized as cultural descendants of the ahupua‘a of Keahuolū are 
listed below: 
 

The Lui Family 
Ms. Nicole Kealohaokalani Lui 
Mr. Aaron Joseph Lui 

Mr. Aka M. Mahi (deceased) 
Ms. Ruby Pua Keanaaina-McDonald (deceased) 
Mr. Ronald S. K. Mitchell 
Ms. Hannah Wahinemaikaiokaahumanukeliiulananioleokalama Kane Reeves  
The Keohokālole Family 

Ms. Emma Emalia Keohokālole 
Mr. Dennis Kaimi Keohokālole 
Mr. Adrian Kealoha Keohokālole 
Mr. Joseph Moses Keohokālole Jr. 
 

5.3.1 Recognition of Cultural Descendants 
In 2009 a Burial Treatment Plan was prepared for burial sites located within and adjacent to the 
alignment of the Ane Keohokālole Highway situated inland of the Kona Commons property 
(McDermott and Tulchin 2009).  At that time several individuals and families were formally 
recognized by the Hawai‘i Island Burial Council as cultural descendants of the identified 
burials located within the Keahuolū portion of the highway corridor.   
 

Ms. Nicole K. Lui was recognized by the HIBC as a cultural descendent of the project’s 
previously identified burials (SIHP # 50-10-28-13387, -26831 & -26836) at the HIBC’s 20 
August 2009 meeting. At the HIBC’s 17 September 2009 meeting additional cultural 
descendents of the project’s burials were recognized by the HIBC, including Mr. Aka 
Mahi, Ms. Ruby McDonald, and Ms. Hannah Reeves. Additionally, at the HIBC’s 15 
October 2009 meeting, the Keohokālole Family was recognized as cultural descendents to 
the project’s previously identified burials. (McDermott and Tulchin 2009:53) 

 
At the June 17, 2010 meeting of the Hawai‘i Island Burial Council, Mr. Aaron Joseph Lui and 
Mr. Ronald S. K. Mitchell were recognized as cultural descendants to identified Native 
Hawaiian burials in the ahupua‘a of Keahuolū.
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5.4 ADDITIONAL CONSULTED PARTIES 
 
Additional individuals who are not formally recognized by SHPD as cultural descendants of 
the Native Hawaiian burials within Keahuolū, but who belong to families with genealogical 
connections to the ahupua‘a, were included in discussions regarding the Site 50-10-27-18511 lava 
tube burial.  These individuals were consulted during the preparation of the present Burial 
Treatment Plan: 
 

Ms. Agnes Pelekane Kaelemakule Lui 
Mr. Raymond “Joe” K. Lui 
Ms. Francine K. Lui 
Ms. Paulette Ka‘anohi Kaleikini 
Mr. Jim Medeiros  

 
 
5.5 PUBLIC NOTICE 
 
Efforts were also made to identify and notify any additional individuals and families who 
might possess lineal or cultural genealogical connections to the skeletal remains at Site 50-10-27-
18511.  As required by Hawai‘i Administrative Rule §13-300-33 (b)(1)(C), notices were placed in 
three island newspapers requesting information from descendants of families from the 
Keahuolū area or persons with information about families from the area.  The newspapers and 
publication dates are as follows: 
 

Honolulu Star Advertiser 18 to 21 January 2016 
 
West Hawai‘i Today 18 to 21 January 2016 
 
Ka Wai Ola January 2016 

 
Copies of the original public notices along with the affidavit of publication (as per HAR §13-
300-33[b][1][C]) are presented in Appendix C.  A text of the public notice is included below. 
 
 

PUBLIC NOTICE 
 
Pacific Legacy is preparing a Burial Treatment Plan for Lili‘uokalani Trust lands located 
makai of Queen Ka‘ahumanu Highway, in the ahupua‘a of Keahuolū, North Kona, 
Hawai‘i (TMK (3) 7-4-025:015). This plan addresses the permanent preservation and 
protection in place of identified human remains in accordance with Chapter 6E, Section 
43. The burial is probably Native Hawaiian, based on location, context, and association. 
Descendants of families from the area or persons with information of the area are 
requested to participate in the development of the Burial Treatment Plan. Please contact 
Herbert Poepoe, State Historic Preservation Division (808-933-7650) or Rowland Reeve, 
Pacific Legacy (808-351-9560) within 30 days to participate. 
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Respondents to these public notifications who wished to be identified as recognized lineal or 
cultural descendants were required by law to demonstrate a genealogical connection by 
providing relevant information to the Department of Land and Natural Resources State Historic 
Preservation Division, pursuant to Hawai‘i Administrative Rule §13-300-35 (Recognition of 
Lineal and Cultural Descendants). 
 
No responses were received to any of the Public Notices. 
 
There remains the possibility that additional lineal and/or cultural descendants will come 
forward at some time in the future.  Consultations with future recognized lineal and/or cultural 
descendants will take place after this Burial Treatment Plan has been accepted and approved. 
 
 
5.6 DESCENDANT CONSULTATION 
 
A series of site visits and consultation meetings were held with the recognized cultural 
descendants of the ahupua‘a of Keahuolū and additional concerned parties so that their input 
could be incorporated into the development of the present Burial Treatment Plan.  The 
discussions that took place during these site visits and consultation meetings are detailed in 
Appendix D.  The proposed burial treatments presented in this Burial Treatment Plan (see 
Section 7.0) were developed through these discussions and are based primarily upon the mana‘o 
(thoughts and ideas) of the consulted parties.
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6.0 PROPOSED DEVELOPMENT WITHIN THE KONA COMMONS PARCEL 
 
As previously mentioned (see Section 1.1), the more inland portion of the 100-acre Kona 
Commons property has been extensively developed for commercial use.  This development 
consists of retail and warehouse structures with their associated parking areas (Figure 3).  The 
Lili‘uokalani Trust is presently planning to develop the remaining undeveloped portion of the 
Kona Commons property. 
 
The Lili‘uokalani Trust is proposing the development, enhancement and refinement of 
approximately 67.2 acres of land located within and adjacent to the Kona Commons property.  
This project is referred to as the Makalapua Project District. 
 
 
6.1 PROJECT LOCATION 
 
The proposed Makalapua Project District is located northwest of Kailua Village and makai 
(southwest) of the existing Kona Commons Shopping Center.  It includes Tax Map Key (TMK) 
parcels (3) 7-4-008:002 (por.), (3) 7-4-025:001, 002, 003, 005, 015, 021, 999 (por.), and (3) 7-4-
010:009, 010.   
 
The project site is bordered to the north by the existing Kona Commons Shopping Center, to the 
northwest by vacant lands, to the east by the existing Kona Industrial Subdivision (KIS), and to 
the south by the County’s Kailua Park (also known as the Old Kona Airport State Recreation 
Area) (Figure 14). The project site is currently vacant and undeveloped with the exception of 1) 
a former recreational sports facility (the Swing Zone) located on Makala Boulevard, 2) a BMW 
car dealership on Loloku Street, 3) temporary storage and staging areas on Loloku Street, and 4) 
light industrial warehouses on Kaiwi Street. 
 
The proposed Makalapua Project District covers the presently undeveloped property within 
which the Site 50-10-27-18511, Feature C lava tube burial is located.  Planning of the Project 
District has included a detailed plan for the preservation and long-term protection of the site. 
 
 
6.2 PROJECT DESCRIPTION 
 
The Makalapua Project District will include residential, hotel, retail, commercial, office, and 
civic/community uses. The Project District will be organized around an interconnected, 
pedestrian-oriented street network where homes, businesses, and entertainment are 
intermingled to provide a diverse experience for residents and visitors.
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The proposed mixed-use project will include approximately 300 residential units; 220 hotel 
rooms; 50,000 square feet of community facilities/civic offerings; 470,000 square feet of 
commercial use (retail, employment); and a variety of open space features (Figure 15). 
 
The proposed Makalapua Project District responds to the need to provide housing and 
economic growth opportunities for the County of Hawai‘i’s growing population.  The project 
will serve to meet the varied housing and commercial needs of the region at an attractive 
growth location adjacent to Kailua-Kona. As envisioned by the Kona Community Development 
Plan, the project will serve as a natural extension of Kailua Village. 
 
As can be seen in Figure 15, the Site 50-10-27-18511, Feature C lava tube burial is situated in an 
area designated for commercial development.  In planning the Makalapua Project District, 
Lili‘uokalani Trust has taken into consideration the long-term preservation of the Site 18511 
burial.  At the request of cultural descendants, they have incorporated an undeveloped buffer to 
surround not only the burial site, but also the full extent of the natural pu‘u (low lava hill) that 
encompasses it.  The outer perimeter of this buffer zone will be marked by a protective stone 
wall to prevent unauthorized access to the burial area.  The details of these protective measures 
are presented in Section 7.0. 
 
 

 Burial Site C
om

ponent of a Preservation Plan 
K

ona C
om

m
ons, K

eahuolū 
N

orth K
ona, H

aw
ai‘i 

N
ovem

ber 2019 
38 

 
 Figure 15.  Proposed land use w

ithin the M
akalapua Project D

istrict.



 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 39 

 
 

7.0 BURIAL TREATMENT 
 
As kahu (caretaker) of the ahupua‘a of Keahuolū, it is the Lili‘uokalani Trust’s desire and 
intention to do what is pono (proper) in protecting and preserving the iwi kupuna present on 
their lands.  This Burial Treatment Plan is intended to facilitate the best method of caring for the 
Native Hawaiian burial located within the Kona Commons property.  The specific treatment 
recommendations for the Site 50-10-27-18511, Feature C lava tube burial were developed in 
consultation with the recognized cultural descendants of the ahupua‘a of Keahuolū and other 
concerned individuals (see Appendix D).  The following section includes specific short- and 
long-term treatment recommendations for the preservation of the Site 18511 burial. 
 
 
7.1 PROPOSED BURIAL TREATMENTS 
 
It is the intention of the Lili‘uokalani Trust to preserve in place the known human burial located 
within the lava tube at Site 50-10-27-18511, Feature C.  Since the site is slated for preservation, 
no further efforts will be made to investigate or otherwise examine the remains.  This is in 
keeping with Hawai‘i Administrative Rule §13-300-31(h), which states that, “where a 
previously identified burial site is proposed to be preserved in place, no osteological or 
disturbing archaeological investigation shall occur, unless authorized by the department 
[SHPD].” 
 
In order to ensure that the Site 18511 burial is not inadvertently impacted during activities 
associated with the development and use of the surrounding area, certain mitigation 
procedures will be implemented.  These involve both short-term measures instituted to protect 
the burial site during any development of the Kona Commons property, as well as long-term 
measures to properly manage and preserve the burial site. 
 
The central component of this mitigation strategy is the establishment of a protective buffer that 
will surround both the burial chamber and the overlying lava pressure ridge.  This will be a 
permanent buffer that will remain undeveloped, with the possible exception of the planting of 
native vegetation to serve as a visual screen. 
 
 
7.2 SHORT-TERM PROTECTIVE MEASURES 
 
The following interim protective measures will be implemented to protect the Site 18511 burial 
during activities associated with the development of the Makalapua Project District.  As 
described in Section 6.0, these development activities will include the construction of 
commercial buildings, parking, roadways, sidewalks, and landscaped areas. 
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7.2.1 Buffer Zone 
In order to establish the boundaries of the buffer zone surrounding the Site 18511 burial, the 
location and extent of both the Feature C lava tube and the low lava pu‘u that covers it were 
mapped using a Trimble Geo7X Global Navigational Satellite System (GNSS) unit.  The limits of 
the subsurface lava tube, its entrances, and the lava pressure ridge within which it rests, as well 
as bulldozed areas located adjacent to them, are shown in Figure 16 and Figure 17.  These 
figures also show the limits of the existing 30-foot buffer fence established by the previous 
Burial Treatment Plan. 
 
At the request of cultural descendants and other consulting individuals, the perimeter of the 
proposed buffer zone was extended to encompass the entire extent of the pu‘u that contains the 
lava tube (Figure 18).  The designated buffer area measures approximately 62.5 meters (ca. 
205 feet) in length (northwest to southeast) by 37 meters (ca. 120 feet) in width (northeast to 
southwest).  No construction activity will be allowed to occur within this buffer zone. 
 
The boundary of the buffer zone was designed to follow the outer edge of the roughly crescent-
shaped lava pressure ridge along its eastern, western, and southern sides.  Along its northern 
side, the outer edge of the buffer zone cuts straight across from one tip of the crescent to the 
other, including the level area of lava partially enclosed by the pu‘u.  This level area, which 
fronts the lava tube opening, will serve as an entryway to the burial site and provide adequate 
space for individuals to approach it without the need to climb atop the pu‘u itself.   
 
 
7.2.2 Protective Fencing 
Bright orange plastic fencing has been erected surrounding the Site 18511 burial, and this will 
be expanded to include the buffer zone and maintained prior to the construction of the 
surrounding wall (see Section 7.3.2).  This fencing will continue to serve as a highly visible 
temporary barrier to alert people in the area to the presence of the burial until long-term 
protective measures are put in place (Section 7.3). 
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Figure 16. Global Navigational Satellite System map of the Site 50-10-27-18511, Feature C lava tube and associated lava pressure 
ridge, including the existing boundary fence and adjacent bulldozed areas. 
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Figure 17. Global Navigational Satellite System map of the Site 50-10-27-18511, Feature C lava tube and associated lava pressure 
ridge overlaid atop an aerial photograph of the site (background aerial from Google Earth, accessed 2016).
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Figure 18. G
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7.2.3 Construction Plans 
The location of the Site 18511 burial and its buffer zone will be accurately plotted on all grading 
and construction plans utilized by construction personnel prior to the start of any land-altering 
activities associated with the development of the Makalapua Project District. 
 
7.2.4 Archaeological and Cultural Monitoring 
Both a trained archaeological monitor and a cultural monitor will be on site during any ground-
disturbing activities conducted in the vicinity of the Site 18511 burial.  The cultural monitor will 
preferably be a cultural descendant of the area.  Prior to the undertaking of any construction 
activities in the vicinity of the burial, all construction crew members and equipment operators 
involved in the construction will be given a cultural and archaeological awareness briefing.  
This briefing will introduce construction personnel to the general history of the area as well as 
to the location and importance of the Site 18511 burial.  Construction crews will also be 
instructed as to the proper protocols to be followed when working around the burial, the proper 
procedures to follow in order to avoid adversely impacting the site, and the proper procedures 
to follow should they encounter previously unidentified human remains. 
 
 
7.3 LONG-TERM PROTECTIVE MEASURES 
 
7.3.1 Sealing of the Lava Tube 
Since the remains at the Site 18511, Feature C lava tube will be left in situ, the Lili‘uokalani 
Trust, following the expressed wishes of the cultural descendants and other consulted 
individuals, intends to seal the entrances to the tube.  The tube openings will be sealed with 
locally procured stones mortared together with cement.  The mortar may be stained to blend in 
with the stones and make it less visible. 
 
7.3.2 Enclosing Wall Around the Site 
A low wall of stacked stones mortared together with cement will be constructed to completely 
encircle the burial site.  This wall will mark the outer perimeter of the designated protective 
buffer zone.  Measuring approximately 2½ feet in height, the wall will serve as a visual 
indication of the location of the burial and act to deter access into the area.  The wall will be 
built of locally available stone and will be erected in close consultation with cultural 
descendants prior to the commencement of construction activities in the immediate vicinity of 
the burial location.   
 
A narrow opening (approximately four feet in width) will be set within the northern portion of 
the enclosing wall to allow access into the site area for maintenance and for visitation by 
recognized cultural descendants and other individuals identified by the Lili‘uokalani Trust.  
Cultural descendants and other consulted individuals felt that a gate should not be placed at 
this opening; instead a simple metal chain or rope will be strung across it to discourage access 
by unauthorized individuals, but allow entry into the burial area when appropriate.   
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7.3.3 Vegetation 
Existing invasive vegetation will be cleared from within the designated buffer area surrounding 
the burial.  At present this non-native vegetation includes fountain grass (Pennisetum setaceum), 
klu (Acacia farnesiana), and Christmas berry (Schinus terebinthifolius) shrubs.  Native species may 
be allowed to grow within the buffer.  The decision as to what, if any, native vegetation is to be 
planted within the buffer area will be determined once invasive vegetation is cleared.  If native 
vegetation is planted within the burial area, it should be appropriate to the dry climate of 
coastal Keahuolū.  The option of planting native vegetation outside of the enclosing wall to 
provide a visual buffer for the burial would be considered based upon the future use of the 
surrounding area. 
 
7.3.4 Signage 
Given the location of the Site 18511 burial within a relatively high traffic area, the cultural 
descendants and other consulting individuals felt there was a need for some form of signage to 
mark the burial location as a culturally sensitive area.  A small brass plaque will be attached to 
large boulders placed outside the enclosing buffer wall and will be installed upon completion of 
the wall’s construction.  The plaque will be the same as that created for burial sites located 
alongside the route of the Ane Keohokālole Highway.  The wording on this sign was developed 
by Analu Josephus, a cultural descendant of the area.  The plaque will indicate, in both 
Hawaiian and English, that the site is a wahi kapu, a culturally sensitive area.  The text of the 
plaque will read as follows: 
 
 
 

WAHI KAPU 
(Sacred Site) 

He wahi mea nui kēia i ka mo‘olelo o ko Hawai‘i Pae‘āina; 
pāpā ‘ia ke komo ‘ana. E ho‘ihi i ke kapu o kēia wahi. Mai komo. 

 
(This is a culturally significant place; access is restricted. 

Please show your respect by not entering this area.) 
 

Mālama ‘ia nā wahi i helu ‘ia he mea nui ma ke kānāwai o ka Moku‘āina. 
Hiki ke ho‘opa‘i‘ia he ho‘opa‘i uku he $20,000. 

(Mokuna 6E-11, Hawai‘i Revised Statutes). DLNR-SHPD (808) 692-8015 
 

(Historic sites are protected under state law violation could result in a $20,000 fine. 
(Chapter 6E-11, Hawai‘i Revised Statutes) DLNR-SHPD (808) 692-8015) 
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7.3.5 Site Access  
Access within the buffer wall of the Site 50-10-27-18511, Feature C burial will be provided to 
cultural descendants, and other individuals wishing to visit the burial for cultural purposes 
with permission from cultural descendants, upon request of the Lili‘uokalani Trust. 
 
7.3.6 Site Monitoring, Maintenance, and Security  
Maintenance and security of the Site 50-10-27-18511 burial will be provided by the Lili‘uokalani 
Trust.  At minimum, annual site inspections will be carried out to check the condition of the 
burial site so that any potential threats from human or natural agencies can be identified and 
managed accordingly.
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APPENDIX A 
 

DESCRIPTION OF SITE 50-10-27-18511 
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The following description of Site 50-10-27-18511 was taken from the Paul H. Rosendahl, Ph.D., 
Inc. 1993 report of their Archaeological Inventory Survey of the 100-acre Kona Industrial 
Subdivision Expansion Site (O’Hare and Rosendahl 1993:A-10 to A-12).
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The following description of Site 50-10-27-18511 is taken from the 2014 Pacific Legacy, Inc. 
report of their Supplemental Archaeological Inventory Survey of the Kona Commons property 
(McIntosh et al. 2014:103–116): 
 
 
SIHP Number: 50-10-27-18511 
Site Type: Complex 
Status: Relocated 
Present Condition: Fair 
Description: Site 50-10-27-18511 is a complex comprised of five features: a modified overhang 
(Feature A), a lava excavation (Feature B), a lava tube (Feature C), and two additional lava 
excavations (Feature D and Feature E).  The Feature C lava tube contains human remains.  
Features A through C were originally identified and recorded during the 1992 PHRI survey 
(O’Hare and Rosendahl 1993:A-10 to A-12), while the Feature D and Feature E lava excavations 
were discovered during the present survey. 
 
Site 18511 was relocated by Pacific Legacy archaeologists and found to be situated toward the 
center of the project area, approximately 170 meters east of Makala Boulevard and c. 85 meters 
west of Loloku Street (Figure 3).  It is located c. 211 meters east (95°) of the Site 18509 complex.  
In overall extent, the site complex measures c. 44.4 meters in length (east to west) and c. 18.8 
meters in width (north to south). 
 
Site 18511 appears to be a multi-use complex whose component features served a range of 
functions.  The Feature A overhang seems to have been modified for use as a temporary shelter, 
the Feature C lava tube served as a burial chamber, the Feature B lava excavation could have 
been utilized as either a planting area or a quarry, while the Feature D and E lava excavations 
seem most likely to represent areas where stone was quarried for use as building material. 
 
Feature A 
Site 50-10-27-18511, Feature A was originally recorded during the 1992 PHRI survey as a 
“walled overhang,” measuring c. 9.00 meters by c. 6.00 meters, with a maximum ceiling height 
of c. 1.25 meters (O’Hare and Rosendahl 1993:A-10).  The PHRI feature description for site 
18511, Feature A further notes that 
 

The overhang is oriented at 100°/280° and opens up at the base of a large pressure ridge.  
It is 7.00 m long and has an average depth of 5.00 m.  An area in front of the overhang is 
fairly level and has been cleared of most rock.  A short wall has been built across the west 
entrance to this depressed area.  The wall is constructed of pahoehoe cobbles and 
boulders piled on top of bare bedrock.  There are some goat bones against the back wall 
of the overhang.  The overhang area gives access to a narrow, low-ceilinged cave.  There 
is no evidence that the cave has been modified or utilized in any way.  It is unaltered and 
in fair condition.  No cultural deposits or soil deposits were observed at this feature 
(O’Hare and Rosendahl 1993:A-10). 

 
Feature A was re-identified during the present survey and was found to be located at the 
southwestern edge of the Site 18511 complex, approximately 24.7 meters southwest (245°) of the 
Feature B lava excavation.  Upon inspection, Feature A appears to be a modified overhang, 
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rather than a walled overhang, as it had previously been described (Figure 19).  No distinct wall 
was identified; instead, stone stacking was observed in a crevice to the east of the overhang that 
stands approximately 3 to 4 courses high and measures c. 1.2 meters by c. 0.70 meters (Figure 
20).  Stacking was also noted to the west of the overhang, standing approximately two courses 
high and measuring c. 0.60 meters by c. 0.50 meters.  The overall dimensions of the overhang 
are c. 5.5 meters long, c. 1.6 meters wide, and c. 1.4 meters deep, making it much smaller than 
was originally recorded during the 1992 survey.  Some modern trash was observed within the 
eastern crevice of the overhang, including an aluminum Coca-Cola can, a clear glass screw-top 
bottle, and what appears to be a can of acetone. 
 
A lava tube is located to the south of the modified overhang.  It measures c. 10.0 meters in 
length, c. 2.5 meters in width, with a maximum interior height of c. 1.25 meters.  The main 
entrance is located on its western side, and contains tumbled rock that naturally slopes into the 
lava tube.  There is also a skylight entrance on the eastern side of the lava tube.   The interior of 
the lava tube is clear of debris and its floor relatively flat.  No modifications to the lava tube 
were noted.  Goat and dog bones are scattered throughout the north side of the lava tube.  
Recent trash, such as batteries and plastic debris, are also present inside of the tube.  No other 
cultural material was observed. 
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Figure 19. Plan view map of the Site 50-10-27-18511, Feature A. 
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Figure 20. Site 50-10-27-18511, Feature A modified overhang (view northeast). 

 
Figure 21. Site 50-10-27-18511, Feature A lava tube entrance (view south).
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The Feature A modified overhang appears to be in fair condition.  The overhang and lava tube 
show evidence of having been occupied by homeless individuals.  It is difficult to determine, 
however, if there have been recent alterations made to Feature A since the 1992 PHRI survey.  
The modified overhang most likely served as a temporary habitation shelter during the pre-
Contact period. 
 
Feature B 
Site 50-10-27-18511, Feature B is a lava excavation that was originally recorded during the 1992 
PHRI survey.  At that time the lava excavation was recorded as measuring c. 3.0 meters by c. 
1.50 meters, with a maximum depth of c. 1.60 meters (O’Hare and Rosendahl 1993:A-12).  The 
PHRI feature description for Site 18511, Feature B also indicates that 
 

Many naturally fractured bedrock fragments are at the bottom of a crevice at the crest of 
a pressure ridge.  This crevice is oriented at 115°/295° and is c. 5.00 m long and 1.75 m 
wide.  Some of the boulders (c. 0.40–0.50 m in diameter) in the west half of this crevice 
have been removed and are scattered outside on the south slope of the pressure ridge.  
This creates deep, bare pockets (up to 1.60 m deep) in the crevice.  These pockets may 
have been used for growing purposes, for cache areas, or for quarrying of raw materials.  
Vegetation is growing in two of the pockets, although little soil was noted.  Only a 
shallow (0.05–0.10 m deep) deposit of duff was observed.  The feature is unaltered and in 
good condition.  A waterworn boulder (c. 0.20 m by 0.25 m by 0.15 m) was observed in 
the crevice. (O’Hare and Rosendahl 1993:A-12) 

 
The Site 18511, Feature B lava excavation was relocated during the present survey (Figure 22).  
It is situated at the crest of a pāhoehoe ridge in the central portion of the site complex, 
approximately 24.7 meters northeast (65°) of the Feature A walled overhang.  The lava 
excavation was found to currently measure c. 5.8 meters in length by c. 1.6 meters in width, and 
to be c. 1.5 meters in depth.  There is a large amount of organic debris from growing vegetation 
(fountain grass, Pennisetum setaceum) and Christmas berry, Schinus terebinthifolius) within the 
interior of the lava excavation.  Numerous cobbles and boulders that were apparently removed 
from the lava excavation are scattered on the lava surface to the south. 
 
A small vesicular waterworn boulder was observed within the lava excavation (Figure 23).  
Although this boulder shows no evidence of battering, it could have been brought to the site to 
be used as a hammerstone.  No other cultural material was noted in or around the excavation.  
Feature B is currently in fair condition.  This lava excavation may have been used as a quarry 
site during the pre-Contact period. 
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Figure 22. Site 50-10-27-18511, Feature B lava excavation (view northwest). 
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Figure 23. Site 50-10-27-18511, Feature B waterworn boulder. 

 
Feature C  
Site 50-10-27-18511, Feature C was originally recorded during the 1992 PHRI survey and 
described as a “burial cave” located “at the south base of a large pāhoehoe pressure ridge. It 
contains scattered human bones” (O’Hare and Rosendahl 1993:A-12).  Feature C was recorded 
as measuring c. 2.90 meters by c. 2.28 meters, with a maximum ceiling height of c. 0.82 meters 
(Figure 24).  The PHRI feature description for Site 18511, Feature C further notes that 

Entrance is possible from a 0.80 m by 0.60 m hole in the ceiling of the cave.  The cave opens up 
both east and west from the opening, but skeletal material is present only in the west half.  The 
cave floor is c. 0.72 m below the ground surface at the opening, but only a narrow strip (1.60 m 
long and 0.25 m wide) down the middle of the cave has a ceiling high enough (0.72–0.80 m high) 
to allow further access.  This strip down the middle consists of a natural depression that had been 
filled with pahoehoe gravel and cobbles to create a smooth floor.  Most of the scattered bone was 
observed either in this depression, on top or among the cobbles, or on a bare bedrock shelf 
adjacent to and south of the depression.  The skeletal material consists of scattered finger, toe, 
and foot bones, some vertebrae, and one incisor.  The west end of this tube is blocked by roof fall.  
A glass patent medicine bottle was observed in this roof fall.
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Pahoehoe cobbles and boulders have also been stacked on the cave floor below the entrance.  The 
stacked area (c. 0.30 m by 0.90 m) is flush with the side of the cave on the north and west sides, 
and elevated c. 0.20–0.30 m above the cave floor on the south and east sides.  Some rocks in this 
stacked area and some of the rocks in the central depression were moved during the present 
survey in order to see if an articulated burial was present in the cave.  Only a puka shell (Conus 
sp.) was discovered in the stones by the entrance.  A few more scattered bones were observed 
under the depression fill, but no major bones (long bones or cranial material) were present.  It 
seems probable that a burial was once present in the cave, possibly on top of the level central area 
of the cave, but was later removed.  This might have taken place during historic times when the 
cave might have been used for temporary habitation.  The cave is wet, with continual dripping 
from the roof, and the glass bottle found in the cave maybe historic evidence for use of the cave 
as a water catchment area.  The feature is unaltered-and in good condition.  The glass bottle was 
collected, the puka shell was not, and the bones were left in place. (O’Hare and Rosendahl 1993:A-
12) 

 
The Feature C modified lava tube was relocated during the present survey (Figure 25).  It is 
situated at the northern edge of the Site 18511 complex, approximately 8.8 meters north (11°) of 
the Feature B lava excavation.  The main entrance into the lava tube, labeled “Entrance B” on 
the PHRI site map, measures c. 0.80 meters by c. 0.60 meters.  There are boulders roughly 
stacked around and partially blocking this entrance.  The interior of the lava tube measures c. 
8.0+ meters in length by c. 3.0 meters in width, with a maximum ceiling height of c. 0.90 meters.  
The floor of the lava tube currently appears to be rough and unlevel due to rock fall. 
 
Within the lava tube, east of the main entrance is a stone filled terrace, measuring c. 0.30 meters 
in height.  Human skeletal remains were observed scattered within three concentrated areas 
inside of the lava tube.  The areas that contain human bone fragments include an area on top of 
the stone terrace, an area within a natural channel of the floor surface, and an area on a lava 
shelf just south of the natural channel.  No long bones or cranial elements were present among 
the scatter of human skeletal remains.  There were no other interior or exterior features noted 
within the lava tube. 
 
No artifacts or other cultural material was observed within the Feature C lava tube.  The glass 
medicine bottle noted in the original site description had been collected by the PHRI field crew, 
while the “puka shell” was not observed.  This lava tube currently appears to be in fair 
condition.  Feature C served as a burial, most likely pre-Contact in age. 
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Figure 25. Site 50-10-27-18511, Feature C modified lava tube entrance (view east). 
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Feature D 
Site 50-10-27-18511, Feature D is a lava excavation that was discovered and recorded during the 
present survey (Figure 26).  This lava excavation is located at the eastern end of the Site 18511 
complex, approximately 19.8 meters east (111°) of the Feature C lava tube.  It is situated on the 
slope of a low lava ridge.  The excavation is irregular in shape, measuring c. 4.2 meters in length 
(east to west) by c. 2.8 meters in width (north to south), and c. 0.20 meters in depth.  The upper 
layer of lava has been broken apart over a sizeable area, and block-like chunks of pāhoehoe 
appear to have been removed, leaving a relatively smooth (though sloping) interior floor, which 
is scattered with discarded subangular basalt boulders and cobbles. 
 
A small vesicular basalt hammerstone that is discoidal in shape was observed within the 
excavated area (Figure 27).  The hammerstone measures c. 0.9 centimeters in length, c. 
0.8 centimeters in width, and c. 0.4 centimeters in thickness.  The artifact was collected from the 
feature and, following documentation, was given into the care of the Lili‘uokalani Trust for 
curation.  Given the relatively small size of the artifact, it seems unlikely that it was used to 
break up the lava surface.  Larger waterworn boulders, such as that found at Feature B, appear 
to have been more commonly utilized for that purpose.  It is possible that the discoidal 
hammerstone was used to shape the edges of the stones removed from the excavation.  
However, though this too seems unlikely, taking into account its size and highly vesicular 
nature (which would have made it softer and less durable than a similar sized waterworn stone 
of dense basalt).  It seems more probable that the artifact was used for some purpose not 
directly related to the excavation of the feature, as a hammerstone for softer material, or as a 
very coarse abrader. 
 
The Feature D lava excavation is in fair condition.  The fact that much of the broken-up stone 
that originally formed the upper layer of the excavation’s lava surface appears to have been 
removed suggests that the feature was most likely utilized as a quarry for obtaining thick, 
tabular chunks of basalt stone that could be used elsewhere as building material.  It is probable 
that Site 18511, Feature D dates to the pre-Contact period.
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Figure 26. Site 50-10-27-18511, Feature D lava excavation (view west). 

 
Figure 27. Site 50-10-27-18511, Feature D hammerstone. 
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Feature E 
Site 50-10-27-18511, Feature E is a lava excavation that was discovered and recorded during the 
present survey (Figure 28).  This lava excavation is located along the northeastern edge of the 
Site 18511 complex.  It is situated approximately 8.5 meters west (288°) of the Feature D lava 
excavation along the same lava ridge.  The excavation is roughly rectangular in shape, 
measuring c. 4.2 meters in length (northeast to southwest) by c. 1.6 meters in width (northwest 
to southeast).  There is a natural fracture extending through the excavation in a northeasterly 
(59°) direction.  Feature E is similar to Feature D, in that it appears only the first course of loose 
material was removed from the lava excavation.  A small number of large boulders and cobbles 
remain within the interior of the excavation, mostly along its edges. 
 
No cultural material was observed within the Feature E lava excavation.  The feature is in fair 
condition.  It seems likely that the lava excavation was utilized for the quarrying of basalt stone 
for use as building material during the pre-Contact period. 
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Figure 28. Site 50-10-27-18511, Feature E lava excavation (view southwest).
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Figure 29. Affidavit of Publication for legal notice in Hawai‘i Star Advertiser.
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Figure 30. Affidavit of Publication for legal notice in West Hawai‘i Today.
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A series of consultation meetings were held with the recognized cultural descendants of the 
ahupua‘a of Keahuolū (as listed in Section 5.3) and additional concerned parties (as listed in 
Section 5.4) during the development of the present Burial Treatment Plan.   
 
 
KEAHUOLŪ DESCENDANT MEETING AND SITE VISIT, 24 MAY 2017 
 
Attendees 
 

Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Michael Shibata, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Paulette Ka‘anohi Kaleikini (Consulting Party) 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party)  

 
On May 24, 2017 the Lili‘uokalani Trust held a site visit to the Site 50-10-27-18511, Feature C 
lava tube burial for recognized cultural descendant and additional individuals with family 
connections to Keahuolū.  Time was spent examining the lava tube entrance and the 
surrounding environment. 
 
Following the site visit, a meeting was held at the Lili‘uokalani Trust offices in Kona.  At this 
meeting, the Trust presented an overview of the proposed realignment of the Kuakini Highway 
and the planned development for the Makalapua Project District.  The descendants and 
consulting individuals then provided their mana‘o (thoughts and opinions) concerning the 
proper future treatment of the Site 18511 burial.  The attendees also expressed concern about the 
Trust’s more general plans for development.  It was agreed that these wider concerns would be 
addressed in future meetings with Lili‘uokalani Trust staff. 
 
The descendants and consulting individuals agreed that the iwi (human remains) present within 
the Site 18511, Feature C lava tube should be preserved in place.  They felt that all of the 
openings to the lava tube should be sealed with stones to protect the iwi. 
 
The attendees were not comfortable with the existing 30-foot buffer proposed by the 1993 Burial 
Treatment Plan (Maly and Rosendahl 1993).  Ms. Nicole Lui suggested that the buffer be 
expanded to encompass the entire lava pu‘u covering the burial.  She expressed that pu‘u are an 
important feature of the natural and cultural landscape of coastal Keahuolū, and that the entire 
pu‘u should be preserved as it was an important component of the burial area.  The general 
feeling was that it was better for the buffer area to be based upon a natural landscape feature 
than on an arbitrary numeric distance.  It was agreed that archaeologists from Pacific Legacy 
would map out the extent of the pu‘u so that it could be included in development plans and that 
a more adequate buffer area could be established. 
 
The consulting parties were in agreement that a low stone wall (approximately 2½ feet in 
height) should be constructed to mark the outer perimeter of the buffer area.  For stability, the 
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wall of stacked stones will be mortared with cement.  They felt that there should be a small 
opening in the wall to allow access.  Mr. Jim Medeiros expressed his opinion that a gate not be 
placed in the opening, as it would only rust or rot and need replacement.  He and Ms. Kaleikini 
suggested that the opening be secured with a simple metal chain that could be unlocked to 
allow entry into the walled buffer area. 
 
The general feeling was that all non-native vegetation should be removed from within the 
walled burial area, and that only native species be allowed to grow there.  It was felt that if 
native vegetation was planted, it should be appropriate to the dry climate of coastal Keahuolū.  
Mr. Leleiwi noted that mature trees or brush should not be planted as that would only serve to 
attract homeless individuals who might shelter themselves within the burial area.  If any native 
vegetation was introduced, it should be low growing.  The decision as to what, if any, native 
vegetation should be planted within the buffer wall was left to a later time. 
 
Some discussion was held as to what, if any, signage would be appropriate to mark the burial.  
Ms. Lui mentioned the brass plaques that had been placed at the burials located adjacent to the 
Ane Keohokālole Highway and suggested that something similar might be used.  The group 
expressed the desire to further consider the question of signage before coming to a decision. 
 
It was agreed that the recognized cultural descendant and additional consulting individuals 
would reconvene once the lava pu‘u had been mapped and the Burial Treatment Plan had been 
modified to reflect their suggestions. 
 
Following the close of the general meeting, Ms. Nicole Lui, Mr. Mana Purdy, Mr. Michael 
Shibata, Mr. Morgan Leleiwi, and Mr. Rowland Reeve returned to the burial site to reexamine 
the area and establish the limits of the pu‘u and the proposed buffer perimeter that was 
requested during the meeting.  It was agreed that Mr. Reeve would return at a later date to map 
the extent and locations of the lava pressure ridge, the burial tube, and the nearby bulldozing so 
that an adequate and agreed upon buffer area could be established.  The limits of the pu‘u 
would be taken as the base of its slope.  It was found that bulldozing had taken place along the 
northern and western edges of the lava pressure ridge, providing an established boundary for 
the proposed buffer zone.  The remaining edges were examined and marked so that they could 
be mapped for planning purposes. 
 
 
KEAHUOLŪ DESCENDANT MEETING, 5 OCTOBER 2017 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 

 
On October 5, 2017 the Lili‘uokalani Trust staff met with cultural descendant Ms. Nicole 
Kealohaokalani Lui to discuss the buffer zone around the Site 50-10-27-18511, Feature C lava 
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tube burial.  During the previous descendant meeting, Ms. Lui had indicated her desire to have 
the buffer zone extended to include the full area of the lava pressure ridge (pu‘u) within which 
the lava tube burial is located.  In preparation for the meeting, archaeologists from Pacific 
Legacy plotted the limits of the subsurface lava tube, its entrances, and the pu‘u within which it 
rests, as well as the bulldozed areas located adjacent to it using a Trimble Geo7X Global 
Navigational Satellite System (GNSS) unit (Figure 16).  The resulting map was then overlaid 
onto the proposed street network of the development to determine the proximity of the pu‘u to 
the proposed realigned Kuakini Highway extension road corridor.  The corridor was found to 
overlap a section of the southeastern end of the puʻu.  This information was shared with Ms. 
Lui, who agreed to the removal of the section of the puʻu that overlapped the road corridor as 
long as the remainder of the puʻu was left intact. 
 
When discussing the planned construction of the low (2 to 2.5 foot high) stone wall surrounding 
the burial area, Ms. Lui suggested that four boulders (preferably taken from the material 
removed from the road cut at the eastern edge of the puʻu) be embedded into the wall marking 
the four cardinal directions.  She also recommended that the bronze plaque identifying the 
burial be located on the north-facing boulder. 
 
Also discussed was the future appearance of the undeveloped areas located northeast and 
across the Kuakini Highway extension road corridor from the puʻu.  Ms. Lui recommended that 
these areas be landscaped as naturally as possible with the open lava being planted with 
maiapilo (Capparis sandwichiana) bushes, pili (Heteropogon contortus) grass, and/or other native 
vegetation from the surrounding area.  
 
 
KEAHUOLŪ DESCENDANT MEETING, 1 MARCH 2018 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Mike Ikeda, Lili‘uokalani Trust 
Ms. Robyn Ito, SSFM International 
Mr. Austen Drake, SSFM International 
Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party) 

 
On March 1, 2018 the Lili‘uokalani Trust held a follow-up meeting with recognized cultural 
descendants and additional individuals with family connections to Keahuolū to discuss the 
treatment recommendations for the Site 50-10-27-18511, Feature C lava tube burial.  This 
meeting was held at the Trust offices in Kona.  Prior to the meeting, all of the attendees had 
been provided with copies of the revised draft Burial Treatment Plan.  The purpose of the 
meeting was to obtain clarity from the descendants and other attendees as to the proposed 
treatment recommendations for the burial. 
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Prior to the main discussion, Mr. Jim Medeiros expressed his opinion that lineal descendants of 
the Queen should be considered lineal descendants of all burials located on her lands. 
 
Following an introductory pule, Mr. Mana Purdy of Lili‘uokalani Trust presented a review of 
the burial treatment recommendations as they had been developed from previous meetings.  He 
discussed the original 1993 Burial Treatment Plan, referenced the descendants’ general feeling 
that the remains should be preserved in place, and mentioned the existing recommendations 
and issues to be discussed: sealing the lava tube entrances, construction of a physical buffer 
wall, leaving an opening in the wall for access, removing invasive species from within the 
buffer, and establishing the size and limits of the protective buffer. 
 
Mr. Rowland Reeve, the archaeologist from Pacific Legacy, then began eliciting from the 
descendants and concerned individuals their thoughts on the various burial treatment 
recommendations. 
 
Everyone in attendance was in agreement that the iwi kupuna (human remains) within the Site 
50-10-27-18511, Feature C lava tube should be preserved in place.  
 
Sealing the Tube: Mr. Medeiros expressed that there was no cultural reason for anyone to go 
into the tube.  Ms. Lui and Mr. Medeiros both agreed that it would be best to seal off all 
entrances to the lava tube.  This could be done with stones collected from the surrounding area 
placed within the openings to seal them.  Mr. Medeiros would have preferred that the stones 
sealing the entrances be dry-stacked rather than cemented together, but acknowledged the 
reality of needing to mortar the stones in order to protect the burial from disturbance.  It was 
agreed that the mortar should be stained to disguise it and to make it less visible. 
 
Long-Term Site Monitoring: Ms. Lui expressed the desire for long-term monitoring of the 
condition of the burial site.  She was assured by Lili‘uokalani Trust staff that they regularly visit 
and monitor the condition of the known burials on their lands.  Statements regarding the long-
term monitoring, maintenance, and security of the Site 50-10-27-18511 burial have been 
included in the Burial Treatment Plan.  “Maintenance and security of the Site 50-10-27-18511 
burial will be provided by the Lili‘uokalani Trust.  The condition of the burial site will be 
assessed on a regular basis so that any potential threats from human or natural agencies can be 
identified.” 
 
Encircling Wall (visual buffer): Ms. Lui and Mr. Medeiros were both of the opinion that the 
burial site should be encircled with a low stacked stone wall.  The reason for this wall would be 
to protect the site from future impacts.  This wall would be placed along the outer boundary of 
the protective buffer zone.  Mr. Medeiros felt that the wall should be two feet high and that it be 
mortared for stability.  The stone used in the construction of the wall should be taken from the 
immediate area.  Mr. Medeiros also suggested that the wall have a four-foot-wide entrance 
opening to allow access for maintenance and site visitation.  When not in use, this opening 
would be closed off by means of a chain or rope.  The placement of this opening would depend 
upon the shape and location of the buffer zone boundary.  Ms. Lui reaffirmed her feeling that 
larger stones should be set into the wall to mark the four cardinal directions.   
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She agreed with Mr. Medeiros that these stones would be incorporated into the wall and would 
not be higher than the height of the wall itself. 
 
Signage: Ms. Lui and Mr. Medeiros both felt that, given the location of the burial within a 
relatively high traffic area, there was a need for some form of signage. Rather than being placed 
in the enclosing wall, it was suggested that the signs be attached to large boulders placed 
outside the wall.  Ms. Lui possesses several brass signs that were originally created for burial 
sites located alongside the route of the Ane Keohokālole Highway, but never used.  The 
wording on these signs, which was in both Hawaiian and English, had been developed by 
Analu Josephus, a cultural descendant of the area.  It was agreed by Ms. Lui and Mr. Medeiros 
that these existing signs could be used for the Site 50-10-27-18511 burial. 
 
Buffer Zone: Ms. Lui had previously expressed her feeling that the protective buffer zone 
surrounding the burial should include the full extent of the lava pressure ridge (pu‘u) within 
which the lava tube burial is located.  The existing plan prepared for Lili‘uokalani Trust by 
SSFM International calls for the realigned route of the Kuakini Highway to pass northeast of the 
burial site.  This alignment would necessitate the removal of roughly 30 feet from the eastern 
edge of the pu‘u.  Mr. Medeiros stated that he wanted to save the entire pu‘u, no matter what.  
The planners from SSFM International and the Lili‘uokalani Trust staff explained the reasons 
for the proposed alignment of the highway, indicating that the County of Hawai‘i required that 
the road be four lanes (including a bike lane) and that in order to fit the required speed (35 
miles per hour) it could not have a sharper bend (which would allow it to be positioned further 
from the burial). 
 
Mr. Medeiros was insistent that the alignment needed to be moved.  He asked the planners to 
provide him with an alternate option.  Mr. Medeiros felt that the entire pu‘u was part of the 
burial site and wanted the pressure ridge to be preserved in its entirety.  He would not agree 
with the proposed design of the road and buffer area, and stressed the preciousness of the iwi 
kupuna at Site 50-10-27-18511 as it was the only one left in the area. 
 
Ms. Lui agreed with Mr. Medeiros, stating that she felt the pu‘u was part of the burial.  She also 
noted that the lava tube was an area where water was found and could have been used as a 
water catchment, giving it added significant in this dry region of coastal North Kona.  She 
pointed out that if the highway affected the pu‘u, it might also affect the availability of water in 
the tube.  She expressed the hope that the Trust could come up with a different plan to route the 
road around the pu‘u and not cut into it. 
 
Mr. Medeiros suggested moving the road alignment so that it ran makai of the burial site.  Ms. 
Crabbe explained that the proposed highway realignment needed to meet up with the existing 
intersection at Makala.  The planners stressed that the highway alignment needed to be a 
smooth curve rather than an ‘S’ bend for safety reasons.  Mr. Medeiros said that he understood 
these limitations, but that he felt the planning should overcome them to make it work. 
 
Ms. Crabbe clarified that the Trust originally considered the lava tube to be the burial area, but 
now understood that the descendants felt that the entire pu‘u was part of the burial. 
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Mr. Medeiros stated that there needed to be more options for the alignment of the highway, that 
he would like to see options for going different routes.  He expressed his gratitude to the Trust 
for being included in the planning process, and understood there might be costs involved in 
rerouting the highway alignment, but felt that this was an opportunity for Lili‘uokalani Trust to 
be “not just another developer,” and to preserve its kūpuna.  As a lineal descendant to the 
Queen, “My duty is to advocate for the kūpuna.”  He hoped it would be possible to examine 
more options.  Thanking the Trust for its patience, he asked for another design that would use 
the open land to the south and west and reroute the road away from the burial.  “We aren’t 
stuck.  We are only just starting.” 
 
Ms. Crabbe asked how the perimeter of the lava pressure ridge was determined.  Ms. Lui 
explained that what was mapped was the visible edge of the pu‘u where its slope met the 
surrounding relatively level lava.  Mr. Medeiros re-emphasized that, “we see the burial as the 
entire pu‘u.”  He asked rhetorically, “What do we get as a people by yielding to construction?”  
Ms. Lui asked why the road alignment had to be so wide.  The planners explained that the 
County intended for the highway to be four lanes of traffic.  Mr. Medeiros requested that the 
Trust reconsider their plans and come back with an alternative alignment.  He expressed the 
desire of the descendants to save the entire site. 
 
Ms. Crabbe requested clarification for the future, asking if the Trust should consider natural 
terrain features when determining the boundaries of cultural sites and buffer zones.  The 
general opinion was, yes, that natural boundaries were a more traditional way of looking at 
things.  Mr. Medeiros also stressed that it is important to ask for consultation and save as much 
as you can.  “Our kuleana is the kūpuna,” he explained.  “It is not our job to design the road.”  He 
was not ready to compromise or say yes to any plans, and felt there needed to be more 
creativity. 
 
Mr. Ikeda asked if it would be possible to use the rock from that portion of the pu‘u which 
would be cut by the highway to seal the tube openings.  In that way the removed stones from 
the pu‘u could become part of the burial.  Mr. Medeiros indicated that this would be a “worst 
case” scenario, that he would prefer not to damage the pu‘u in the first place. 
 
At the close of the meeting, the decision of the Trust staff was that they and the planners would 
return to the drawing board and that once alternative avenues were explored the group would 
reconvene for a future meeting.  
 
 
KEAHUOLŪ DESCENDANT MEETING, 18 APRIL 2018 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Mike Ikeda, Lili‘uokalani Trust 
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Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Aaron Joseph Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party) 

 
On April 18, 2018 the Lili‘uokalani Trust held a fourth meeting with recognized cultural 
descendants and additional individuals with family connections to Keahuolū to present design 
plan changes developed to address concerns raised at the previous meeting (held on March 1, 
2018).  The April 18th meeting was held at the Trust offices in Kona.  The purpose of the 
meeting was for Lili‘uokalani Trust staff to present to the descendants and other attendees 
revised road designs that would serve to protect the entire extent of the lava pressure ridge 
(pu‘u) within which the Site 50-10-27-18511, Feature C lava tube burial is located. 
 
Concerns had been raised during the March 1, 2018 meeting that the existing design plan called 
for the realigned route of the Kuakini Highway to pass northeast of the burial site, an alignment 
which would necessitate the removal of roughly 30 feet from the eastern edge of the pu‘u.  This 
alignment was felt by the descendants and other attendees to be unacceptable, and they 
requested that Lili‘uokalani Trust staff consult with their experts to come up with one or more 
alternative alignments that would avoid impacting the entire pu‘u. 
 
Following an introductory pule, Mr. Mana Purdy of Lili‘uokalani Trust presented a review of 
the results of the previous meetings held regarding the Burial Treatment Plan for the Site 50-10-
27-18511, Feature C lava tube burial.  The initial meetings had resulted in the general agreement 
that the permanent preservation buffer surrounding the burial should include not only the lava 
tube itself, but also the low pu‘u (lava pressure ridge) containing the lava tube.  Mr. Purdy 
expressed the Trust’s appreciation to the descendants for sharing their mana‘o that a cultural site 
consists not only of a structure (or in this case a burial), but the land form that encompasses it 
(in this case the pu‘u), and how important it is to preserve the entirety of the land form.  
 
Mr. Purdy then discussed the results of the previous meeting and the rejection of the plan put 
forth by the Trust that would necessitate the removal of a portion of the pu‘u.  He then 
explained that following the meeting, Lili‘uokalani Trust staff had met with their planners and 
technical professionals to discuss possible solutions.  A number of alternatives were broached, 
and two possible options were agreed upon.  Both of these options realigned the streets in the 
area to avoid impacting the pu‘u. 
 
Mr. Purdy then showed plans depicting the two options.  In the first option, the route of the 
proposed realigned Kuakini Highway was redesigned so as to pass further northeast of the 
burial site, thereby avoiding impacting the pu‘u.   This option required that the realigned 
highway encroach 10 feet onto the lot presently occupied by the BMW dealership and 24 feet 
into the Target parking area.  This option would require negotiation with both Target and the 
BMW dealership. 
 
The second option kept Kuakini Highway along its present alignment south of the Kona 
Commons area and then had it swing north to the west of the current Makala Boulevard.  In 
both options, the area surrounding the pu‘u would be framed by roads and by a 
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bicycle/walking path.  Both options ensured that the pu‘u containing the burial was not 
impacted by construction activities. 
 
The descendants and other attendees were happy with the two new options.  They expressed 
their appreciation to the Trust for its willingness to go back to the drawing board and come up 
with a plan to preserve the pu‘u.  Although both options were agreeable to the group, Mr. 
Medeiros preferred the second option as it would not require any discussions with Target or the 
BMW dealership.  Mr. Medeiros explained that he supports the second option and that he 
would also support this through the Burial Council process.  The primary purpose of the first 
option to realign Kuakini Highway was to create a pedestrian and bicycle promenade next to 
the park area along the present alignment of the highway.  Mr. Medeiros did not care about 
bikers or a walkway.  Mr. Lui said to let the County worry about bike lanes.  He and Ms. Lui 
agreed that they felt the second option was best. 
 
Mr. Reeve, the archaeologist from Pacific Legacy, then went over with the descendants and 
other attendees the treatment recommendations previously agreed upon. 
 
Sealing the Tube: The descendants expressed their desire to be involved in the sealing of the 
lava tube entrances.  Ms. Lui requested that Mr. Medeiros be hired to seal the entrances.  The 
descendants want to be present during the sealing of the tube, and to have representatives of 
Lili‘uokalani Trust present, to ensure that the proper protocols are followed.  
 
Encircling Wall: Ms. Lui and Mr. Medeiros both felt that the low stacked stone wall enclosing 
the burial and marking the visible buffer should follow the perimeter of the lava pressure ridge.  
On the northern edge, however, the wall should run straight across from one point of the 
crescent-shaped lava pressure ridge to the other, allowing for an entrance area.  Mr. Medeiros 
reiterated that the wall should be approximately two and a half feet high and that it have a four-
foot-wide entrance opening to allow access for maintenance and site visitation.  When not in 
use, this opening would be closed off by means of a simple chain or rope. 
 
Signage: It was agreed that one of the brass signs originally created for burial sites located 
alongside the route of the Ane Keohokālole Highway and presently in the possession of Ms. Lui 
be used to mark the Site 50-10-27-18511 burial. 
 
Vegetation:  It was generally agreed that all non-native vegetation should be removed from 
within the walled burial area, and that only native species be allowed to grow there.  If native 
vegetation was planted within the burial area it should be appropriate to the dry climate of 
coastal Keahuolū.  The decision as to what, if any, native vegetation was to be planted within 
the buffer wall would be determined once invasive vegetation was cleared and the area was 
given a chance to recover.  It was agreed upon that the option of planting native vegetation 
outside of the enclosing wall to provide a visual buffer for the burial would be considered based 
upon the future use of the surrounding area. 
 
At the close of the meeting the descendants and others in attendance again thanked the Trust  
staff for their willingness to come up with alternative design plans that made it possible to  
preserve the burial and the surrounding pu‘u in their entirety. 
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November 08, 2019 

 

Queen Lili‘uokalani Trust                LOG NO: 2019.01526 

C/O Mana Purdy                 DOC NO: 1911CJO01 

74-5490 Makala Blvd. 

Kailua-Kona, HI 96740 

 

Aloha e Mr. Purdy, 

 

SUBJECT:  DRAFT Burial Treatment Plan for Site #50-10-27-18511, Lili‘uokalani Trust 

Lands in Keahuolū Ahupua‘a, North Kona District, Island of Hawai‘i, TMK: 

(3) 7-4-025:015. 

 

We apologize for the delay of this notification.  At its monthly meeting on October 17, 2019, the 

Hawai‘i Island Burial Council (HIBC) made the determination to preserve in place the above 

burial site, SIHP #50-10-27-18511. Additionally, the HIBC recommended that the State Historic 

Preservation Division (SHPD) accept the DRAFT Burial Treatment Plan. 

 

Following the recommendation of the HIBC, the DRAFT Burial Treatment Plan for Site #50-10-

27-18511, Lili‘uokalani Trust Lands in Keahuolū Ahupua‘a, North Kona District, Island of 

Hawai‘i, TMK: (3) 7-4-025:015 is accepted by the SHPD.  Please change the title from “DRAFT 

Burial Treatment Plan” to “Burial Site Component of a Preservation Plan” and submit hard 

copies of the final version with a copy of this letter and a text-searchable PDF CD to both our 

Kapolei and Hilo offices. 

 

Should you have any further questions or concerns, you may contact our Hawai‘i Island Burial 

Sites Specialist, Christian Omerod, at (808) 294-9573 or Christian.Omerod@Hawaii.gov. 

 

 

Mahalo, 

 

 

 

Mr. Hinano Rodrigues, B.A., J.D. 

History & Culture Branch Chief 

 

 

CC: Mara Mulrooney, Pacific Legacy, Inc. 

Hinano Rodrigues

https://stateofhawaii.na1.echosign.com/verifier?tx=CBJCHBCAABAA5DTdZpJFrMvyR-GF3aneqbJMs6ZOSDnY
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1.0 INTRODUCTION 
 
At the request of the Lili‘uokalani Trust, Pacific Legacy, Inc. has prepared the following 
Preservation Plan (PP) to address the protection and long-term preservation of three historic 
properties situated within the Makalapua Project District. These three historic properties, which 
include State Inventory of Historic Places (SIHP) site numbers 50-10-27-13260, a complex with 
three modified collapsed sinks; SIHP 50-10-27-13261, an enclosure; and the SIHP 50-10-27-
30287 trail and associated petroglyph, are being preserved because of their cultural significance. 
The historic properties included in this plan were recorded within the 213-acre Urban Phase III 
parcel and the 100-acre Kona Commons parcel of Lili‘uokalani Trust lands located within the 
ahupua‘a (land division) of Keahuolū in the district of North Kona on Hawai‘i Island. The sites 
included in this plan are located within the 67-acre Makalapua Project District, which includes a 
portion of the Urban Phase III project area as well as a portion of the Kona Commons project 
area [TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009, 010; (3) 7-4-025:001–003, 005, 012, 015].  
 
This Preservation Plan has been developed in consultation with cultural descendants from the 
area, the Office of Hawaiian Affairs (OHA), Nā Ala Hele Trails and Access Program, Ala Kahakai 
National Historic Trail, NPS, the State Historic Preservation Division (SHPD), and the 
landowner (Lili‘uokalani Trust). 
 
 
1.1 STATUTORY REQUIREMENTS 
 
This Preservation Plan is intended to satisfy the requirements of Hawai‘i Administrative Rules 
Chapter 13-277 (HAR §13-277, Rules Governing Requirements for Archaeological Site 
Preservation and Development). HAR §13-277, Section 3 describes the components of a 
Preservation Plan prepared pursuant to Hawai‘i Administrative Rules, Chapter 13-284 (HAR 
§13-284, Rules Governing Procedures For Historic Preservation Review To Comment On 
Section 6E-42, HRS, Projects). These components include the following: 
 

(1) Identify for each significant historic property which forms of preservation will be 
implemented: avoidance and protection (conservation), stabilization, rehabilitation, 
restoration, reconstruction, interpretation, or appropriate cultural use. 

 
(2) Specify the buffer zones around each significant historic property and depict them on 

a map of sufficient scale. 
 
(3) Specify short-term protection measures for each significant historic property that 

will be within or near a construction area. 
 
(4) Discuss the agency or person’s consultation process for historic properties deemed 

significant under paragraphs 13-275-6(b) (5) or 13-284-6(b)(5). The agency or 
person shall consult with ethnic organizations and individuals for whom the historic 
properties are of significance. The comments on preservation treatment expressed by 
these individuals or organizations shall be considered when preparing the 
preservation plan. The plan shall include a list of individuals and organizations 
consulted, and shall summarize their input. 

 
(5) Specify the long-term preservation measures to be undertaken at each significant 

historic property. 
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1.2 REPORT ORGANIZATION 
 
This Preservation Plan has been organized into eight sections to address the various matters 
associated with the protection and long-term preservation of SIHP 50-10-27-13260, 50-10-27-
13261, and 50-10-27-30287. 
  

Section 1 Provides an introduction to the Preservation Plan.  
Section 2 Presents background on the Urban Phase III and Kona Commons Project 

Areas and SIHP 50-10-27-13260, 13261, and 30287, including location, 
environment, and a brief overview of the previous archaeological work 
undertaken in the area.  

Section 3 Provides a detailed description of SIHP 13260, 13261, and 30287. 
Section 4 Discusses the proposed development for the area surrounding SIHP 

13260, 13261, and 30287. 
Section 5 Details the consultation process undertaken in regards to SIHP 13260, 

13261, and 30287. 
Section 6 Outlines the plans to protect and preserve the SIHP 13260 complex, the 

SIHP 13261 enclosure, and the SIHP 30287 trail and associated 
petroglyph from potential adverse effects during the development and use 
of the surrounding area. 

Section 7 Provides a summary of the Preservation Plan. 
Section 8 Lists the various references cited in the document. 

 
Appendix A contains the acceptance letters from SHPD for the 2014 Kona Commons SAIS 
report (McIntosh et al. 2015) and the 2011 AIS report for the Urban Phase III parcel (Reeve 
et al. 2019). Appendix B includes additional correspondence with SHPD regarding historic 
properties in the Makalapua Project District. Appendix C contains the Burial Site Component of 
a Preservation Plan for SIHP 50-10-27-18511, Feature C. 
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2.0 PROJECT BACKGROUND 
 
This section of the preservation plan provides background information on the project area. It 
discusses the physical attributes of the area as well as its archaeological resources.  
 
 
2.1 PROJECT DESCRIPTION 
 
The Lili‘uokalani Trust is proposing the development, enhancement, and refinement of 
approximately 67.2 acres of land that includes portions of the 100-acre Kona Commons 
property and the adjacent 213-acre Urban Phase III parcel, as well as a small section of 
previously developed land east of the Kona Commons parcel (Figure 1 and Figure 2). This 
project is referred to as the Makalapua Project District, and is described in detail in Section 4. 
The area is at the northern edge of Kailua town in the coastal portion of the ahupua‘a of 
Keahuolū in the district of North Kona on the island of Hawai‘i.  
 
The Makalapua Project District includes the southern half of the Kona Commons parcel as well 
as the eastern portion of the Urban Phase III parcel. The area to the northeast contains the 
Lili‘uokalani Children’s Center complex, the area to the northwest is now occupied by a mix of 
commercial properties and parking areas, to the southeast lies commercially developed land that 
forms part of the Kona Industrial Area, and to the southwest are playing fields that are within 
the Old Kona Airport State Recreation Area.  
 
Though mostly undeveloped at present, portions of the Makalapua Project District area have 
been disturbed by bulldozing, and by landscaping associated with the construction of the former 
Swing Zone driving range in the southwestern corner of the area, roadways, and 
commercial/industrial buildings in the eastern portion of the project area.  
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Figure 2. Location of SIHP 50-10-27-13260, 13261, and 30287 in the Makalapua Project District, with Urban 
Phase III and Kona Commons project areas shown on an aerial photo (Esri World Imagery 2019). 
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Figure 3. Location of Makalapua Project District and historic properties included in the Preservation Plan and the 
Burial Site Component on an aerial photo with TMK boundaries (Esri World Imagery 2019).  
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2.2 ENVIRONMENTAL SETTING 
 
The Makalapua Project District is located at the foot of the volcanic peak of Hualālai, on the 
drier leeward side of the island of Hawai‘i. The geology underlying most of the area, including 
the areas containing SIHP 13260, 13261, and 30287, consists of gently undulating pāhoehoe 
lava flows laid down sometime between 1,500 and 3,000 years ago (Wolfe and Morris 1996). 
These pāhoehoe flows possess very little in the way of surface soil, most of which consist of thin 
aeolian sediments that have accumulated in depressions and low-lying areas (soil type rLW in 
Sato et al. 1973:Map 85). The lava is scarred by upthrust pressure ridges, fissures, collapsed 
blisters, and lava sinks. Subsurface lava tubes and blisters are also present within the flow. 
 
Less than 750 mm (c. 29.5 in.) of rain falls in a year along this stretch of the Kona coast 
(Giambelluca et al. 1986). Due to the limited amount of rainfall, vegetation is relatively sparse. 
The undisturbed pāhoehoe lavas within the Makalapua Project District are vegetated in a 
ground cover of introduced fountain grass (Pennisetum setaceum), with occasional stunted 
kiawe (Prosopis pallida), and Christmas berry (Schinus terebinthifolius) trees, as well as koa 
haole (Leucaena leucocephala), klu (Acacia farnesiana), lantana (Lantana camara), and 
bougainvillea (Bougainvillea spp.) shrubs. Scattered native shrubs such as ‘uhaloa (Waltheria 
indica), are also present, with Polynesian-introduced noni (Morinda citrifolia) trees growing 
out of lava sinks and other natural depressions in the terrain. During the Pre-Contact period, the 
dominant vegetation throughout this area would probably have been pili (Heteropogon 
contortus) grass.  
 
 
2.3 CULTURAL AND HISTORICAL BACKGROUND 
 
SIHP 50-10-27-13260, 13261, and 30287 are located within the ahupua‘a (land division) of 
Keahuolū, which follows the traditional mauka to makai (from the mountains to the sea) 
pattern, extending from the upper slopes of Hualālai to the coastal waters north of Kailua Bay. 
Keahuolū is bounded to the north by the ahupua‘a of Kealakehe and to the south by the 
ahupua‘a of Lanihaunui (also referred to as Lanihau 1) and Honua‘ula 3. 
 
The ahupua‘a of Keahuolū possesses a rich cultural history that has been investigated as part of 
the various cultural and archaeological studies undertaken for the Lili‘uokalani Trust by Pacific 
Legacy. A detailed narrative of the cultural and historical background of the ahupua‘a, with 
emphasis on its coastal region, is provided in the SAIS report for the Kona Commons property 
(McIntosh et al. 2015) as well as the AIS report for work undertaken in the Urban Phase III 
parcel (Reeve et al. 2019).  
 
Archaeological studies and historic research suggest that the primary centers of population 
within the ahupua‘a of Keahuolū during the pre-Contact period were located at the coast and in 
the well-watered uplands (McIntosh et al. 2015:23–26). The main areas of coastal settlement 
seem to have been located at the small crescent bays of Halepa‘o and Pawai (also known as 
Papawai, according to Clark 2003:287), as well as along the sandy beach immediately south of 
Pawai in the area known as Makā‘eo. The fishing village of Makā‘eo appears to have been the 
closest settlement to the Makalapua Project District. Although the Makalapua Project District 
area shows some evidence of human activity during the pre-Contact period, this activity all 
appears to have been of a temporary nature and the area does not look to have supported a 
permanent pre-Contact population (McIntosh et al. 2015). 
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In the early years following Western contact, little changed in the lives of the inhabitants of 
coastal Keahuolū. With time, however, the introduction of foreign diseases for which the 
kama‘āina (native-born residents) possessed no natural resistance as well as population shifts 
caused by changing economic conditions resulted in a general decrease in the coastal population 
of the ahupua‘a (McIntosh et al. 2015). Despite this general population decline, the fishing 
settlements of Pawai and Makā‘eo continued to be occupied by local ‘ohana (families) into the 
1940s, when the village of Makā‘eo and its attendant coconut grove was destroyed to make way 
for the Kona Airport (Clark 1985:110; McIntosh et al. 2015:25–26). 
 
At the time of the Māhele ‘Āina (land division) of the 1840s, the entire ahupua‘a of Keahuolū 
was awarded to the ali‘i wahine (chiefess) Analea (Ane) Keohokālole under Land Commission 
Award 8452: Apana 12 (Royal Patent 6851). Two post-Contact trails (the Māmalahoa Trail and 
a smaller horse trail) are known to have crossed the Kona Commons property during the post-
Contact period (McIntosh 2015:28–29, 182–183). As with the pre-Contact period, there does 
not appear to have been any permanent occupation on the property during the post-Contact 
period (McIntosh et al. 2015:183–184).  
 
 
2.4 ARCHAEOLOGICAL BACKGROUND 
 
The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the twentieth century, when Bishop Museum archaeologist John 
F.G. Stokes began documenting the heiau (shrines) of Hawai‘i Island (Stokes 1991). The earliest 
investigations formed part of larger regional or island-wide surveys, and as a result were not as 
detailed as later studies. These initial surveys were concentrated along the coast, which was the 
main area of settlement during the pre-Contact period. A detailed review of these early 
archaeological studies, as well as those later investigations undertaken within the broader 
ahupua‘a as a whole, is provided in the SAIS report of the Kona Commons property (McIntosh 
et al. 2015:51–69). The following sections provide information on the two most recent 
archaeological studies undertaken within the Kona Commons project area as well as previous 
studies in the adjacent Urban Phase III project area, portions of which are within the Makalapua 
Project District. 
 
2.4.1 PHRI Inventory Survey of the Kona Commons Project Area, 1992 
In 1992, Paul H. Rosendahl Ph.D., Inc. (PHRI) conducted an AIS of the 100-acre Kona 
Commons property (O’Hare and Rosendahl 1993). The 1992 survey identified a total of 18 
archaeological sites containing 38 component features. These sites included a segment of the 
historic Māmalahoa Trail, as well as lava excavations, modified outcrops, filled depressions, 
stone alignments, stone mounds, terraces, walls, hearths, walled overhangs, an enclosure, a 
modified depression, a cairn, a cave shelter, and a lava tube burial (O’Hare and Rosendahl 
1993:ii). The 1992 inventory did not identify the SIHP 50-10-27-30210 complex. The 1992 AIS 
provided substantial evidence of human activity within the Kona Commons project area during 
the pre-Contact period. These activities, however, all appear to have been primarily short-term 
in nature, undertaken by individuals visiting or passing through the area rather than residing 
within it. 
 
2.4.2 Pacific Legacy Supplemental Archaeological Inventory Survey of the Kona 
Commons Project Area, 2014 
In 2014, Pacific Legacy, Inc. conducted an SAIS of the Kona Commons property (McIntosh et al. 
2015) that included both the original 100 acres surveyed by PHRI in 1992 and an additional 10 
acres extending off of its southwest corner in the area formerly occupied by the Swing Zone 
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driving range. This SAIS was undertaken to assist the Lili‘uokalani Trust in planning for the 
future development of the area. The purpose of this survey was to assess the current state of the 
historic properties initially identified during the 1992 survey and to determine if any additional 
historic properties existed on the property. 
 
During the course of the SAIS, 11 archaeological sites consisting of 21 component features were 
identified. These sites consist primarily of small and crudely constructed features or modified 
natural features, including stone mounds, modified depressions, modified overhangs, C-shaped 
walls and alignments, small enclosures, a historic petroglyph, and a historic trail. Of the 11 sites 
identified, four had been previously recorded (SIHP 50-10-27-18502, 50-10-27-18508, 50-10-
27-18509, 50-10-27-18511), while seven sites were newly identified (SIHP 50-10-27-30207, 
50-10-27-30208, 50-10-27-30209, 50-10-27-30210, 50-10-27-30211, 50-10-27-30212, 50-10-
27-30287). These features appear to have served a range of functions. Among these were 
temporary habitation, storage, travel, visual markers, possibly stone quarrying and/or crop 
cultivation (in the case of the lava excavations), communication (in the case of the historic 
petroglyph), and burial. 
 
The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period. Three sites, the SIHP 50-10-27-
18502 modified depression, the SIHP 50-10-27-30211 petroglyph (which consists of two 
English letters, possibly representing personal initials), and the SIHP 50-10-27-30287 trail 
appeared to date from the post-Contact or modern periods. The remainder of the sites possessed 
a more traditional style of construction, suggesting that they were pre-Contact in age. 
 
All of the sites identified during the 2014 survey appeared to have been associated with 
relatively short-term activities. Among these activities was the modification and use of natural 
overhangs and lava tubes to serve as temporary shelters, storage areas, and burial crypts. Small 
stone enclosures and walled shelters appeared to have been erected to serve as temporary 
camping areas. Low stone mounds were built to serve as markers. Rough excavations were 
created in the lava surface, either to supply stone for the construction of nearby surface features, 
or to open pits that could be filled with mulch and used to grow dryland crops (McIntosh et al. 
2015). 
 
2.4.3 Archaeological Surveys of the Urban Phase III Project Area 
The Urban Phase III project area was the subject of a reconnaissance survey by the 
Archaeological Research Center Hawai‘i (ARCH; Ching 1978), an Archaeological Inventory 
Survey (AIS) undertaken by Paul H. Rosendahl, Ph.D., Inc. (PHRI) in 1989–1990 (Donham 
1990), and an AIS undertaken by Pacific Legacy in 2011 (Reeve et al. 2019). Haun & Associates 
(Haun and Henry 2006) also completed an archaeological survey that included a road corridor 
through a portion of the Urban Phase III project area. Stasack and Stasack completed detailed 
recording and analysis of petroglyph sites throughout Lili‘uokalani Trust lands in Keahuolū, 
including 14 of the 18 identified sites containing petroglyphs within the Urban Phase III project 
area (Stasack and Stasack 2012).  
 
In 1978, Francis Ching of Archaeological Research Center Hawai‘i, Inc. (ARCH) conducted a 
reconnaissance survey of 987 acres within the ahupua‘a of Keahuolū. This survey covered much 
of the coastal portion of the ahupua‘a, extending from the shoreline up to the Queen 
Ka‘ahumanu Highway. The survey resulted in the recording of a total of 59 archaeological sites 
containing 140 individual component features. Nine of the sites appeared to be located within 
the Urban Phase III survey area. 
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In 1990, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an AIS and test excavations of sites 
situated within a 1,100-acre portion of Lili‘uokalani Trust lands within Keahuolū (Donham 
1990). The designated survey area covered lands located both mauka and makai of the Queen 
Ka‘ahumanu Highway. This survey was the most extensive archaeological investigation to be 
undertaken within the ahupua‘a up to that time. Included within the survey was a 212-acre 
parcel located makai of the Ka‘ahumanu Highway that had formed part of Ching’s original 1978 
survey area and included the Urban Phase III project area. The PHRI survey recorded a total of 
239 sites (composed of 1,810+ component features) within its survey area. Of these, 55 sites 
were located within the 212-acre parcel located makai of Ka‘ahumanu Highway, which roughly 
corresponds to the Urban Phase III project area. Among the numerous features documented 
within this portion of the 1,100-acre survey area were excavated areas within the pāhoehoe lava, 
stone mounds, rock walls, cave shelters containing marine shell midden, stone platforms and 
terraces, and petroglyphs. 
 
In 2006, archaeologists from Haun & Associates conducted an archaeological inventory survey 
of the proposed Kona Kai Ola project, which consisted of two parcels encompassing a total of ca. 
370.5 acres in the ahupua‘a of Kealakehe located immediately north of coastal Keahuolū (Haun 
and Henry 2006). Their survey area also included a road corridor that extended south into 
Keahuolū and crossed through the Urban Phase III project area. They identified eight sites 
within the Urban Phase III road corridor, one of which had been previously recorded during the 
1990 PHRI survey (SIHP 50-10-27-13271), while the remaining seven were assigned new State 
Inventory of Historic Places site numbers (SIHP 25644 to 25650). The sites identified within the 
Keahuolū corridor consisted of stone alignments, stone mounds, and a lava blister. 
   
In 2011, Pacific Legacy, Inc. conducted an AIS for the Urban Phase III project, which included 
the recording of 120 archaeological sites containing 214 component features (Reeve et al. 2019). 
The survey also identified and recorded the locations of 540 lava excavations. Excavations of 
this type were distributed throughout the survey area. While each lava excavation was 
individually recorded, all were grouped together under one State Inventory of Historic Places 
site number: SIHP 50-10-27-29175. These lava excavations bring the total number of sites 
recorded up to 121. 
 
Of the 121 sites identified in the Urban Phase III project area during the 2019 AIS, 36 had been 
previously recorded, either during the 1978 ARCH reconnaissance survey (seven sites, four of 
which had been assigned new site numbers by the 1990 survey; Ching 1978), the 1990 PHRI 
inventory survey (27 sites and five lava excavations; Donham 1990), or the 2006 Haun & 
Associates survey (six sites; Haun and Henry 2006). A total of 85 sites were newly identified 
during the 2019 AIS (Reeve et al. 2019). 
 
Nine of the sites documented in 1978 by the ARCH (Ching 1978) reconnaissance survey appear 
to have been located within the limits of the present survey area. Only two of these sites were 
positively re-identified during the 2011 AIS. Five additional sites (one of which may be a lava 
excavation) were tentatively identified. The remaining two sites were not re-located and appear 
to have been destroyed, as they were recorded in the area formerly occupied by the Swing Zone 
driving range.  
 
During the course of the 2011 survey, an effort was also made to re-locate and re-identify all of 
the structural features recorded during the 1990 PHRI survey and the 2006 Haun & Associates 
survey. The 2011 survey was able to identify 36 of the 55 sites that were previously documented 
during the 1990 PHRI inventory survey. Five of these sites (SIHP 50-10-27-13276, 50-10-27-
13277, 50-10-27-13285, 50-10-27-13296, and 50-10-27-13352) were lava excavations and 
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were recorded under SIHP 50-10-27-29175. It also re-located seven sites recorded by Haun & 
Associates (along with two features possessing site tags with temporary site numbers, most 
likely assigned by the 2006 survey, that did not appear on the final site map). Several of the sites 
recorded during the 1990 survey that were not re-identified during the 2011 survey consist of 
what the 1990 survey report refers to as “pahoehoe excavations” and which the 2011 survey 
identified simply as “lava excavations.” Some of the sites recorded during the 1990 survey were 
located toward the southeastern corner of the survey area. These sites were likely destroyed by 
ground-disturbing activities associated with the transformation of the Old Kona Airport into a 
beach park and the construction and landscaping of the Swing Zone driving range. All 14 of the 
sites containing petroglyphs that were documented by Stasack and Stasack (2012) were re-
located during the 2011 survey. An additional four sites containing petroglyphs were also 
documented.  
 
2.4.4 Identified Sites within the Makalapua Project District 
A total of 16 historic properties have been identified within in the Makalapua Project District 
(Figure 4, Table 1). Many of the sites identified during previous surveys of the Kona Commons 
and Urban Phase III project areas appear to have been associated with relatively short-term 
activities. Among these activities is the modification and use of natural overhangs and lava tubes 
to serve as temporary shelters, storage areas, water catchment areas, and burial crypts. Small 
stone enclosures and walled shelters were likely erected to serve as temporary habitation areas 
or small shrines (heiau). People traveled across these areas on trails, low stone mounds were 
built to serve as markers, and concentrations of petroglyphs were created to mark wahi pana 
(storied places) or trails that people used to traverse the landscape. Rough excavations were 
created in the lava surface, either to supply stone for the construction of nearby surface features, 
to provide nesting areas for birds, or to open pits that could be filled with mulch and used to 
grow dryland crops. 
 
Five of the previously identified sites were documented during the AIS of the Urban Phase III 
project area (Donham 1990; Reeve et al. 2019). These include SIHP 50-10-27-13260, a complex 
of modified collapsed sinks used for water collection that was assessed as significant under 
Criteria c and d and recommended for preservation by Reeve et al. (2019). SIHP 50-10-27-
13261, an enclosure interpreted as a ceremonial structure, was assessed as significant under 
Criteria d and e and was also recommended for preservation. A preservation plan has been 
prepared for these sites (Mulrooney and Cleghorn 2022a). Three additional sites were identified 
within the portion of the Urban Phase III project area that is within the Makalapua Project 
District. These include SIHP 50-10-27-29111, a C-shaped wall; SIHP 50-10-27-29112, a C-
shaped wall; and SIHP 50-10-27-29143, Features E and F, which are modified overhangs. All 
three of these historic properties were assessed as significant under Criterion d and 
recommended for no further work. 
 
The remaining 11 sites were documented during the AIS and/or SAIS of the Kona Commons 
project area. These include eight sites that were assessed as significant under Criterion d and 
recommended for no further work: SIHP 50-10-27-18502, a modified depression used for 
temporary habitation; SIHP 50-10-27-18508, a walled overhang used for temporary habitation; 
SIHP 50-10-27-18509, consisting of two stone mounds, a lava excavation, and a modified 
depression; SIHP 50-10-27-30207, a lava excavation with an uncertain function; SIHP 50-10-
27-30208, a stone mound used as a marker; SIHP 50-10-27-30209, an enclosure used for 
temporary habitation; SIHP 50-10-27-30211, a post-Contact petroglyph; and SIHP 50-10-27-
30212, a C-shaped wall used for temporary habitation. SIHP 50-10-27-30287 is a post-Contact 
trail segment with a spatially associated petroglyph that has been assessed as significant under 
Criteria d and e and has been recommended for preservation (Mulrooney and Cleghorn 2022a). 
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At SIHP 50-10-27-30210, three features used for temporary habitation (Feature A, a modified 
overhang; Feature C, a C-shaped wall; and Feature D, an enclosure) were assessed as significant 
under Criterion d and recommended for no further work during the SAIS for Kona Commons. 
The fourth feature, Feature B, a lava excavation, was assessed as significant under Criterion d 
and recommended for data recovery. A data recovery plan has been developed to guide data 
recovery investigations at this feature (Mulrooney and Cleghorn 2022b). SIHP 50-10-27-18511 
contains five features. Feature A is a modified overhang that was used for temporary habitation; 
Feature B is a lava excavation interpreted as an agricultural feature; Feature C is a modified lava 
tube containing iwi kupuna; and Features D and E are lava excavations interpreted as quarrying 
areas. Features A, B, D, and E were assessed as significant under Criterion d and recommended 
for no further work. The Feature C burial was assessed as significant under Criteria d and e and 
was recommended for preservation in place; a burial treatment plan has been implemented 
(Reeve and Cleghorn 2019). 
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Table 1. Identified Historic Properties in the Makalapua Project District with 
Updated Significance Assessments and Mitigation Recommendations* 

SIHP# 
(50-10-27-) Site/Feature Type Signifi 

-cance 
Recommended 

Mitigation Study 

13260 Modified Sink (A, B, C) c, d, e Preservation Urban Phase III 
AIS 

13261 Enclosure d, e Preservation 
Urban Phase III 

AIS 

18502 Modified Depression d No Further Work 
Kona Commons 

SAIS 

18508 Walled Overhang d No Further Work 
Kona Commons 

SAIS 

18509 
Stone Mound (A and C), Filled 

Depression (B), Lava Excavation (D) 
d No Further Work 

Kona Commons 
SAIS 

18511 
Modified Overhang (A), Lava 

Excavation (B, D, E), Modified Lava 
Tube (C) 

d, e 
Preservation/ No 

Further Work/  
Burial Treatment 

Kona Commons 
SAIS 

29111 C-Shaped Wall d No Further Work 
Urban Phase III 

AIS 

29112 C-Shaped Wall d No Further Work Urban Phase III 
AIS 

29143 Modified Overhang (E, F) d No Further Work 
Urban Phase III 

AIS 

30207 Lava Excavation d No Further Work 
Kona Commons 

SAIS 

30208 Stone Mound d No Further Work 
Kona Commons 

SAIS 

30209 Enclosure d No Further Work 
Kona Commons 

SAIS 

30210 
Modified Overhang (A), Lava 

Excavation (B), C-Shaped Wall (C), 
Enclosure (D) 

d Data Recovery 
Kona Commons 

SAIS 

30211 Petroglyph d No Further Work Kona Commons 
SAIS 

30212 C-Shaped Wall d No Further Work Kona Commons 
SAIS 

30287 Trail and associated petroglyph d, e Preservation Kona Commons 
SAIS 

*Historic properties recommended for preservation are shaded.
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3.0 DESCRIPTIONS OF HISTORIC PROPERTIES 
 
The following section provides detailed descriptions of SIHP 50-10-27-13260, 50-10-27-13261, 
and 50-10-27-30287. These descriptions are summarized from those included in the report of 
the 2011 Archaeological Inventory Survey of the Urban Phase III parcel (Reeve et al. 2019) and 
the 2014 Supplemental Archaeological Inventory Survey of the Kona Commons property 
(McIntosh et al. 2015) and additional information is provided for SIHP 30287. A fourth historic 
property, SIHP 50-10-27-18511, is also being preserved within the Makalapua Project District, 
and long-term protection of the iwi kupuna (ancestral remains) identified within the Feature C 
lava tube and surrounding features at the site are guided by a burial site component of a 
preservation plan (Reeve and Cleghorn 2019; included in Appendix C). 
 
SIHP 50-10-27-13260 
SIHP 50-10-27-13260 is a complex with three modified collapsed sinks, Features A through C 
(Figure 5). The 1990 PHRI survey recorded SIHP 50-10-27-13260 as a complex consisting of six 
features:  
 

two walls, one of which is constructed across an overhang (Feature A). The second wall is 
associated with a sinkhole (Feature B). Also present are two pahoehoe excavations (Features C 
and D), a filled crevice (Feature E) and an overhang (Feature F). (Donham 1990:A-5 to A-6).  

 
Feature B was described as a wall “built across a sinkhole and pahoehoe crevice” (Donham 
1990:A-5). Donham noted that: 
 

A coconut shell fragment, gourd fragments, and 12 thin, smooth sticks (c. 15cm in length and 
c.0.8cm in diameter) occur inside the overhang. The sticks are situated beneath the gourd and 
coconut fragments. A waterworn basalt hammerstone (16×13 cm) is also present. (Donham 1990: 
A-5) 

 
The 2011 survey identified the site and was able to identify most of the previously recorded 
features. Features A and B were given their original designations and a total of 12 lava 
excavations were identified near the site, among them the lava excavations previously 
designated as Features C and D by PHRI. These lava excavations were among the 540 lava 
excavations that were identified during the Urban Phase III AIS (Reeve et al. 2019) that were 
designated as SIHP 50-10-27-29175. The previously identified Feature E stone-filled crevice 
and Feature F overhang were located but were determined to be natural features and were not 
recorded during the 2011 survey. The 2011 survey identified an additional feature; which was 
designated Feature C, a modified collapsed sink. Reeve et al. (2019 Volume II:29–35) provided 
the description below for the site. 
 
All three modified sinks (Features A, B, and C) are quite similar in their construction. Each of 
these natural lava collapsed sinks has had one or more of its edges filled and faced with stones 
so as to narrow the diameter of the opening and limit the amount of light entering it. Pāhoehoe 
slabs have been placed on the sink floor under overhanging portions of the roof and directly 
beneath natural water seeps. These slabs appear to have acted as supports for water catchment 
vessels. Two fragments of ipu (bottle gourd, Lageneria siceraria, synonym Lageneria vulgaris) 
were observed within the interior of the Feature A sink, while gourd fragments and the 
remnants of a coconut shell cup were found within Feature B. Additional cultural material noted 
at the site included a waterworn basalt cobble at Feature A and a group of three small sticks near 
the coconut cup in Feature B, which were left in situ. No cultural material was observed within 
Feature C.  
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SIHP 50-10-27-13260 is in good to fair condition. It appears that all three of these modified 
collapsed sinks functioned as water catchment features. The faced stone fills that block a portion 
of each sink opening seem intended to narrow their interior dimensions, possibly to help limit 
evapotranspiration from sunlight and wind. The set pāhoehoe slabs are all located under the 
dripline of the collapse sinks and may have supported water catchment vessels. Gourd water 
containers, the remnants of which were found within Features A and B, were likely placed atop 
the pāhoehoe slabs and beneath the drips so as to catch and hold drinking water. The coconut 
cup was probably used to dip water out of these vessels into other, more portable, containers. 
SIHP 50-10-27-13260 was most likely constructed and utilized during the pre-Contact and/or 
early post-Contact periods. 
 
Feature A is located in the southeastern portion of the site, approximately 8 m south (202˚) of 
Feature B (Figure 6). Feature A consists of a deep, natural collapse sink which has been filled 
and faced at its north end, narrowing the size of its opening. The facing consists of small to 
medium sub-angular basalt boulders that have been loosely stacked up to four to five courses on 
the bedrock collapse sink floor. It measures approximately 1.65 m long (east to west) by ca. 1.15 
m in height. A fill of small to medium sub-angular basalt boulders and large cobbles has been 
piled behind (to the north of) the boulder facing. This fill extends ca. 1.05 m in width. The 
remaining opening to the collapse sink measures ca. 1.15 m in length (north to south), by ca. 
1.05 m in width (east to west). Near the bottom of the sink are natural overhangs that extend 
out to the southwest and northeast. The floor of the collapse sink therefore is larger than its 
opening, with maximum internal measurements of ca. 2.53 m in length (northeast to southwest) 
by ca. 1.85 m in width (northwest to southeast). 
 
The floor of the feature is fairly level with some visible bedrock in the northwestern portion and 
medium to large pāhoehoe slabs set onto the bedrock in the southeastern portion. These slabs 
appear to have been placed underneath the natural dripline of the collapse sink. In the 
northeastern area of the collapse sink, a natural collapsed roof slab created a small shelf with 
two large gourd fragments atop it. The pieces of gourd are body fragments that are currently 
stacked on each other. One measures ca. 18.5 cm by ca. 14 cm and the other measures ca. 9.5 
centimeters by ca. 7.0 cm. This shelf area remains dry during precipitation, and may have 
functioned as a storage area. Continuing north from the shelf area is a narrow lava tube in which 
a single pāhoehoe slab has been placed. 
 
Feature A is in good condition. In addition to the two gourd fragments, a waterworn vesicular 
medium sized basalt cobble manuport was found 1.1 m northwest of the northwest edge of the 
feature under a natural overhang. The modifications to the natural collapse sink, the placement 
of the pāhoehoe slabs beneath its dripline, and the fragments of bottle gourd all suggest that 
SIHP -13260, Feature A apparently functioned as a water catchment feature. The intentional 
narrowing of the opening of the collapse sink may have been intended to decrease 
evapotranspiration of the water being collected. 
 
Feature B is located in the northwestern portion of the site atop a low pāhoehoe lava ridgeline, 
approximately 11.5 m west (287˚) of Feature A (Figure 7). Modifications have been made to the 
northwestern wall and floor of the natural collapse sink … Near the bottom of the sink, a low 
overhang opens for a short distance to the northeast. 
 
The northwestern section of the collapse sink has been filled with small to medium sub-angular 
basalt boulders and large cobbles. This fill extends roughly northwest to southeast and covers 
the sink’s entire northwestern section. It appears intended to narrow the opening of the collapse 
sink. The inner edge of the fill has been nicely faced with loosely stacked small to large sub-
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angular basalt boulders. The southwestern corner of the fill extends into the southern section of 
the collapse sink’s overhang, and the fill seems to have been placed so as to form a small 
chamber that extends into the northwest portion of the collapse sink. 
 
The area of fill measures 1.5 m in length (northwest to southeast) by ca. 0.95 m in width 
(northeast to southwest). Its maximum height is 0.91 m. The remaining opening of the sink 
measures 1.2 m in length (north to south) by 0.75 m in width (east to west). The internal 
measurements at the level of the floor are larger, being 3.0 m in length (north to south) by 1.45 
m in width (east to west). 
 
The floor of the collapsed sink appears to have been cleared, and some small to medium 
pāhoehoe boulder slabs have been placed to roughly level portions of the floor. Several of these 
slabs or concentrations of slabs may have served as supports for gourd vessels set up to collect 
water dripping from the ceiling. A fragment of gourd was found next to one such slab. 

 
Feature B is in good condition. It does not appear to have suffered much tumble. In addition to 
the gourd fragment located in the eastern portion of the feature’s interior, there is the remnant 
half of a coconut shell located in the northern interior. The bottom of the coconut has rotted 
away, leaving a ring of shell. Portions of the upper edge of the shell show evidence of having 
been smoothed, suggesting that the artifact was originally a cup like dipper. This rough coconut 
cup may have been used either to collect water dripping from the cave ceiling, or, more likely, as 
a dipper to transfer water from the gourd collecting bowl to a more portable container.  
 
Adjacent to the coconut shell are three sticks without bark. These range in length from 0.21 m to 
0.34 m. The function of these sticks, if any, is unclear. The previous 1990 PHRI survey recorded 
the presence of a basalt hammerstone. While no hammerstone was observed within Feature B, a 
waterworn vesicular cobble was present in Feature A, which was left in situ. No other cultural 
material was noted. 
 
Feature B’s construction style and the presence of gourd and coconut fragments suggest that it 
may have functioned as a water catchment feature. The fill and facing on the northwestern 
portion of the collapse sink appear to narrow the opening, possibly to help reduce water 
evaporation. The fragments of gourd and coconut suggest that water dripping from the ceiling 
and sides of the interior overhang was collected in gourd containers placed atop set pāhoehoe 
slabs. 
 
Feature C is located near the northeast end of the site approximately 8 m north (22˚) of Feature 
A (Figure 8). It is situated in the western end of a large boulder-filled collapse sink. The eastern 
portion of the collapse sink is filled with medium to large sub-angular basalt pāhoehoe boulders 
with the west corner of the sink being open. The fill has been roughly faced (to the west) to 
narrow the west corner of the triangular-shaped opening. The opening exposes a very shallow 
overhang. The floor of the opening consists of pāhoehoe bedrock and is covered with sub-
angular basalt pāhoehoe cobbles and one large pāhoehoe boulder that appears to have come 
from a natural collapse. This feature appears to be similar in construction to Features A and B, 
but is smaller and simpler in form … The entire collapsed sink measures approximately 5.2 m in 
length (east to west) and 2.97 m in width (north to south). The triangular-shaped opening in the 
west corner of the sink measures approximately 0.8 m in length (north to south), by 0.62 m in 
width (east to west). The floor of the opening measures 0.85 m in length (north to south) and 
0.55 m in width (east to west). The wall facing created by the fill runs north to south measuring 
approximately 88 m in length and is 0.55 m in height. 
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Feature C is in fair condition. It appears that only one large boulder has collapsed into the floor 
of the opening. No cultural material was observed in or adjacent to the sink. Given its similarity 
in construction to the other features at the site, it is likely that Feature C was constructed and 
utilized during the pre-Contact and/or early post-Contact period for water catchment. 
 

 
Figure 6. SIHP 50-10-27-13260, Feature A, modified collapsed sink (view to 
north). 
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Figure 7. SIHP 50-10-27-13260, Feature B modified collapsed sink (view to west). 

 

 
Figure 8. SIHP 50-10-27-13260, Feature C modified collapsed sink (view to east). 
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SIHP 50-10-27-13261 
 
SIHP 50-10-27-13261 is a roughly square stone-walled enclosure that was recorded during the 
1990 PHRI survey as a square enclosure with a possible entrance at its southwest corner. It was 
designated as SIHP 50-10-27-13261 (Donham 1990:A-6). During the PHRI survey, three 
waterworn basalt cobbles and five coral fragments were observed within the enclosure (Figure 
9). A single 1 by 1 m test unit was excavated in the southwestern corner of the enclosure wall 
and the associated wall tumble, which was described as “rockfill”:   
 

The rockfill consisted of a single layer of slabs (possibly wall fall) and two to three layers 
of smaller pahoehoe cobbles and pebbles. Thickness of the fill ranged from 0.16 to 0.20 
meters. Two small pockets of very dry soil were located in low spots of the crevice, 
beneath the rock fill. A sample of the soil was collected. No portable remains or other 
cultural material occurred in the test unit. (Donham 1990:A-6) 

 
SIHP 13261 may also be the “Enclosure of small aa boulders with cobble fill, interior paved in aa 
clinkers with some coral depression in center of enclosure; measures 4.5 m long, 4 meters wide; 
walls 40 centimeters wide” recorded as SIHP 50-10-27-06542 during the 1978 survey (Ching 
1978:6). Though the description does not exactly match the site, it is located in the same general 
area as SIHP 06542. 
 
The site was recorded during the 2011 AIS of the Urban Phase III parcel. Reeve et al. (2019 
Volume II:40–41) provided a full description for the site, which is summarized below.  
 
The enclosure that forms SIHP 13261 is located in the southeastern portion of the project area, 
approximately 79 m south (203˚) of SIHP 50-10-27-13260, Feature A. It is situated on the 
eastern edge of a large lava depression, which contains the SIHP 50-10-27-29143 complex. The 
surrounding vegetation consists of a ground cover of dense patches of fountain grass, and 
scattered lantana and Christmasberry trees. 
 
The stone-walled enclosure is roughly square in shape and is comprised of four walls (Figure 
10). The southern, eastern, and western walls are relatively straight, while the northern wall is 
slightly curved. The northwest and northeast corners of the northern wall are rounded, creating 
a more crescent-like shape to the north wall. There is a gap in the east end of the southern wall 
measuring approximately 1.1 m wide, which could possibly be an entrance.  
 
The exterior of the enclosure measures approximately 5.1 m (north to south) by 5.1 m (east to 
west). The interior measures 3.8 m in length (north to south) and 3.6 m in width (east to west). 
 
All four walls are faced with loosely stacked medium to large sub-angular basalt pāhoehoe 
boulders and boulder slabs, and filled with pāhoehoe boulders and cobbles. The enclosure wall 
ranges in thickness from 0.6 m to 0.8 m, with a maximum height (taken from the interior of the 
northeast corner) of 0.56 m (Figure 11 and Figure 12). 
 
The interior of the enclosure consists of sloping, undulating pāhoehoe bedrock. It appears that 
the northern portion of the interior was filled and leveled with medium to large pāhoehoe 
boulder and cobble slabs creating what is now a badly disturbed, possible low terrace that is 
backed by the northern wall. This possible terrace measures approximately 3.4 m in length (east 
to west), by 1.4 m in width (north to south) and 0.22 m in height. Atop the terrace is a line of 
three medium-sized boulders that are set on edge (measuring 0.9 m in from the western wall) 
and appear to subdivide the interior terrace. 
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Within the interior of the enclosure are three small oblong waterworn basalt boulders that could 
have originally been set upright (ku‘ula), but which are now tumbled and scattered. Two 
waterworn coral cobbles and a cobble-sized sand conglomerate were found within the interior 
fill. Three waterworn basalt cobbles, one waterworn cobble sized coral fragment and one 
waterworn pebble were found in the fill of the interior. Also, one waterworn pebble was found 
outside of the enclosure near the gap in the south wall. In the center of the enclosure’s interior is 
what appears to be a lava excavation. Stones removed from the excavation are scattered within 
the interior, with one of the excavated pāhoehoe boulders tumbled on top of one of the three 
oblong waterworn boulders. SIHP 13261 is in fair condition with sections of the enclosures wall 
slightly tumbled along its the outer edges and the possible terrace within the interior badly 
disturbed.  
 
The formal structure of the enclosure’s walls, the possible internal terrace, and the presence of 
coral and three oblong waterworn boulders suggest that SIHP 13261 may possibly have been a 
ceremonial structure, possibly a small shrine. It was likely constructed during the pre-Contact 
and/or early post-Contact periods. 
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Figure 9. PHRI plan-view map of the SIHP 50-10-27-13261 enclosure showing the 
location of their test excavation (Donham 1990:A-7, Figure A-4).
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Figure 10. Plan-view map of the SIHP 50-10-27-13261 enclosure.
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Figure 11. SIHP 50-10-27-13261 enclosure (view to northeast). 
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Figure 12. SIHP 50-10-27-13261 enclosure (view to west).
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SIHP 50-10-27-30287 
 
The SIHP 50-10-27-30287 was described in the 2014 SAIS as a remnant segment of a trail. 
SIHP 30287 was not identified during the 1993 PHRI survey, but was documented during the 
2014 SAIS of the Kona Commons property (McIntosh et al. 2015). This remnant trail segment 
runs diagonally across the makai portion of the Kona Commons survey area.  
 
The route of the SIHP 50-10-27-30287 trail was initially recognized on the 1924 USGS 
topographic map of Keahole Point Quadrangle, where it appears as a dotted line connecting the 
historic Māmalahoa Trail with the traditional coastal trail. This smaller trail branches off the 
Māmalahoa Trail in the Kona industrial area and extends northwest, joining the coastal trail in 
the vicinity of the former Makā‘eo settlement (now occupied by the Old Kona Airport Park). 
Previous development has destroyed both ends of the trail, leaving only a short intact section 
that runs diagonally through the undeveloped portion of the Kona Commons survey area. 
 
In order to more precisely determine the course of this historic trail, its route (as shown on the 
1924 USGS topographic map) was overlaid atop a contemporary aerial photograph of the area 
(Figure 13). The aerial revealed that the only portion of the connecting trail that might be 
expected to have survived was that portion running between Makala Blvd. and Loloku Street. 
Following identification of the trail’s approximate route based on the 1924 USGS map, a 
subsequent field investigation led to the observation of linear stretches of worn pāhoehoe lava 
that appeared to represent the bed of the historic trail traveled by shod horses and mules. These 
remnant traces of the trail were GPS mapped (see McIntosh et al. 2015:161). 
 
A physical examination of the area revealed an intermittent and faint, but discernible, line of 
abrasion on the surface of the pāhoehoe lava (Figure 14 and Figure 17). This wear pattern would 
have been caused by the passage of shod horses and mules along the trail, their iron shoes 
eroding the lava, wearing away the more glossy surface and leaving a distinctive line of darker 
lava. In some places, the bed of the trail is slightly (less than a cm) depressed, having been worn 
down by the passage of shod animals. The discoloration that marks the trail bed varies slightly 
along its length, but averages approximately 0.7 m in width. The visible course of the trail is 
intermittent, being broken at one point toward its western end by a line of bulldozer push and 
being obscured in other areas by vegetation. The visibility of the trail varies. It is most evident at 
its western end, just before it is broken by the shoulder of Makala Blvd., and again near its 
center. It is least visible at its eastern end near Loloku Street. 
 
There are occasional areas of battering along the course of the trail (Figure 18). These consist of 
concentrations of shallow marks in the surface of the lava where it appears to have been struck 
repeatedly by a hard object such as a stone. Areas of battering can be found both within and 
adjacent to the trail. They seem to be the result of some processing activity, but what that 
activity was or how it may have been related to the trail is uncertain. No portable cultural 
material was observed on or alongside the trail during the 2014 SAIS and subsequent site visits. 
 
Although relatively faint and difficult to discern over most of its length, the trail appears to be in 
fair condition. The best-preserved section (most visible) is approximately six meters in length 
and located at its western end. Here it is traceable for approximately 15 m before it is cut by a 
line of bulldozer push. The second most visible segment is closer to the center of the surviving 
trail segment. Here there are roughly 12 m of clearly discernible trail. There are no other 
physical manifestations of the trail beyond the abrasion of the lava surface, no laid trail bed or 
stone curbing as is present on surviving sections of the Māmalahoa Trail.  
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The northeastern end of the trail, where it would have connected to the Māmalahoa Trail, has 
been destroyed by the development of the Kona industrial area, while its southwestern end, 
where it would have joined the coastal trail, was demolished during the construction of the Old 
Kona Airport and the grading of the Swing Zone driving range. All that remains is a roughly 
174-m long remnant section in what would have originally been the central portion of the trail. 
This remnant is itself cut into two parts toward its western end by a line of bulldozer push 
(Figure 14). 
 
It is not clear whether the SIHP 50-10-27-30287 trail existed during the pre-Contact period, or 
whether it was a post-Contact development resulting from the need to connect the historic 
Māmalahoa Trail (which was thought to have been constructed at some time between 1836 and 
1855) with the traditional shoreline trail and the coastal settlement of Makā‘eo (situated in the 
area now covered by the Old Kona Airport). Given that the Māmalahoa Trail is known to have 
been constructed during the early post-Contact period, it is possible that the SIHP 50-10-27-
30287 connector trail is post-Contact in age and that it served as a route of travel for individuals 
leaving the Māmalahoa Trail for the coastal settlements of Makā‘eo and Pawai. 
 
 
ADDITIONAL DOCUMENTATION 
 
In January 2022, an additional feature was identified near the western end of the SIHP 50-10-
27-30287 trail. A petroglyph known as a piko poho (cupule) consisting of a circular depression 
with four concentric circles around it, was identified approximately 1.5 m from the southern 
edge of the trail. The petroglyph measures 30 cm long by 30 cm wide and is 2 cm deep (Figure 
14, Figure 15, Figure 16).  
 
According to Cox and Stasack: 
 

dots and circles are found almost exclusively on the island of Hawaii and are widely distributed 
there. This fact and their obvious age at Puuloa suggest that these simple symbols are probably as 
old as the basic lineal human figure. (Cox and Stasack 1970:56) 

 
Beckwith recorded the following in 1914 regarding the function of the petroglyph field at 
Pu‘uloa, located in the Puna District of Hawai‘i Island: 
 

Here is a large pahoehoe mound used as a depository for the umbilical cord (piko), at the birth of 
a child. A hole is made in the hard crust, the cord is put in and a stone is placed over it. In the 
morning the cord has disappeared—there is no trace of it. This insures long life for the child. 
(Beckwith n.d. as cited in Cox and Stasack 1970:56) 

 
Beckwith’s guide suggested that a dot or hole surrounded by concentric circles served as a mark 
for a first-born child, leading her to identify a dot with two concentric circles as “the first-born of 
an ali‘i” at Pu‘uloa (Cox and Stasack 1970:68). At Pu‘uloa, the petroglyphs were carved 
surrounding a pāhoehoe trail that is similar in form to the SIHP 50-10-27-30287 trail. 
 
In 1924, Ellis opined that concentric circles may have been related to travel, denoting movement 
around the island: “when there were a number of concentric circles with a dot or mark in the 
centre, the dot signified a man, and the number of rings denoted the number in the party who 
had circumambulated the island” (Ellis 1917:346 as cited in Cox and Stasack 1970:31). This 
interpretation was later discounted by Lee and Stasack (1999:86) due to inconsistencies 
(whether the concentric circles represented people or journeys). 
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Lee and Stasack (1999) noted the following regarding circular petroglyphs: 
 
The circle was a constant theme which we believe was carved throughout all periods. There are 
thousands of variations of this universal symbol on Hawai‘i Island. They may refer to a concept of 
completion, a journey, or encompassing by forming a ring around otherwise separate units. 
Whatever their significance, they appear to have been of considerable importance. (Lee and 
Stasack 1999:61–62) 

 
The petroglyph at SIHP 30287 is type “7402 cup with more than one ring” according to Lee and 
Stasack’s typology (1999:179). They inventoried 25 petroglyphs of this type at ‘Anaeho‘omalu 
and 42 at Pu‘uloa. Interestingly, the concentrations of petroglyphs at both ‘Anaeho‘omalu and 
Pu‘uloa surround trails and are dominated by circular forms and poho. The similar context of 
the petroglyph alongside the SIHP 50-10-27-30287 trail is noteworthy. 
 
Additional documentation of the SIHP 30287 trail and petroglyph using GPS was completed in 
January–March 2022. Ala Kahakai National Historic Trail, NPS staff members completed GPS 
documentation of the trail on January 27, 2022. LiDAR scanning and photogrammetry were 
carried out by Ala Kahakai National Historic Trail, NPS staff members on March 3 and March 
18, 2022.  
 
Following additional consultation carried out for this preservation plan (see Section 5), the 
significance assessment for the SIHP 50-10-27-30287 trail and associated petroglyph has been 
updated to include Criterion e as well as Criterion d, and both features are recommended for 
preservation.  
 

 P
reservation P

lan 
SIH

P
 50-10-27-13260, 13261, 30287, K

eahuolū A
hupua‘a 

N
orth K

ona D
istrict, H

aw
ai‘i Island 

M
arch 2023 

30 

 
F

igu
re 1

3
. P

o
rtio

n
 o

f th
e 1

9
2

4
 U

.S
. G

eo
lo

gical S
u

rvey m
ap

, K
eah

o
le P

o
in

t Q
u

ad
ran

gle o
verlaid

 o
n

 an
 aerial im

age 
(U

n
ited

 S
tates G

eo
lo

gical S
u

rvey 1
9

2
4

).



 

Preservation Plan 
SIHP 50-10-27-13260, 13261, 30287, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
March 2023 31 

 
Figure 14. Visible remnants of the SIHP 50-10-27-30287 trail and associated petroglyph (Esri World Imagery 
2021). 
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Figure 15. Newly identified petroglyph adjacent to SIHP 50-10-27-30287 trail (person standing on trail) (view to 
northeast).
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Figure 17. Abrasions marking the course of the SIHP 50-10-27-30287 trail (view to 
southwest). 

 

 
Figure 18. SIHP 50-10-27-30287, trail bed and battering marks (view to 
southwest). 
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4.0 PROPOSED DEVELOPMENT  
 
The mauka (inland) portion of the 100-acre Kona Commons property has been extensively 
developed for commercial use. This development consists of retail and warehouse structures 
with their associated parking areas (see Figure 2). Lili‘uokalani Trust is presently planning to 
develop the remaining undeveloped portion of the Kona Commons property, along with the 
easternmost portion of the Urban Phase III parcel, as well as two parcels that are currently 
occupied by warehouses on the eastern side of the Kona Commons property. This development 
project is referred to as the Makalapua Project District. 
 
 
4.1 PROJECT LOCATION 
 
The proposed Makalapua Project District is located northwest of Kailua Village and makai 
(southwest) of the existing Kona Commons Shopping Center. It includes Tax Map Key (TMK) 
parcels (3) 7-4-008:002 (por.); (3) 7-4-010:009, 010; (3) 7-4-025:001, 002, 003, 005, 015, and 
021. 
 
The project site is bordered to the northeast by the existing Kona Commons Shopping Center, to 
the northwest by vacant lands, to the east by the existing Kona Industrial Subdivision (KIS), and 
to the southwest by the County’s Kailua Park (also known as Old Airport Park). The project site 
is currently vacant and undeveloped with the exception of 1) a former recreational sports facility 
(the Swing Zone) located on Makala Boulevard, 2) a BMW car dealership on Loloku Street, 3) 
temporary storage and staging areas on Loloku Street, and 4) light industrial warehouses on 
Kaiwi Street. 
 
 
4.2 PROJECT DESCRIPTION 
 
The Makalapua Project District is envisioned to include residential, hotel, retail, commercial, 
office, and civic/community uses. The proposed project will be organized around an 
interconnected, pedestrian-oriented street network where homes, businesses, and 
entertainment are intermingled to provide a diverse experience for residents and visitors. 
 
The proposed Makalapua Project District responds to the need for housing and economic 
growth opportunities for the County of Hawai‘i’s growing population. The project will provide 
varied housing and commercial opportunities adjacent to the existing Kailua-Kona town in an 
area identified by the Kona Community Development Plan as a Regional Commercial Center 
(“Makaeo Village”). 
 
The modified sinks at SIHP 50-10-27-13260 and the SIHP 50-10-27-13261 enclosure are 
situated in areas designated for open space. The SIHP 50-10-27-30287 trail preservation area 
will maintain its natural pāhoehoe surface, which will distinguish it from the surrounding area. 
In planning the Makalapua Project District, Lili‘uokalani Trust has taken into consideration the 
long-term preservation of these three sites. 
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5.0 CONSULTATION 
 
HAR §13-277:3(4) states that as part of the preparation of a preservation plan, the organization 
involved:  
 

shall consult with ethnic organizations and individuals for whom the historic properties 
are of significance. The comments on preservation treatment expressed by these 
individuals or organizations shall be considered when preparing the preservation plan. 
The plan shall include a list of individuals and organizations consulted, and shall 
summarize their input.  

 
In the preparation of this Preservation Plan, Lili‘uokalani Trust has consulted with the Office of 
Hawaiian Affairs (OHA), Nā Ala Hele Trails and Access Program, Ala Kahakai National Historic 
Trail, NPS, the State Historic Preservation Division (SHPD), and recognized cultural 
descendants of the ahupua‘a of Keahuolū, including Ms. Nicole Lui and her parents, Mr. 
Raymond “Joe” K. Lui and Ms. Agnes Pelekane Kaelemakule Lui. The recommended treatments 
presented in this preservation plan were developed through discussions with each of these 
individuals and groups and are based upon the mana‘o (thoughts and ideas) of the consulted 
parties. 
 
 
5.1 CONSULTATION SUMMARY 
 
The preservation plan was developed in consultation with recognized cultural descendants of the 
ahupua‘a of Keahuolū. Specific components of the plan were discussed during site visits with 
Nicole Lui on the following dates: 

- December 6, 2019 
- January 24, 2020 
- January 19, 2022 
- March 16, 2022 

Video conference calls were held on the following dates: 

- August 14, 2020 
- November 5, 2021 
- February 18, 2022 
- April 1, 2022 
- May 11, 2022   

 
At the request of SHPD, additional consultation was carried out with Nā Ala Hele Trails and 
Access Program and Ala Kahakai National Historic Trail, NPS regarding the preservation of the 
SIHP 50-10-27-30287 trail. Video conference calls were held with Jackson Bauer (Nā Ala Hele 
Trails and Access Program) and Rick Gmirkin (Ala Kahakai National Historic Trail, NPS) on the 
following dates: 

- August 2, 2021 
- September 2, 2021 
- April 14, 2022 

Site visits were held on the following dates: 

- September 14, 2021 
- January 19, 2022 



 

Preservation Plan 
SIHP 50-10-27-13260, 13261, 30287, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
March 2023 37 

- March 3, 2022 
- March 18, 2022 

 
A preliminary draft of the preservation plan was presented to Kamakana Ferreira and Lauren 
Morawski of the Compliance Division at OHA on February 5, 2020. A complete draft of the plan 
was subsequently sent to them for review on November 17, 2020. The current draft plan was 
sent to Mr. Ferreira and Ms. Morawski for review upon submittal to SHPD for review. 
 
The components of the preservation plan were discussed during numerous meetings and site 
visits. Most of the feedback that was received during the development of this preservation plan 
related to the SIHP 50-10-27-30287 trail. The accepted SAIS report (McIntosh et al. 2015) had 
recommended partial preservation of one of the best-preserved sections of the trail. Upon 
further review, SHPD requested that additional consultation be undertaken with cultural 
descendants as well as Nā Ala Hele Trails and Access Program and Ala Kahakai National 
Historic Trail, NPS to gather additional feedback regarding significance assessments and 
mitigation recommendations, including proposed preservation measures (see Appendix B). A 
summary of feedback received during the various meetings and site visits is included below. 
 
December 6, 2019 site visit with Nicole Lui (cultural descendant): 

• Suggestion to extend the buffer at SIHP 50-10-27-13260 and SIHP 50-10-27-13261 to 
include the surrounding topography.  

• Discussion about whether to include enclosing walls for safety and interpretive signage 
around preservation areas. 

• Discussion about whether the trail should be walkable 
• Identification of best sections of trail to be preserved. 
• Suggestion to clear vegetation around SIHP 13260 and 30287 and return to GPS 

proposed buffers 
 
January 24, 2020 site visit with Nicole Lui (cultural descendant): 

• GPS documentation of buffer around SIHP 13260 
• GPS documentation of best sections of trail to be preserved 

 
February 5, 2020 meeting with Lauren Morawski and Kamakana Ferreira (OHA): 

• Agreement with proposed interim protective measures and long-term preservation 
measures. 

 
August 14, 2020 meeting with Nicole Lui (cultural descendant): 

• Agreement with significance assessments and mitigation recommendations for all 
identified sites in the Makalapua Project District as assessed in the 2015 SAIS for Kona 
Commons and the 2019 AIS for the Urban Phase III project area. 

• Agreement with previously discussed components of the preservation plan (buffer 
distances, interpretive signage, and surrounding walls. 

 
August 2, 2021 meeting with Jackson Bauer (Nā Ala Hele Trails and Access Program) and Rick 
Gmirkin (Ala Kahakai National Historic Trail, NPS): 

• Other examples of “blended landscape” approach with trails cited. 
• Suggestion of establishing MOAs for trail maintenance (LT, NAH, AK, SHPD). 
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• Ownership question—Jackson offered to follow up on Moana Rowland’s (Nā Ala Hele) 
determination that was made while the Kona Commons SAIS was in progress.  

• Clarification received from Rick about initial identification and consultation process. 
• Recommendation to look at NPS and Kalanamanu Trail signage for interpretive content. 
• Suggestion to look at NAH guidelines for breach sections, resurfacing if needed. 
• Recommendation to preserve entire trail segment, apply a buffer distance of 30 ft. on 

either side of the trail., and assess the trail as significant under Criterion e 
 
September 2, 2021 meeting with Jackson Bauer (Nā Ala Hele Trails and Access Program) and 
Rick Gmirkin (Ala Kahakai National Historic Trail, NPS): 

• Re. buffer size, possible range for discussion, comes down to SHPD. Cultural 
descendants’ opinion carries the most weight. 

• Followed up on abstract; State not definitive on ownership. Possibility of MOA. 
• Site visit scheduled for Sept. 14. 

 
September 14, 2021 site visit with Jackson Bauer and Moana Rowland (Nā Ala Hele Trails and 
Access Program) and Rick Gmirkin and Tanya Lizama (Ala Kahakai National Historic Trail, 
NPS): 

• Hokulia trail noted as example where archaeologists were able to directly date trail. 
• Connection to Mamalahoa Trail suggests trail is pre-1892. 
• Previously disturbed (bulldozed) areas could provide flexibility for breaches, blending 

into development. 
• Adaptive use of trail encouraged. 
• Suggestion to clear trail for documentation. 
• Ideas discussed with cultural descendants shared (10 ft. buffer on either side, low wall, 

interpretive signage, ADA-accessible sidewalk). 
• Feedback that 10 ft. seemed too narrow for a buffer. 
• Feedback that preference would be weaving in and out, with ADA-accessible areas where 

impacted or not apparent and continued use elsewhere. 
 
November 5, 2021 meeting with Nicole Lui (cultural descendant): 

• Follow-up on discussion during Sept. 14, 2021 site visit. 
 
January 19, 2022 site visit with Jackson Bauer (Nā Ala Hele Trails and Access Program); Rick 
Gmirkin, Tanya Lizama, Fred Baldenweck (Ala Kahakai National Historic Trail, NPS); and 
Nicole Lui (cultural descendant): 

• Piko poho petroglyph—incorporate into preserve, justification for wider buffer. 
• Methods of documentation, possibility to add virtual component with LiDAR scanning 

and photogrammetry. 
• Suggestion to identify areas of restoration, breaches, and “no touch zones” in 

Preservation Plan. 
• Discussion about how to make trail more accessible. Meandering sidewalk, leveling of 

low areas if needed, rehabilitation of impacted areas following NAH’s guidelines, 
encouraging continued use. 

• Additional areas for clearing identified and flagged. 
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January 27, 2022 site visit with Rick Gmirkin, Tanya Lizama, Fred Baldenweck (Ala Kahakai 
National Historic Trail, NPS) 

• GPS documentation of the trail. 
 
February 18, 2022 meeting with Nicole Lui (cultural descendant): 

• Suggestion to rehabilitate lower sections of the trail for safety. 
• Suggestion to allow breaches in less obvious sections of the trail, including the bulldozer 

push area. 
 
March 16, 2022 site visit with Nicole Lui (cultural descendant): 

• Identification of priority areas for preservation, possible breach areas. 
• Recommendation of 10 to 15 ft. (3 to 4.5 m) buffers extending from outer edges of trail.  

 
March 18, 2022 site visit with Rick Gmirkin, Tanya Lizama, Fred Baldenweck (Ala Kahakai 
National Historic Trail, NPS): 

• Documentation of trail using LiDAR and photogrammetry. 
 

April 1, 2022 meeting with Nicole Lui (cultural descendant): 

• Discussion regarding limits of grading and buffers, agreement that a minimum buffer of 
10 ft. (3 m) is sufficient when taken into consideration with the grading change and 
setback for any buildings in adjacent area. 

 
April 14, 2022 meeting with Jackson Bauer (Nā Ala Hele Trails and Access Program) and Rick 
Gmirkin (Ala Kahakai National Historic Trail, NPS): 

• Agreement regarding possible breach zones and priority areas for preservation. 
• Recommendation of 30 ft. (10 m) buffer extending from outer edges of trail. 
• Discussion regarding ownership of trail and future areas for development where trail is 

no longer visible. 
 
May 11, 2022 meeting with Nicole Lui (cultural descendant): 

• Finalization of language for interpretive signage.  
 
July 1, 2022 site visit with Nicole Lui (cultural descendant): 

 Discussion regarding options for potential breach in central portion of trail segment. 
 
July 27, 2022 meeting with Jackson Bauer (Nā Ala Hele Trails and Access Program),Rick 
Gmirkin (Ala Kahakai National Historic Trail, NPS), and Nicole Lui (cultural descendant):  

 Discussion about options for potential breach in central portion of trail segment to 
accommodate a pedestrian walkway. 

 Agreement regarding specific location of potential breach in the central portion of trail 
segment. 
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6.0 PRESERVATION RECOMMENDATIONS 
 
The following section outlines the specific treatment recommendations made to ensure the 
preservation and interpretation of SIHP 50-10-27-13260, 50-10-27-13261, and 50-10-27-
30287 (Figure 19). The physical integrity of the sites within this plan shall not be compromised. 
 
Overall Short-Term Protective Measures 
Prior to any ground-disturbing activities, a qualified archaeologist will physically show the 
buffers of each preservation site to the construction crew and explain that no heavy machinery 
will be permitted within the orange construction fencing, the only exception being for the 
allotted SIHP 30287 trail breach locations. 
 
Written and photographic verification of interim protection measures for each of the sites will 
be provided to SHPD via HICRIS and email and approved by SHPD prior to the initiation of 
ground-disturbing activities. 
 
Overall Long-Term Protective Measures 
A licensed land surveyor is required to establish the metes and bounds description for SIHP 
13260, 13261, and 30287. The restrictions and requirements of the current preservation plan, 
including a map of the preservation areas, and the metes and bounds description of the 
permanent preservation buffers, shall be incorporated into the property deed as a restrictive 
covenant and will be recorded with the Bureau of Conveyances with a copy submitted to SHPD 
via HICRIS and email. 
 
Non-Compliance 
The landowner is responsible for ensuring these protection and avoidance measures are 
implemented. 
 
As specified in HAR §13-277-8, non-compliance with the provisions and procedures established 
by this chapter may result in a directive to the person not to proceed with construction in the 
project area, a denial or revocation of SHPD’s written concurrence or agreement, and penalties 
as provided in section §6E-11, HAR, and applicable laws. 
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6.1 PRESERVATION PLAN FOR SIHP 50-10-27-30287 TRAIL AND PETROGLYPH 
 
At the time of the 2014 survey, the status of the SIHP 50-10-27-30287 trail was taken under 
consideration by Nā Ala Hele, the Hawaii State Trail and Access System. It determined that 
since the trail was not found on any maps prior to 1892, Nā Ala Hele would defer to SHPD’s 
recommendations regarding the trail. SHPD felt that a section of the trail should be preserved. 
For this reason, the 2015 SAIS report recommended the site for partial preservation and 
interpretation: 

 
The Site 50-10-27-30287 trail has been recommended for partial preservation and 
interpretation. It is proposed that one of the more visibly distinct segments of the trail be 
preserved with interpretive signage. This interpretive material would include a map 
showing the original course of the trail, as well as a written text describing the trail, 
indicating its relationship with the historic Māmalahoa Trail and the traditional shoreline 
trail, and explaining its importance to the residents of the nearby coastal settlements. 
Two potential preservation areas have been identified. The best preserved section of the 
trail is approximately six meters in length and located at its furthest western end. At this 
end, the trail is traceable for approximately 15 meters before it is cut by a line of 
bulldozer push. It is suggested that this entire 15 meter section be designated for 
preservation. The second most visible segment is closer to the center of the surviving trail 
segment. Here there are roughly 12 meters of clearly discernible trail, which could serve 
as an alternate preservation segment. It is recommended that one of these trail segments 
be selected for preservation and that interpretive signage be mounted adjacent to it. 
(McIntosh et al. 2015:180) 

 
Following additional consultation with Nā Ala Hele, Ala Kahakai, and cultural descendant 
Nicole Lui and her family, as well as the identification of a petroglyph near the eastern end of 
the trail, the recommendation was updated to include the entire length of the trail that was 
documented in January–March 2022 with agreed-upon sections where the trail is not as 
discernible that may possibly be breached (Figure 20). Sections that may be breached include a 
25-m section in the western portion of the trail, a 7-m section in the center, and a 15-m section 
at the eastern end of the trail.  
 
6.1.1 Buffer Zone 
The buffer zone for the preserved trail will extend at least 10 ft. (3 m) from the outer extent of 
either side of the trail in order to provide an overall preserved area with a minimum width of 
6.5 m (Figure 20). The buffer will serve as the limit of grading and there will be an additional 
setback beyond the buffer due to anticipated grading, plus additional setbacks for any buildings 
that are constructed in adjacent areas. No construction activities or heavy machinery will be 
permitted within the 3-m buffer for SIHP 30287. Interpretive signage will be installed near the 
eastern and western ends of the trail. The minimum buffer of 10 feet from the outer edges of the 
trail was established in consultation with Nicole Lui and her ‘ohana (Keahuolū Cultural 
Descendants). It should be noted that Rick Gmirkin (Ala Kahakai National Historic Trail, NPS) 
and Jackson Bauer (Nā Ala Hele Trail and Access) do not agree with this buffer distance and 
requested that the buffer distance be set at a minimum of 30 feet from either side of the outer 
edges of the trail.  
 
6.1.2 Short-Term Protective Measures 
 
Protective Fencing 
Prior to any ground-disturbing activities associated with construction in the area surrounding 
the SIHP 50-10-27-30287 trail and petroglyph to be preserved, bright orange plastic fencing will 
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be erected around the outer perimeter of the designated buffer zone. This fencing will serve as a 
highly visible temporary barrier to alert heavy equipment operators and other construction 
personnel to the presence of the trail segment. 
 
Construction Plans 
The location of the SIHP 30287 trail segment to be preserved and its designated buffer zone will 
be accurately plotted on all grading and construction plans utilized by construction personnel 
prior to the start of any land-altering activities associated with the development of the 
Makalapua Project District. 
 
Archaeological Monitoring 
A qualified archaeological monitor will be on site during all ground-disturbing activities 
conducted in the vicinity of the SIHP 30287 trail. Prior to the undertaking of any construction 
activities in the vicinity of the trail, all construction crew members and equipment operators 
involved in the construction will be given an archaeological awareness briefing. This briefing will 
introduce construction personnel to the general history of the area as well as to the location and 
importance of the SIHP 30287 trail. Construction crews will also be instructed as to the proper 
procedures to follow in order to avoid adversely impacting the site. 
 
6.1.3 Long-Term Protective Measures 
 
Vegetation Removal and Litter Control 
Existing invasive vegetation will be cleared by hand from within the designated buffer area 
surrounding the trail segment. At present this non-native vegetation includes fountain grass, 
klu, and Christmas berry shrubs. No vegetation will be planted within the preserve. Vegetation 
maintenance and litter control will be carried out by the landowner on a quarterly basis. 
 
Access 
Pedestrian access to the trail will be open to the public and pedestrian use of the trail will be 
encouraged. Vehicles, bicycles, skateboards, scooters, and strollers will be prohibited and signs 
will be posted at each entry point.  
 
Interpretive Signage 
The SIHP 50-10-27-30287 trail is not an easily recognizable cultural site. For this reason, it is 
important to have interpretive signage mounted adjacent to the trail to explain its importance. 
Metal signs may be erected at the eastern and western ends of the preserve containing the trail, 
as well as along access points where the trail may potentially be breached (see Figure 20). The 
signs may include a map of the original trail route showing its relationship to the Māmalahoa 
Trail and the coastal trail. A text accompanying the map will explain its significance. This text 
will read as follows: 
 

Historic Trail 
 

The faint abrasions on the surface of the pāhoehoe lava in front of you mark the 
course of a mauka-makai historic trail that once connected the Māmalahoa Trail 
with an ancient coastal trail that connected communities along the Kona coast. 
The Māmalahoa Trail was built for horse and wagon traffic during the early 19th 

century. This connecting trail linked the Māmalahoa Trail to the coastal 
settlements of Makā‘eo and Pāwai, and on to Halepa‘o. 
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This is a significant Native Hawaiian cultural site. Please respect this site and do 
not alter or damage the area in any way. Violations are punishable by law under 
HRS Chapter 6E-11.
 

 
Potential Breaches 
Three small sections of the trail have been identified as potential breach areas. The trail may 
need to be breached to increase connectivity and facilitate movement within the proposed 
development. This includes a proposed footpath near the center of the trail segment as well as 
areas along the eastern and western portions of the trail segment where existing roads may be 
realigned. Treatment of these sections will be determined in consultation with cultural 
descendants, Nā Ala Hele Trails and Access Program, and Ala Kahakai National Historic Trail, 
NPS.
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6.2 PRESERVATION PLAN FOR SIHP 50-10-27-13260 MODIFIED SINKS 
 
The SIHP 50-10-27-13260 modified sinks were described as “the best examples of the unusual 
water catchment features” and were recommended for preservation as “a relatively well-
preserved example of an unusual site type [that] reveals the ingenuity of the area’s local 
residents in obtaining drinking water in an extremely arid environment” (Reeve et al. 
2019:234). 
 
6.2.1 Buffer Zone 
The buffer zone for the modified sinks will extend to the edges of the natural pu‘u, or uplifted 
pāhoehoe on which the modified sinks are situated. The minimum distance between a preserved 
feature and the outer edge of the buffer is 8 meters. No construction activities or heavy 
machinery will be permitted within the 8-m buffer for SIHP 13260. This buffer zone is shown in 
Figure 21 and is both the short-term and long-term buffer for this site. 
 
6.2.2 Short-Term Protective Measures 
 
Protective Fencing 
Prior to any ground-disturbing activities associated with construction in the area surrounding 
the preserve area, bright orange plastic fencing will be erected around the outer perimeter of the 
designated buffer zone. This fencing will serve as a highly visible temporary barrier to alert 
heavy equipment operators and other construction personnel to the presence of the features. 
 
Construction Plans 
The location of the SIHP 13260 complex to be preserved and its designated buffer zone will be 
accurately plotted on all grading and construction plans utilized by construction personnel prior 
to the start of any land-altering activities associated with the development of the Makalapua 
Project District. 
 
Archaeological Monitoring 
A trained archaeological monitor will be on site during any ground-disturbing activities 
conducted in the vicinity of the SIHP 13260 modified sinks to be preserved. Prior to the 
undertaking of any construction activities in the vicinity of the features, all construction crew 
and equipment operators involved in the construction will be given an archaeological awareness 
briefing. This briefing will introduce construction personnel to the general history of the area as 
well as to the location and importance of the modified sinks. Construction crews will also be 
instructed as to the proper procedures to follow in order to avoid adversely impacting the site. 
 
6.2.3 Long-Term Protective Measures 
 
Vegetation Maintenance and Litter Control 
Existing invasive vegetation will be cleared by hand from within the designated buffer area 
surrounding the modified sinks. At present this non-native vegetation includes fountain grass, 
klu, and Christmas berry shrubs. Native plants and Polynesian-introduced species may be 
planted by LT’s natural resource managers within the preserve and in the open area 
surrounding it. Vegetation maintenance and litter control will be carried out by the landowner 
on a quarterly basis 
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Enclosing Wall  
A partial enclosing wall will be built along the base of the northern half of the natural rise, where 
the topography slopes gently, at a minimal distance of 8 m from the preservation features (see 
Figure 21). No wall will be built around the southern portion of the rise, as the topography is 
more abrupt in this area. A single entrance will be included for access and its location will be 
determined based on safety and feasibility. 
 
Access 
Access will be managed by the landowner due to safety concerns. Signage will be posted at the 
entrance to the preserve with information on scheduling access with Lili‘uokalani Trust. 
 
Interpretive Signage 
Interpretive signage will be mounted adjacent to entrance to the preserve to explain the 
importance of the features. A metal sign will be erected adjacent to the entrance.  
This sign will include a plan map of the site to help orient visitors. A text accompanying the map 
will explain its significance. This text will read as follows: 
 

Water Catchment Site 
 

The Kekaha region of North Kona is one of the most arid regions in Hawai‘i. Due 
to the scarcity of surface water, the ancient inhabitants of Keahuolū modified the 
environment in ingenious ways to access subsurface fresh water and collect 
rainwater. The three collapsed lava blisters in this preserve were modified to 
collect water. People added stacked stones to reduce light inside the blisters, 
reducing evaporation. They put pāhoehoe slabs under roof edges and placed 
water catchment vessels such as ipu (gourds) on the slabs to collect water from 
natural seeps and rainfall. Fragments of ipu were found inside these lava blisters, 
as was a coconut shell cup, which may have been used to transfer water from 
large ipu to more portable containers. 

 
This is a significant Native Hawaiian cultural site. Please respect this site and do 
not alter or damage the area in any way. Violations are punishable by law under 
HRS Chapter 6E-11.
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6.3 PRESERVATION PLAN FOR SIHP 50-10-27-13261 ENCLOSURE 
 
The SIHP 50-10-27-13261 enclosure was recommended for preservation based on its 
classification as a ceremonial feature. Various pieces of coral were identified at the site, as were 
three waterworn boulders which may have originally been placed in an upright position and 
been image stones (ki‘i pōhaku). 
 
6.3.1 Buffer Zone 
The buffer zone for the enclosure will extend to the edges of the natural pu‘u, or rise, on which 
the enclosure is situated. The short- and long-term buffer will be established at a minimum 
distance of 3 m from the outermost edges of SIHP 13261. No construction activities or heavy 
machinery will be permitted within the buffer for SIHP 13261. This zone is shown in Figure 22. 
 
6.3.2 Short-Term Protective Measures 
 
Protective Fencing 
Prior to any ground-disturbing activities associated with construction in the area surrounding 
the area to be preserved, bright orange plastic fencing will be erected around the outer perimeter 
of the designated buffer zone. This fencing will serve as a highly visible temporary barrier to 
alert heavy equipment operators and other construction personnel to the presence of the 
features. 
 
Construction Plans 
The location of the SIHP 13261 enclosure to be preserved and its designated buffer zone will be 
accurately plotted on all grading and construction plans utilized by construction personnel prior 
to the start of any land-altering activities associated with the development of the Makalapua 
Project District. 
 
Archaeological Monitoring 
A trained archaeological monitor will be on site during any ground-disturbing activities 
conducted in the vicinity of the SIHP 13261 enclosure to be preserved. Prior to the undertaking 
of any construction activities in the vicinity of the site, all construction crew members and 
equipment operators involved in the construction will be given an archaeological awareness 
briefing. This briefing will introduce construction personnel to the general history of the area as 
well as to the location and importance of the enclosure. Construction crews will also be 
instructed as to the proper procedures to follow in order to avoid adversely impacting the site. 
 
6.3.3 Long-Term Protective Measures 
 
Vegetation Maintenance and Litter Control 
Existing invasive vegetation will be cleared by hand from within the designated buffer area 
surrounding the enclosure. At present this non-native vegetation includes fountain grass, 
lantana, and Christmasberry shrubs. No vegetation will be planted within the preserve. 
Vegetation maintenance and litter control will be carried out by the landowner on a quarterly 
basis. 
 
Enclosing Wall  
An enclosing wall will be built around the edges of the gently sloping natural rise atop which the 
enclosure was constructed at a minimal distance of 3 m from the outermost edges of SIHP 
13261. A single entrance in the enclosing wall will be included for access and its location will be 
determined based on safety and feasibility (Figure 22). 
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Access 
Access will be managed by the landowner due to safety concerns. Signage will be posted at the 
entrance to the preserve with information on scheduling access with Lili‘uokalani Trust. 
 
Interpretive Signage 
Interpretive signage will be mounted adjacent to entrance to the preserve to explain the 
importance of the site. A metal sign will be erected adjacent to the entrance.  
 
This sign will include a plan map of the site to help orient visitors. A text accompanying the map 
will explain its significance. This text will read as follows: 
 

Ceremonial Enclosure 
 

The enclosure in front of you is a ceremonial space where traditional cultural 
practices were carried out in the past. The pieces of fresh branch coral that are 
scattered on the floor of the enclosure were probably placed there by people as 
ho‘okupu, or offerings. The waterworn boulders may be kū‘ula once erected for 
abundance of water and other resources. This space may have been used for 
ceremonial activities linked to the collection of fresh water given its location near 
freshwater sources that were vital to the communities who lived in the ahupua‘a 
of Keahuolū on the arid plains of Kekaha. 

 
This is a significant Native Hawaiian cultural site. Please respect this site and do 
not alter or damage the area in any way. Violations are punishable by law under 
HRS Chapter 6E-11.
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7.0 SUMMARY 
 
This preservation plan was prepared to satisfy the requirements of Hawai‘i Administrative Rules 
Chapter 13-277 (HAR §13-277, Rules Governing Requirements for Archaeological Site 
Preservation and Development). The preservation plan describes the plan for preserving SIHP 
50-10-27-13260, 50-10-27-13261, and 50-10-27-30287. It identifies the type of preservation 
intended, which will be preservation with interpretation, and addresses in detail both the 
interim protective measures to be employed to protect these sites during construction activities 
and the long-term protective measures to be put in place to preserve them. It also addresses the 
placement and wording of the interpretive signage mounted adjacent to each preservation area. 
The preservation plan must be approved by the SHPD prior to the start of ground-disturbing 
activities associated with the development of the Makalapua Project District.  
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GLOSSARY OF HAWAIIAN TERMS 
 
 
ahupua‘a traditional land division usually extending from the mountains to the sea and 

encompassing a range of environmental zones that were known and used by the 
land’s early Hawaiian residents 

 
ali‘i kāne chief 
 
ali‘i wahine chiefess 
 
ho‘okupu an offering, literally “to cause to grow” 
 
 ‘ili  a traditional land division, usually a subdivision of the ahupua‘a 
 
iwi  bone, human bones 
 
iwi kupuna ancestral remains 
 
kahu   caretaker, steward  
 
kama‘āina native-born, one born in a place, literally a child of the land 
 
kīhāpai  small garden or field  
 
kuleana right, responsibility, property, the term is often used to refer to lands awarded to 

native claimants during the Mahele ‘Āina, the land division of 1848 
 
makai  toward the sea 
 
maka‘āinana  commoners 
 
mana‘o  thought, idea or opinion 

 
mauka  towards the mountains (inland) 

 
‘ohana  family, extended family 

 
pāhoehoe smooth and often undulating lava differing from the more broken ‘a‘ā lava  

 
pono  proper, correct 
 
wahi kapu forbidden or restricted place, often used to refer to a culturally sensitive area
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1.0 INTRODUCTION 

 
At the request of the Lili‘uokalani Trust, Pacific Legacy, Inc. has prepared the following Burial 
Treatment Plan (BTP) to address the protection and long-term preservation of a single identified 
human burial present within the 100-acre Kona Commons portion of Trust lands located within 
the ahupua‘a (land division) of Keahuolū in the district of North Kona on the island of Hawai‘i.  
This property was the subject of an Archaeological Inventory Survey (AIS) undertaken by Paul 
H. Rosendahl, Ph.D., Inc. (PHRI) in 1992 (O’Hare and Rosendahl 1993) and a Supplemental 
Archaeological Inventory Survey (SAIS) undertaken by Pacific Legacy in 2014 (McIntosh et al. 
2014).  It was during the course of the 1992 PHRI survey that the burial for which this Burial 
Treatment Plan has been prepared was discovered.  At that time, the burial, which is situated 
within a lava tube, was recorded and assigned State Inventory of Historic Places site number 50-
10-27-18511, Feature C.  The Site 18511, Feature C burial was relocated and further documented 
during the 2014 Pacific Legacy survey. 
 
The landowner information for the location of the Site 50-10-27-18511, Feature C burial is below: 
 
Lili‘uokalani Trust 
1100 Alakea Street, Suite 1100 
Honolulu, HI 96813 
 
The Trust recognizes the importance of the Site 50-10-27-18511, Feature C lava tube burial and 
the iwi kūpuna (ancestral remains) that it contains.  It is their intention to preserve this burial in 
place and to ensure that it is not disturbed during the development of the surrounding area or 
its future use.  The objective of this Burial Treatment Plan (BTP) is to satisfy the cultural 
resource requirements of the Department of Land and Natural Resources as promulgated in 
Hawai‘i Administrative Rules §13-300-33 (Request for Council Determination to Preserve or 
Relocate Native Hawaiian Burial Sites). 
 
 
1.1 BURIAL LOCATION 
 
The Site 50-10-27-18511, Feature C burial is located within the Lili‘uokalani Trust’s 100-acre 
Kona Commons property at the northern edge of Kailua town.  This property is situated in the 
coastal portion of the ahupua‘a of Keahuolū in the district of North Kona on the island of 
Hawai‘i (Figure 1).  The burial site is located within Hawai‘i County tax map parcel (3) 7-4-
025:015 (Figure 2).  Site 50-10-27-18511, Feature C is the only identified Native Hawaiian burial 
within the Kona Commons property. 
 
The Kona Commons property is bounded to the northeast by the Queen Ka‘ahumanu Highway, 
to the northwest by the 213-acre Urban Phase III parcel, which contains the Lili‘uokalani 
Children’s Center complex, to the southeast by commercially developed land that forms part of 
the Kona industrial area, and to the southwest by playing fields that form part of the Old Kona 
Airport State Recreation Area (Figure 3).
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Figure 1. Location of the Lili‘uokalani Trust Kona Commons parcel (base map U.S.G.S. 
Kailua and Keahole Point quadrangles 1993, North American Datum 1983).
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Figure 3. Aerial photograph showing the relative location of Site 50-10-27-18511 (background 
aerial from Google Earth, accessed 2014).
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Portions of the Kona Commons property have been developed for commercial use.  Most of this 
development has been concentrated in the mauka (inland) half of the property.  These mauka 
lands are now occupied by a mix of commercial properties and parking areas (Figure 3).  At 
present, the more makai (seaward) half of the Kona Commons property remains relatively 
undeveloped, though portions of this undeveloped land have been disturbed by bulldozing, 
and by landscaping associated with the construction of the former Swing Zone driving range. 
 
The Site 50-10-27-18511, Feature C lava tube burial is located on an undeveloped section of land 
just makai (seaward) of the Target store and its associated parking area (Figure 4).  This 
undisturbed lot consists of undulating pāhoehoe lava vegetated in a thin covering of fountain 
grass (Pennisetum setaceum). 
 
 
1.2 STATUTORY REQUIREMENTS 
 
Hawai‘i Administrative Rules, Title 13, Subtitle 13, Chapter 300 (HAR §13-300) outlines the 
“Rules of Practice and Procedure Relating to Burial Sites and Human Remains” within the State 
of Hawai‘i.  Under these administrative rules, the Hawai‘i Island Burial Council has jurisdiction 
over all requests to preserve or relocate previously identified Native Hawaiian burial sites 
(HAR §13-300-33: Request for Council Determination to Preserve or Relocate Native Hawaiian 
Burial Sites). 
 
HAR §13-300-33(b) requires that the applicant “submit a request to preserve in place or relocate 
a Native Hawaiian burial site to the department [the State Historic Preservation Division] in the 
form of a burial treatment plan.”  As mentioned above, it is the intent of the Lili‘uokalani Trust 
to preserve in place the human remains located at Site 50-10-27-18511, Feature C.  The following 
Burial Treatment Plan details the proposed treatment of this burial site.  It complies with all 
necessary requirements as set forth in HAR §13-300-33.  This plan is being submitted to the 
State Historic Preservation Division (SHPD) and the Hawai‘i Island Burial Council (HIBC) for 
review and determination. 
 
 
1.3 REPORT ORGANIZATION 
 
The following Burial Treatment Plan has been organized into eight sections to address the 
various issues associated with the protection and long-term preservation of the Site 50-10-27-
18511, Feature C burial site. 
  

Section 1: Provides an introduction to the Burial Treatment Plan.   
Section 2: Presents background on the Site 18511 burial including a brief natural and 

cultural history of the Kona Commons property and the previous 
archaeological work undertaken within it.  

Section 3: Provides a detailed description of the Site 18511, Feature C burial site. 
Section 4: Discusses the Burial Treatment Plan prepared by PHRI in 1993 to address 

numerous burials located within Lili‘uokalani Trust lands in Keahuolū. 
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Figure 4. Location of the Site 50-10-27-18511, Feature C

 lava tube burial (background aerial from
 G

oogle Earth, accessed 2016).
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Section 5: Details the efforts undertaken to identify lineal and cultural descendants 
associated with the Site 18511 burial and lists the recognized cultural 
descendants of the Keahuolū area. 

Section 6: Discusses the proposed development for the area surrounding the Site 18511 
burial. 

Section 7: Outlines the plans to protect and preserve the Site 18511 burial from potential 
adverse effects during the development and use of the surrounding area. 

Section 8: Lists the various references cited in the document. 
 
A glossary of Hawaiian words used within the Burial Treatment Plan is provided at the 
beginning of the document. 
 
The Burial Treatment Plan also includes the following appendices: 
 

Appendix A: Description of Site 50-10-27-18511 
Appendix B: Burial Treatment Plan Prepared by Paul H. Rosendahl, Ph.D., Inc., 1993 
Appendix C: Copies of Public Notices 
Appendix D: Descendant Consultation
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2.0 PROJECT BACKGROUND 
 
This section of the Burial Treatment Plan provides background information on the Site 50-10-27-
18511 burial and its place within the ahupua‘a of Keahuolū and the larger North Kona region.  It 
discusses the historic background of the Kona Commons property and the various 
archaeological investigations that have taken place within it. 
 
 
2.1 ENVIRONMENTAL SETTING 
 
The Kona Commons property is located at the foot of the volcanic peak of Hualālai, on the drier 
leeward side of the island of Hawai‘i.  The Site 18511 burial is situated at roughly 12 meters 
(40 feet) in elevation above sea level and approximately 200 meters inland of the shoreline.  The 
geology underlying most of the Kona Commons property, including the Site 18511 area, 
consists of gently undulating pāhoehoe lava flows laid down sometime between 1,500 and 3,000 
years ago (Wolfe and Morris 1996).  These pāhoehoe flows possess very little in the way of 
surface soil, most of which consists of thin aeolian sediments that have accumulated in 
depressions and low-lying areas (soil type rLW in Sato et al. 1973:Map 85).  The lava is scarred 
by upthrust pressure ridges, fissures, collapsed blisters, and lava sinks.  Subsurface lava tubes 
and blisters are also present within the flow.  Several of these natural geologic features show 
evidence of having been modified and utilized by the pre-Contact inhabitants of coastal 
Keahuolū.  The lava tube that forms Site 18511, Feature C is one such volcanic feature. 
 
Less than 750 millimeters (approximately 29.5 inches) of rain fall in a year along this stretch of 
the Kona coast (Giambelluca et al. 1986).  Due to the limited amount of rainfall, vegetation in the 
area is relatively sparse.  The undisturbed pāhoehoe lavas within the Kona Commons property 
are covered in a sparse to dense ground cover of introduced fountain grass (Pennisetum 
setaceum), with occasional stunted kiawe (Prosopis pallida), and Christmas berry (Schinus 
terebinthifolius) trees, as well as koa haole (Leucaena leucocephala), klu (Acacia farnesiana), lantana 
(Lantana camara), and bougainvillea (Bougainvillea spp.) shrubs.  Scattered native shrubs such as 
‘uhaloa (Waltheria indica), are also present, with Polynesian-introduced noni (Morinda citrifolia) 
trees growing out of lava sinks and other natural depressions in the terrain.  During the pre-
Contact period, the dominant vegetation throughout this area would most probably have been 
pili grass (Heteropogon contortus) (Figure 5). 
 
 
2.2 CULTURAL AND HISTORICAL BACKGROUND 
 
The Site 18511 burial is located within the ahupua‘a (land division) of Keahuolū, which follows 
the traditional mauka to makai (from the mountains to the sea) pattern, extending from the upper 
slopes of Hualālai to the coastal waters north of Kailua Bay.  Keahuolū is bounded to the north 
by the ahupua‘a of Kealakehe and to the south by the ahupua‘a of Lanihaunui (large Lanihau, 
also referred to as Lanihau 1) and Honuaʻula 3 (Figure 6).
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Figure 5. V

egetation surrounding the Site 50-10-27-18511 burial (view
 northeast).
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eahuolū (aerial base from
 ESR

I A
rcG

IS O
nline and data partners, including 

im
agery from

 agencies supplied via the C
ontent Sharing Program

; im
age date 2009; data from

 the H
aw

ai‘i Biodiversity and 
M

apping Program
).

 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 11 

The ahupua‘a of Keahuolū possesses a rich cultural history that has been investigated in depth 
as part of the various cultural and archaeological studies undertaken for the Lili‘uokalani Trust 
by Pacific Legacy.  A detailed narrative of the cultural and historical background of the 
ahupua‘a, with emphasis on its coastal region, is provided in the Supplemental Archaeological 
Inventory Survey report of the Kona Commons property (McIntosh et al. 2014:11–50).  This 
report was prepared to supplement the existing Archaeological Inventory Survey of the 
property conducted by Paul H. Rosendahl, Ph.D., Inc. in 1992 (O’Hare and Rosendahl 1993).  
The following sections provide a brief overview of the cultural history of the Kona Commons 
property. 
 
2.2.1 Traditional Settlement 
Archaeological studies and historic research suggest that the primary centers of population 
within the ahupua‘a of Keahuolū during the pre-Contact period were located at the coast and in 
the well-watered uplands (McIntosh et al. 2014:23–26).  Although coastal residences were strung 
along the shoreline, situated near small bays and canoe landings (Reeve et al. 2012), the main 
areas of coastal settlement seem to have been located at the small crescent bays of Halepa‘o and 
Pawai, as well as along the sandy beach immediately south of Pawai in the area known as 
Makā‘eo. 
 
Evidence suggests that the coconut grove which is known historically to have fringed Pawai 
Bay stretched further south along the shoreline to shade the fishing settlement of Makā‘eo.  
Boundary Commission testimony, collected in the latter half of the 19th century, indicates that 
there was “an old village, on Lanihau, called Makaeo” (Boundary Commission Vol. A, No. 
1:354).  Makā‘eo was located along the shoreline to the south and east of the prominent 
outcropping of lava known as Pōhakuloa, which rises from the sea near the northern end of the 
Old Kona Airport runway and marks the boundary point along the shore between the ahupua‘a 
of Keahuolū and Lanihau.  The fishing village of Makā‘eo appears to have been the closest 
settlement to the Kona Commons property.  Although the Kona Commons itself shows some 
evidence of traditional human activity (see Section 2.3), this activity all appears to have been of 
a temporary nature and the area does not look to have supported a permanent pre-Contact 
population (McIntosh et al. 2014:183–184). 
 
2.2.2 Post-Contact Period 
In the early years following Western contact, little changed in the lives of the inhabitants of 
coastal Keahuolū.  With time, however, the introduction of foreign diseases for which the 
kama‘āina (native born residents) possessed no natural resistance as well as population shifts 
caused by changing economic conditions resulted in a general decrease in the coastal 
population of the ahupua‘a (McIntosh et al. 2014:28).  Despite this general population decline, 
the fishing settlements of Pawai and Makā‘eo continued to be occupied by local ‘ohana 
(families) into the 1940s, when the village of Makā‘eo and its attendant coconut grove was 
destroyed to make way for the Kona Airport (Clark 1985:110 and McIntosh et al. 2014:25–26). 
 
At the time of the Māhele ‘Āina (land division) of the 1840s, the entire ahupua‘a of Keahuolū 
was awarded to the ali‘i wahine (chiefess) Analea (Ane) Keohokālole under Land Commission 
Award 8452: Apana 12 (Royal Patent 6851).  Only six smaller kuleana claims were awarded to 
maka‘āinana (commoners) within the ahupua‘a of Keahuolū.  All of these were located within the 
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upland portion of the ahupua‘a, well away from the coast (see Section 5.2.1).  Two historic-era 
trails (the Māmalahoa Trail and a smaller horse trail) are known to have crossed the Kona 
Commons property during the post-Contact period (McIntosh et al. 2014:28–29, 182–183).  These 
trails represent the only known post-Contact sites in the area.  As with the pre-Contact period, 
there does not appear to have been any permanent occupation on the property during the post-
Contact period (McIntosh et al. 2014:183–184).  Development of the Kona Commons for 
commercial purposes only took place after 1992. 
 
 
2.3 ARCHAEOLOGICAL BACKGROUND 
 
The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the 20th century.  The earliest of these formed part of larger 
regional or island-wide surveys, and as a result were not as detailed as later studies.  These 
initial surveys were concentrated for the most part along the coast, which was the main area of 
settlement during the pre-Contact period.  A detailed review of these early archaeological 
studies, as well as those later investigations undertaken within the broader ahupua‘a, is 
provided in Section 4.0 of the Supplemental Archaeological Inventory Survey report of the 
Kona Commons property (McIntosh et al. 2014:51–69).  The following sections provide 
information on the two most recent archaeological studies undertaken within the Kona 
Commons property, which are the most relevant in regards to the Site 18511, Feature C burial. 
 
2.3.1 Paul H. Rosendahl, Ph.D., Inc. Inventory Survey, 1992 
In October of 1992, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an Archaeological 
Inventory Survey (AIS) of the 100-acre Kona Commons property (the report of the survey’s 
findings was completed in 1993; O’Hare and Rosendahl 1993).  At that time, the Kona 
Commons project area was referred to as the Kona Industrial Subdivision (KIS) Expansion Site.  
The 1992 survey identified a total of 18 archaeological sites containing 38 component features 
(Figure 7). 
 
These sites included a segment of the historic Māmalahoa Trail, as well as lava excavations, 
modified outcrops, filled depressions, stone alignments, stone mounds, terraces, walls, hearths, 
walled overhangs, an enclosure, a modified depression, a cairn, a cave shelter, and a lava tube 
burial (O’Hare and Rosendahl 1993:ii). 
 
The 1992 inventory survey was the first survey to identify the human burial at Site 50-10-27-
18511.  The survey recorded three features at the site; a walled overhang (Feature A), a pāhoehoe 
excavation (Feature B), and a lava tube (Feature C) (O’Hare and Rosendahl 1993:10, 13, 15 and 
A-10 thru 12; see Appendix A for the full site description from the 1992 survey).  The Feature C 
lava tube was found to contain a scatter of human bone resting on the cave floor and among the 
loose stones covering it.  The inventory survey report noted that, “The skeletal material consists 
of scattered finger, toe, and foot bones, some vertebrae, and one incisor” (O’Hare and 
Rosendahl 1993:A-12). 

 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 13 

 
Figure 7. Relative locations of sites identified during the 1992 PHRI survey (O’Hare and 
Rosendahl 1993:Figure 2).
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An area of piled stones was also observed near the entrance of the tube, and a filled depression 
in the central area of the cave.  “Most of the scattered bone was observed either in this 
depression, on top or among the cobbles, or on a bare bedrock shelf adjacent to and south of the 
depression” (O’Hare and Rosendahl 1993:A-12). 
 
The PHRI field crew moved some of the rocks in these two areas in order to determine if an 
articulated burial might rest beneath the stones.  “There was an area of piled stones near the 
entrance of the cave, and a filled depression in the central area of the cave.  Enough rocks were 
moved in these two areas to determine if an articulated burial was under the rocks.  Only a few 
more scattered bones were found” (O’Hare and Rosendahl 1993:15). 
 
The archaeological inventory survey report suggested that a complete burial was once placed 
within the lava tube, but was later removed, leaving only the scattered bones that were 
identified.  A single waterworn cap to a conus shell with a hole through its center (described by 
the survey report as a “puka shell”) was observed in the piled stones near the entrance.  A clear 
glass patent medicine bottle found inside the cave was collected (O’Hare and Rosendahl 
1993:A-12). 
 
The PHRI report concluded the following: 
 

It seems probable that a complete burial was once present in the cave, possibly on top of the level 
central area of the cave, but was later removed.  This might have taken place during historic 
times when the cave might have been used for temporary habitation.  The cave is wet, with 
continual dripping from the roof, and the glass bottle found in the cave may be historic evidence 
for use of the cave as a water catchment area. (O’Hare and Rosendahl 1993:A-12) 

 
The 1992 Archaeological Inventory Survey provided substantial evidence of human activity 
within the Kona Commons project area during the pre-Contact period.  These activities, 
however, all appear to have been primarily short-term in nature, undertaken by individuals 
visiting or passing through the area rather than residing within it. 
 
The PHRI Archaeological Inventory Survey report assessed the significance of the 
archaeological sites documented within the Kona Industrial Subdivision Expansion Site based 
upon the Secretary of the Interior’s standards for listing on the National Register of Historic 
Places as defined in the Code of Federal Regulation Title 36 (36 CFR §60.4).  The report 
determined that the lava tube burial at Site 50-10-27-18511 was significant both for its 
information content and its cultural value.  It was recommended for provisional further data 
collection and preservation “as is” (O’Hare and Rosendahl 1993:18). 
 
2.3.2 Pacific Legacy Supplemental Archaeological Inventory Survey, 2014 
In 2014, Pacific Legacy, Inc. conducted a Supplemental Archaeological Inventory Survey (SAIS) 
of the Kona Commons property that included both the original 100 acres surveyed by PHRI in 
1992 and an additional 10 acres extending off of its southwest corner in the area formerly 
occupied by the Swing Zone driving range (Figure 8) (McIntosh et al. 2014:1–5).  This SAIS was 
undertaken to assist the Lili‘uokalani Trust in planning for the future development of the area.  
The purpose of this survey was to assess the current state of the historic properties initially 
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identified during the 1992 survey and to determine if any additional historic properties existed 
on the property. 
 
During the course of the Supplemental Archaeological Inventory Survey, a total of 11 
archaeological sites (consisting of 21 component features) were identified within the project 
area.  These sites consist primarily of small and crudely constructed features or modified 
natural features, including stone mounds, modified depressions, modified overhangs, C-shaped 
walls and alignments, small enclosures, a historic petroglyph, and a historic trail (Figure 9).  Of 
the 11 sites identified, four had been previously recorded, while seven sites were newly 
discovered (McIntosh et al. 2014:75–77). 
 
The 2014 survey found that approximately 51 acres of the Kona Commons property remained 
undeveloped, though portions of this undeveloped area have been disturbed by bulldozing and 
by landscaping associated with the former Swing Zone driving range (McIntosh et al. 2014:9–
10).  The surviving sites located within the survey area consisted primarily of small and crudely 
constructed features or modified natural features, including stone mounds, modified 
depressions, modified overhangs, C-shaped walls and alignments, small enclosures, lava 
excavations, a historic petroglyph, and a post-Contact trail (Figure 10).  These features appear to 
have served a range of functions.  Among these were temporary habitation, storage, travel, 
visual markers, possibly stone quarrying and/or crop cultivation (in the case of the lava 
excavations), communication (in the case of the historic petroglyph), and burial (McIntosh et al. 
2014:75). 
 
The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period.  Three sites, the Site 50-10-27-18502 
modified depression, the Site 50-10-27-30211 petroglyph (which consists of two English letters, 
possibly representing personal initials), and the Site 50-10-27-30287 trail appeared to date from 
the historic or modern periods.  The remainder of the sites possessed a more traditional style of 
construction, suggesting that they were pre-Contact in age (McIntosh et al. 2014:165).
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Figure 8. Aerial photograph of the 2014 Pacific Legacy supplemental archaeological inventory 
survey area (McIntosh et al. 2014:Figure 3).
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Figure 9. Relative locations of archaeological sites identified during the 2014 Pacific Legacy 
supplemental archaeological inventory survey (McIntosh et al. 2014:Figure 34).
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Figure 10. The range of feature types identified during the 2014 Pacific Legacy supplemental 
archaeological inventory survey (McIntosh et al. 2014:Figure 79). 
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All of the sites identified during the 2014 supplemental archaeological inventory survey 
appeared to have been associated with relatively short-term activities.  Among these activities 
was the modification and use of natural overhangs and lava tubes to serve as temporary 
shelters, storage areas, and burial crypts.  Small stone enclosures and walled shelters appeared 
to have been erected to serve as temporary camping areas.  Low stone mounds were built to 
serve as markers.  Rough excavations were created in the lava surface, either to supply stone for 
the construction of nearby surface features, or to open pits that could be filled with mulch and 
used to grow dryland crops. 
 
The eleven historic properties identified during the supplemental archaeological inventory 
survey were assessed as to their significance under the Secretary of Interior’s standards for 
listing on the National Register of Historic Places.  All of the eleven sites were assessed as 
significant for their information content (Criterion D), while the burial feature at Site 50-10-27-
18511 (Feature C) was also designated significant for its importance to Native Hawaiian culture 
(Criterion E).  Given its significance as a repository for iwi kupuna (ancestral remains), the Site 
50-10-27-18511, Feature C lava tube burial was recommended for preservation.
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3.0 THE SITE 50-10-27-18511 BURIAL 
 
The following section provides a description of Site 50-10-27-18511 with emphasis on the 
Feature C lava tube burial.  This site description is taken from the report of the 2014 
Supplemental Archaeological Inventory Survey of the Kona Commons property (McIntosh et al. 
2014: 108–121).  A more detailed description of all the features present at Site 50-10-27-18511 is 
provided in Appendix A. 
 
 
3.1 SITE 50-10-27-18511 
 
Site 50-10-27-18511 consists of a complex of five separate features: a modified overhang (Feature 
A), a lava excavation (Feature B), a lava tube (Feature C), and two additional lava excavations 
(Feature D and Feature E).  Features A through C were originally identified and recorded 
during the 1992 PHRI survey (O’Hare and Rosendahl 1993:A-10 to A-12), while the Feature D 
and Feature E lava excavations were identified and recorded during the 2014 Pacific Legacy 
survey (McIntosh et al. 2014:118–121). 
 
Site 18511 is located approximately 50 meters makai of the present Target store and its adjoining 
parking lot.  It is approximately 170 meters east of Makala Boulevard and approximately 
85 meters west of Loloku Street (Figure 3).  The site complex covers an area measuring 
approximately 44.4 meters in length (east to west) by approximately 18.8 meters in width (north 
to south).  Site 18511 appears to be a multi-use complex whose component features served a 
range of functions.  The Feature A overhang seems to have been modified for use as a 
temporary shelter, the Feature C lava tube served as a burial chamber, the Feature B lava 
excavation could have been utilized as either a planting area or a quarry, while the Feature D 
and E lava excavations seem most likely to represent areas where stone was quarried for use as 
building material. 
 
 
3.2 SITE 50-10-27-18511, FEATURE C  
 
Site 50-10-27-18511, Feature C was originally recorded during the 1992 PHRI survey and 
described as a “burial cave” located “at the south base of a large pāhoehoe pressure ridge. It 
contains scattered human bones” (O’Hare and Rosendahl 1993:A-12).  Feature C was recorded 
as measuring ca. 2.90 meters by ca. 2.28 meters, with a maximum ceiling height of ca. 
0.82 meters (Figure 12).  The PHRI feature description for Site 18511, Feature C further notes the 
following: 
 

Entrance is possible from a 0.80 m by 0.60 m hole in the ceiling of the cave.  The cave opens up both 
east and west from the opening, but skeletal material is present only in the west half.  The cave floor 
is c. 0.72 m below the ground surface at the opening, but only a narrow strip (1.60 m long and 0.25 m 
wide) down the middle of the cave has a ceiling high enough (0.72–0.80 m high) to allow further 
access.  This strip down the middle consists of a natural depression that had been filled with 
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pahoehoe gravel and cobbles to create a smooth floor.  Most of the scattered bone was observed 
either in this depression, on top or among the cobbles, or on a bare bedrock shelf adjacent to and 
south of the depression.  The skeletal material consists of scattered finger, toe, and foot bones, some 
vertebrae, and one incisor.  The west end of this tube is blocked by roof fall.  A glass patent medicine 
bottle was observed in this roof fall.  Pahoehoe cobbles and boulders have also been stacked on the 
cave floor below the entrance.  The stacked area (c. 0.30 m by 0.90 m) is flush with the side of the 
cave on the north and west sides, and elevated c. 0.20–0.30 m above the cave floor on the south and 
east sides.  Some rocks in this stacked area and some of the rocks in the central depression were 
moved during the present survey in order to see if an articulated burial was present in the cave.  
Only a puka shell (Conus sp.) was discovered in the stones by the entrance.  A few more scattered 
bones were observed under the depression fill, but no major bones (long bones or cranial material) 
were present.  It seems probable that a burial was once present in the cave, possibly on top of the 
level central area of the cave, but was later removed.  This might have taken place during historic 
times when the cave might have been used for temporary habitation.  The cave is wet, with 
continual dripping from the roof, and the glass bottle found in the cave may be historic evidence for 
use of the cave as a water catchment area.  The feature is unaltered-and in good condition.  The glass 
bottle was collected, the puka shell was not, and the bones were left in place. (O’Hare and Rosendahl 
1993:A-12) 

 
 
During the 2014 Pacific Legacy survey, the Feature C modified lava tube was re-identified and 
found to be situated at the northern edge of the Site 18511 complex, approximately 8.8 meters 
north (11°) of the Feature B lava excavation.  As noted during the 1992 survey, the relatively 
small lava tube that forms Feature C is located within and beneath a raised lava pressure ridge 
that forms a rough crescent-shaped pu‘u (low hill).  The tube entrances are located on the inner 
(northeastern) edge of this crescent (Figure 11). 
 
The main entrance into the lava tube, labeled “Entrance B” on the original PHRI site map 
(Figure 12), measures approximately 0.80 meters by 0.60 meters.  There are boulders roughly 
stacked around and partially blocking this entrance.  The two other entrances marked on the 
PHRI map were too small to allow access into the tube. 
 
The interior of the Feature C lava tube measures ca. 8.0+ meters in length by ca. 3.0 meters in 
width, with a maximum ceiling height of ca. 0.9 meters.  The floor of the lava tube currently 
appears to be rough and unlevel due to rock fall.  Within the lava tube, to the east (left) of the 
main entrance is a somewhat disturbed stone-filled terrace measuring ca. 0.3 meters in height. 
 
Human skeletal remains were observed scattered within three concentrated areas inside the 
lava tube.  Those areas that contain human bone fragments included an area on top of the stone 
terrace, an area within a natural channel of the floor surface just north of the terrace, and an area 
on a lava shelf just south of the natural channel.  No long bones or cranial elements were 
present among the scatter of human skeletal remains.  There were no other interior or exterior 
features noted within the lava tube.  No artifacts or other cultural material was observed within 
Feature C.  The glass medicine bottle noted in the original site description had been collected by 
the PHRI field crew, while the “puka shell” was not observed.   
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Given the lack of historic artifacts directly associated with the human remains, it seems likely 
that the Feature C burial dates from the pre-Contact period.  It is unclear whether the bones and 
bone fragments present within the Feature C lava tube represent the remnants of a previously 
removed burial, as suggested in the PHRI report (O’Hare and Rosendahl 1993:A-12), or the very 
badly decayed remains of an in situ individual.
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Figure 11. O

blique aerial photograph show
ing the relative location of the Site 50-10-27-18511, Feature C
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4.0 PREVIOUS BURIAL TREATMENT PLAN 
 
In 1993, a Burial Treatment Plan was developed by PHRI for the Lili‘uokalani Trust’s Keahuolū 
lands (Maly and Rosendahl 1993).  This plan addressed nine known and possible human 
burials.  Eight of these burials had been discovered during a 1990 PHRI survey of 1,100 acres of 
Lili‘uokalani Trust lands located north and east of the Kona Commons property.  The final 
burial considered in this BTP was the Site 50-10-27-18511 lava tube burial identified during the 
1992 PHRI survey of the 100-acre Kona Commons property. 
 
The 1993 Burial Treatment Plan did not address specific burials in detail, but recommended that 
all confirmed and potential burials be preserved in place (Maly and Rosendahl 1993:4).  This 
Burial Treatment Plan appears to have been considered by the Hawai‘i Island Burial Council 
during its meeting on November 3, 1993.  It was apparently approved by the Council with an 
amendment to provide 30-foot protective buffers around the sites during construction, instead 
of the five-meter buffers originally recommended in the BTP (Belt Collins Hawai‘i 1993).  It also 
appears that the BTP was approved by the State Historic Preservation Division in September of 
2002 (Belt Collins Hawai‘i 2008).  A 30-foot-wide buffer was established around Site 50-10-27-
18511, Feature C and still remains intact with orange construction fencing encircling the burial 
site. 
 
In 2008, a Final Environmental Assessment (EA) and Finding of No Significant Impact report 
was prepared by Belt Collins Hawai‘i (on behalf of the Lili‘uokalani Trust) for the proposed 
Kona Commons project.  This EA addressed the development of 67 acres within the Kona 
Commons property.  The only archaeological site within the property that was mentioned in the 
EA was the Site 50-10-27-18511, Feature C lava tube burial.  The AIS indicated that, prior to any 
land disturbance activities, a 30-foot-wide buffer would be established around Site 18511, 
Feature C, “in accordance with the November 1993 burial treatment plan recommended by the 
Hawai‘i Island Burial Council and subsequently approved by the State Historic Preservation 
Division in September 2002” (Belt Collins Hawai‘i 2008). 
 
 
4.1 GROUND DISTURBANCE IN THE SURROUNDING AREA  
 
Following the 2008 Final Environmental Assessment, a 30-foot-wide buffer was established 
around Site 18511.  The outer boundary of this buffer was marked with highly visible orange 
construction fencing to protect the burial area.  During the subsequent development of portions 
of the Kona Commons property, some ground-disturbing activities took place in areas north 
and west of the Site 18511 burial.  As can be seen in Figure 13, a construction staging area was 
established north of Site 18511 (immediately south of the present Target store parking area) and 
an open area of lava west and southwest of the site was utilized as a gravel quarry. 
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Figure 13. Previous ground-disturbing activities conducted north and w

est of the Site 18511, Feature C
 burial.  O
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5.0 CULTURAL DESCENDANTS 
 
In the preparation of this Burial Treatment Plan, a good faith effort has been made to identify all 
possible lineal or cultural descendants who might possess connections to the skeletal remains 
present within the Kona Commons property.  This was done in accordance with the 
requirements of HAR §13-300-33(b)(1). 
 
The search for lineal and cultural descendants involved research of relevant land conveyance 
and other historic documents (HAR §13-300-33[b][1][a]); inquiry of individuals who might 
possess knowledge of families possibly affiliated with the remains (HAR §13-300-33[b][1][b]); 
and the publication of notices in newspapers seeking individuals who might claim lineal or 
cultural association with the burial (HAR §13-300-33[b][1][c]).  Individuals identified as 
descendants were consulted in the preparation of this Burial Treatment Plan.   
 
 
5.1 LINEAL AND CULTURAL DESCENDANTS 
 
With respect to Native Hawaiian remains, Hawai‘i Administrative Rule §13-300-2 defines a 
“lineal descendant” as an individual who has established to the satisfaction of the Burial 
Council that they possess a direct or collateral genealogical connection to certain Native 
Hawaiian skeletal remains. 
 
The category of “cultural descendant” is more broadly defined as being an individual 
recognized by the Burial Council as having established genealogical connections to Native 
Hawaiian ancestors who once resided in or are buried in (or both) the same ahupua‘a or district 
in which the remains are located or originated from. 
 
 
5.2 ETHNOHISTORIC RESEARCH 
 
As part of the attempt to locate possible lineal or cultural descendants who might possess 
connections to the skeletal remains present within the Kona Commons property, a search was 
made of ethnohistorical sources to identify individuals and families who were historically 
associated with the area.  An examination was made of land conveyance documents, including 
both Land Court Awards and Boundary Commission records.  The following section includes a 
discussion of the information obtained from these documents and a list of historic individuals 
known to be associated with the ahupua‘a.  This list may contain individuals whose descendants 
may qualify as lineal or cultural descendants. 
 
5.2.1 The Māhele ‘Āina 
As previously mentioned (see Section 2.2.2), at the time of the Māhele ‘Āina, the majority of the 
lands within the ahupua‘a of Keahuolū were awarded to the ali‘i wahine (chiefess) Analea (Ane) 
Keohokālole under Land Commission Award 8452: Apana 12 (Royal Patent 6851) (Wong Smith 
1990:B3).  Chiefess Ane Keohokālole was born in Kailua-Kona in 1816, the daughter of ali‘i kāne 



 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 28 

(chief) ‘Aikanaka and the ali‘i wahine (chiefess) Kama‘eokalani.  She was named Keohokālole, 
which means straight hair, by Ka‘ahumanu because of her father’s straight hair.  Her fraternal 
great-grandfathers were Kame‘eiamoku and Keawe-a-Heulu, two of the five major war chiefs 
who assisted Kamehameha I in conquering and uniting the islands (Kelly 1983:31). 
 
Ane Keohokālole served as a member of the House of Nobles from 1841 to 1847, and on the 
King’s Privy Council from 1846 to 1847.  In 1833, Ane Keohokālole married her first cousin, 
Caesar Kaluaiku Kamaka‘ehukai Kahana Keola Kapa‘akea.  Just as her kūpuna (ancestors) had 
played an important role in helping Kamehameha I establish the kingdom of Hawai‘i, Ane 
Keohokālole’s offspring were to play a significant role in its continuation.  Among the many 
children born to Ane Keohokālole and her husband Kapa‘akea were David La‘amea 
Kamanakapu‘u Mahinulani Nalaiaehuokalani Lumialani Kalākaua, who became the 7th king of 
Hawai‘i, and Lydia Lili‘u Loloku Walania Wewehi Kamaka‘ehā (more commonly known by 
her royal name of Lili‘uokalani) who succeeded her brother as its 8th and final ruler.  Ane 
Keohokālole’s youngest daughter, Miriam Kapili Kekāuluohi Likelike, was herself the mother 
of Princess Victoria Ka‘iulani Kalaninuiahilapalapa Kawekiu i Lunalilo Cleghorn, who was 
proclaimed heir apparent to the throne in 1891 and would have become the 9th ruler if the 
kingdom had not been overthrown in 1893. 
 
Chiefess Keohokālole inherited extensive tracts of land from her paternal grandmother 
Keohohiwa and great uncle Naihe.  Land court documents indicate that the chiefess held two 
walled house lots “from very ancient times” along the shore of Keahuolū.  At her death, the lands 
of Keahuolū passed on to her heir, Lili‘uokalani. 
 
Although Ane Keohokālole was given title to the entire ahupua‘a, there were existing tenants 
who resided and cultivated land within Keahuolū.  Some of these filed claims with The Board of 
Commissioners to Quiet Land Titles and were awarded kuleana lands (Wong Smith 1990: B-4, 
Native Register).  A total of six smaller Land Commission Award claims were granted within 
the ahupua‘a of Keahuolū: 
 

L.C.A. 7351:  to Kahuanui 
L.C.A. 8012:  to Apiki 
L.C.A. 10198:  to Hailewalewa 
L.C.A. 10303:  to Maa 
L.C.A. 10345:  to Naalualu 
L.C.A. 11071:  to Aki 

 
Five of these kuleana Land Commission Award claims appear on County Tax Maps as being 
located along the boundary with the ahupua‘a of Lanihau just mauka of where it is crossed by the 
Old Mauka Government Road (now the Māmalahoa Highway).  This area appears to 
correspond to the settlement of Maili, which is described in Boundary Commission testimony 
as, “an old village at Puu o Kaliu a palipali ahua [precipitous mound or hillock], where houses 
used to stand” (Boundary Commission Testimony 1:355).  Testimony accompanying these land 
claims (both Native and Foreign Testimony) indicates that all of the kuleana parcels contained 
one or more cultivated kīhāpai (small gardens or fields, Pukui and Elbert 1971:136).   
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The crops mentioned in testimonies related to these claims include both kalo (taro) and ‘uala 
(sweet potatoes) (Wong Smith 1990: B-4).  At the time of the Māhele, coffee was planted in one 
of the kalo patches in Land Commission Award parcel 7351. 
 
No kuleana claims were awarded within the coastal portions of Keahuolū.  This appears to 
reflect the general decline in the local population and the gradual abandonment of the coastal 
settlements.  That is not to say that the coastal regions of Keahuolū were completely deserted by 
the late 1840s.  Not all Hawaiian families made kuleana claims (in fact, the percentage that did so 
was relatively small), and it is likely that many of the surviving coastal residents continued to 
dwell in their ancestral homesteads.  It is also probable that many families living along the more 
barren stretches of the coast shifted their place of residence to more fertile areas, such as the 
coconut grove at Pawai Bay and Makā‘eo, where a small community survived well into the 
historic period.  Given the relatively barren and inhospitable nature of the more interior areas of 
the kula zone, it is not surprising that there were no kuleana claims made for lands located 
within this area. 
 
Ethnohistoric research indicates that no individual Land Court Award claims were made for 
lands located specifically within the limits of the Kona Commons property.  This, combined 
with the lack of any archaeological structural remains that would suggest permanent habitation 
in the area, suggests that the barren pāhoehoe plain currently occupied by the Kona Commons 
property was not utilized as an area of Hawaiian settlement during the pre-Contact or early 
post-Contact periods.  It is likely that the human remains found at Site 50-10-27-18511 belong to 
an individual who lived either in one of the settlements along the coast or further inland where 
older lava flows offered deeper soil deposits suitable for the cultivation of crops. 
 
There appears to be some evidence to suggest that the konohiki (land manager) for the ahupua‘a 
of Keahuolū at the time of the Māhele was named Papaula (Native Testimony Volume 10:234).  
In his testimony in support of Naalualu’s claim for Land Commission Award Helu (parcel) 
10345, Kuia swore that, “I have known in the same way as Mahu has related here except that at 
the time J. Fuller surveyed this section 2 claim of Nahaalualu, three of Papaula’s fields were 
discovered here and another two fields were in Kahuenui’s claim all under Papaula the 
konohiki.” (Native Testimony Volume 10:234, translation from 
http://www.avakonohiki.org/hawaii-land-documents.html). 
 
5.2.2 Boundary Commission 
The Board of Commissioners for Boundaries was established by the legislature of the Kingdom 
of Hawai‘i in 1862 to formalize the boundaries of large land divisions, such as ahupua‘a, which 
had not been accurately surveyed at the time of the Māhele.  As part of this process, the Board 
collected detailed testimonies from older native residents called on to relate what they knew of 
the boundaries of the various ahupua‘a.  The collected testimonies of local witnesses and the 
resulting Boundary Certificates are preserved in the Boundary Commission Records and are 
accessible on microfilm at the Hawai‘i State Archives (Boundary Commission). 
 
An application for the judication of the boundaries of the ahupua‘a of Keahuolū was made by 
John Owen Dominis, the husband of Queen Lili‘uokalani.  Testimony regarding the boundaries 
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of the ahupua‘a of Keahuolū was heard by the Commission on August 12, 1873 at the Court 
House in Kailua-Kona (an annotation on the Boundary Certificate for Keahuolū indicates that 
the accompanying testimony was included in Folio 354, Book A).  A number of native residents 
gave testimony as to the boundaries of the ahupua‘a of Keahuolū, and its adjacent ahupua‘a.  
Several of these individuals were kama‘āina of Keahuolū. 
 
5.2.3 Residents of Keahuolū in the 1800s 
Land Commission Award documents and Boundary Commission testimonies provide us with 
the names of several individuals who appear to have been living within (or knowledgeable 
about) the ahupua‘a of Keahuolū during the years between roughly 1840 and 1880.  An 
annotated list of these names is included below: 
 

Aki: Claimed Land Commission Award Helu 11071 in the ‘ili of Pauaaiki in Keahuolū.  Aki 
appears to have received these lands from Kaea, Nahaalualu, and Kalekahi in the time of 
Kamehameha I. 

Apiki: Claimed Land Commission Award Helu 8012 in Keahuolū.  He was given the land 
by the konohiki before the death of Governor Kuakini. 

Hai: In his testimony regarding LCA 8012, Mahu stated that Apiki’s kalo (taro) patches were 
bounded on its mauka (upslope) side by Hai’s land. 

Hailewalewa:  Claimed Land Commission Award Helu 10198 in the ‘ili of Ulelele in 
Keahuolū. The land was given to him by his parents. 

Haino: In his testimony regarding LCA 8012, Mahu stated that Apiki’s ‘uala (sweet potato) 
land was bounded on its mauka (upslope) side by Haino’s land. 

Kahili: In his testimony regarding LCA 8012, Mahu stated that Apiki’s ‘uala (sweet potato) 
land was bounded on its makai (downslope) side by Kahili’s land. 

Kahookohukaneole: In his testimony regarding LCA 7351, Papaula stated that Kahuanui’s 
land was bounded on its mauka (upslope) side by the land of Kahookohukaneole. 

Kahuanui: Claimed Land Commission Award Helu 7351 in Keahuolū.  He received the land 
from his brother in 1846.  Kahuanui gave testimony before the Boundary Commission 
regarding the boundaries of the ahupua‘a of Keahuolū.  In his testimony he stated that he 
was an adult male who had lived his entire life in Kealakehe and knew the boundaries 
between Keahuolū and Kealakehe. 

Kamaha: Father of Mahu. Mahu noted in his testimony before the Boundary Commission 
that, “my parents who were kamaainas of the land [Keahuolū] told me the boundaries” 
(Boundary Commission Vol. A, No. 1:358).  Mahu also stated that, “My Father’s name 
was Kamaha and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 
1:358). 

Kapea: A male resident of the ahupua‘a of Moeauoa located south of Lanihau who gave 
testimony before the Boundary Commission regarding the boundaries of the ahupua‘a of 
Keahuolū. 

Kealakai: A male resident of Keahuolū who was born within the ahupua‘a (possibly around 
1810) and lived there most of his life.  Kealakai gave testimony before the Boundary 
Commission regarding the boundaries of the ahupua‘a of Keahuolū.  He learned the 
makai boundaries of the ahupua‘a from his makua kāne hānai (his foster father). 

Kuia: Gave testimony for Nahaalualu’s land claim (LCA 10345). 
Lorna: Mother of Mahu. Mahu noted in his testimony before the Boundary Commission 
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that, “my parents who were kamaainas of the land [Keahuolū] told me the boundaries” 
(Boundary Commission Vol. A, No. 1:358).  Mahu also stated that, “My Father’s name 
was Kamaha and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 
1:358). 

Maa: Claimed Land Commission Award Helu 10303 in the ‘ili of Maili in Keahuolū.  Maa’s 
grandparents received the land at the time of Kamehameha I. 

Mahu: Gave testimony for Apiki’s land claim (LCA 8012), Hailewalewa’s land claim (LCA 
10198), and Maa’s land claim (LCA 10303).  Mahu also gave testimony before the 
Boundary Commission regarding the boundaries of the ahupua‘a of Keahuolū.  In that 
testimony he indicated that he was a male resident of the land of Keahuolū who was 
born at the time of the birth of Kamehameha II [circa 1779].  Mahu noted that, “my 
parents who were kamaainas of the land told me the boundaries” (Boundary 
Commission Vol. A, No. 1:358).  He also stated that, “My Father’s name was Kamaha 
and my Mother’s name was Lorna” (Boundary Commission Vol. A, No. 1:358). 

Naalualu (name as shown on the land claim, it appears as Nahaalualu in the testimony): 
Claimed Land Commission Award Helu 10345 in the ‘ili of Puuokaliu in Keahuolū.  In 
his testimony regarding LCA 7351, Papaula stated that Kahuanui’s land was bounded 
on its makai (downslope) side by the land of Nahaalualu. 

Papaula: In his testimony regarding LCA 8012, Mahu stated that Apiki’s kalo (taro) patches 
were bounded on its makai (downslope) side by Papaula’s land.  Papaula also provided 
supporting testimony for Kahuanui’s land claim (LCA 7351).  There is some suggestion 
that Papaula may have been the konohiki (land manager) of the ahupua‘a of Keahuolū at 
the time of the Māhele.  In his testimony in support of Naalualu’s claim for Land 
Commission Award Helu (parcel) 10345, Kuia swore that, “I have known in the same 
way as Mahu has related here except that at the time J. Fuller surveyed this section 2 
claim of Nahaalualu, three of Papaula’s fields were discovered here and another two 
fields were in Kahuenui’s claim all under Papaula the konohiki” (Native Testimony 
Volume 10:234, translation from http://www.avakonohiki.org/hawaii-land-
documents.html). 

J. F. Waiau: A male resident of Lanihauiki who was born at Honuaula in 1819, “at the time 
of the fight of Keakuaokalani” (the battle of Kuamo‘o).  Waiau gave testimony before the 
Boundary Commission regarding the boundaries of the ahupua‘a of Keahuolū. 

 
Although none of these individuals can be directly linked to the lands presently covered by the 
100-acre Kona Commons property or to the Site 18511 burial, they all appear to have been in 
some way associated with the ahupua‘a of Keahuolū and their descendants might be considered 
cultural descendants of the area. 
 
 
5.3 IDENTIFIED CULTURAL DESCENDANTS 
 
In its role as land manager and long-term steward of the Keahuolū lands, the Lili‘uokalani 
Trust has developed close connections with several individuals and ‘ohana (families) who 
possess a genealogical connection to the ahupua‘a of Keahuolū and whose ancestors lived within 
it.  Several of these kama‘āina have been recognized by the State Historic Preservation Division 
and the Hawai‘i Island Burial Council as cultural descendants of the area.   
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At present, no individuals have been recognized by the Burial Council as lineal descendants of 
iwi kūpuna present at Site 50-10-27-18511. 
 
The Trust has sought the mana‘o (thoughts and opinions) of those individuals recognized by the 
State Historic Preservation Division and the Hawai‘i Island Burial Council as cultural 
descendants of Keahuolū in resolving previous burial issues, as well as in addressing cultural 
issues related to such endeavors as the development of the 25-acre Keahuolū Historic Preserve 
Area and Interpretive Center located a short distance mauka of the Kona Commons property. 
 
The individuals and ‘ohana recognized as cultural descendants of the ahupua‘a of Keahuolū are 
listed below: 
 

The Lui Family 
Ms. Nicole Kealohaokalani Lui 
Mr. Aaron Joseph Lui 

Mr. Aka M. Mahi (deceased) 
Ms. Ruby Pua Keanaaina-McDonald (deceased) 
Mr. Ronald S. K. Mitchell 
Ms. Hannah Wahinemaikaiokaahumanukeliiulananioleokalama Kane Reeves  
The Keohokālole Family 

Ms. Emma Emalia Keohokālole 
Mr. Dennis Kaimi Keohokālole 
Mr. Adrian Kealoha Keohokālole 
Mr. Joseph Moses Keohokālole Jr. 
 

5.3.1 Recognition of Cultural Descendants 
In 2009 a Burial Treatment Plan was prepared for burial sites located within and adjacent to the 
alignment of the Ane Keohokālole Highway situated inland of the Kona Commons property 
(McDermott and Tulchin 2009).  At that time several individuals and families were formally 
recognized by the Hawai‘i Island Burial Council as cultural descendants of the identified 
burials located within the Keahuolū portion of the highway corridor.   
 

Ms. Nicole K. Lui was recognized by the HIBC as a cultural descendent of the project’s 
previously identified burials (SIHP # 50-10-28-13387, -26831 & -26836) at the HIBC’s 20 
August 2009 meeting. At the HIBC’s 17 September 2009 meeting additional cultural 
descendents of the project’s burials were recognized by the HIBC, including Mr. Aka 
Mahi, Ms. Ruby McDonald, and Ms. Hannah Reeves. Additionally, at the HIBC’s 15 
October 2009 meeting, the Keohokālole Family was recognized as cultural descendents to 
the project’s previously identified burials. (McDermott and Tulchin 2009:53) 

 
At the June 17, 2010 meeting of the Hawai‘i Island Burial Council, Mr. Aaron Joseph Lui and 
Mr. Ronald S. K. Mitchell were recognized as cultural descendants to identified Native 
Hawaiian burials in the ahupua‘a of Keahuolū.
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5.4 ADDITIONAL CONSULTED PARTIES 
 
Additional individuals who are not formally recognized by SHPD as cultural descendants of 
the Native Hawaiian burials within Keahuolū, but who belong to families with genealogical 
connections to the ahupua‘a, were included in discussions regarding the Site 50-10-27-18511 lava 
tube burial.  These individuals were consulted during the preparation of the present Burial 
Treatment Plan: 
 

Ms. Agnes Pelekane Kaelemakule Lui 
Mr. Raymond “Joe” K. Lui 
Ms. Francine K. Lui 
Ms. Paulette Ka‘anohi Kaleikini 
Mr. Jim Medeiros  

 
 
5.5 PUBLIC NOTICE 
 
Efforts were also made to identify and notify any additional individuals and families who 
might possess lineal or cultural genealogical connections to the skeletal remains at Site 50-10-27-
18511.  As required by Hawai‘i Administrative Rule §13-300-33 (b)(1)(C), notices were placed in 
three island newspapers requesting information from descendants of families from the 
Keahuolū area or persons with information about families from the area.  The newspapers and 
publication dates are as follows: 
 

Honolulu Star Advertiser 18 to 21 January 2016 
 
West Hawai‘i Today 18 to 21 January 2016 
 
Ka Wai Ola January 2016 

 
Copies of the original public notices along with the affidavit of publication (as per HAR §13-
300-33[b][1][C]) are presented in Appendix C.  A text of the public notice is included below. 
 
 

PUBLIC NOTICE 
 
Pacific Legacy is preparing a Burial Treatment Plan for Lili‘uokalani Trust lands located 
makai of Queen Ka‘ahumanu Highway, in the ahupua‘a of Keahuolū, North Kona, 
Hawai‘i (TMK (3) 7-4-025:015). This plan addresses the permanent preservation and 
protection in place of identified human remains in accordance with Chapter 6E, Section 
43. The burial is probably Native Hawaiian, based on location, context, and association. 
Descendants of families from the area or persons with information of the area are 
requested to participate in the development of the Burial Treatment Plan. Please contact 
Herbert Poepoe, State Historic Preservation Division (808-933-7650) or Rowland Reeve, 
Pacific Legacy (808-351-9560) within 30 days to participate. 
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Respondents to these public notifications who wished to be identified as recognized lineal or 
cultural descendants were required by law to demonstrate a genealogical connection by 
providing relevant information to the Department of Land and Natural Resources State Historic 
Preservation Division, pursuant to Hawai‘i Administrative Rule §13-300-35 (Recognition of 
Lineal and Cultural Descendants). 
 
No responses were received to any of the Public Notices. 
 
There remains the possibility that additional lineal and/or cultural descendants will come 
forward at some time in the future.  Consultations with future recognized lineal and/or cultural 
descendants will take place after this Burial Treatment Plan has been accepted and approved. 
 
 
5.6 DESCENDANT CONSULTATION 
 
A series of site visits and consultation meetings were held with the recognized cultural 
descendants of the ahupua‘a of Keahuolū and additional concerned parties so that their input 
could be incorporated into the development of the present Burial Treatment Plan.  The 
discussions that took place during these site visits and consultation meetings are detailed in 
Appendix D.  The proposed burial treatments presented in this Burial Treatment Plan (see 
Section 7.0) were developed through these discussions and are based primarily upon the mana‘o 
(thoughts and ideas) of the consulted parties.
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6.0 PROPOSED DEVELOPMENT WITHIN THE KONA COMMONS PARCEL 
 
As previously mentioned (see Section 1.1), the more inland portion of the 100-acre Kona 
Commons property has been extensively developed for commercial use.  This development 
consists of retail and warehouse structures with their associated parking areas (Figure 3).  The 
Lili‘uokalani Trust is presently planning to develop the remaining undeveloped portion of the 
Kona Commons property. 
 
The Lili‘uokalani Trust is proposing the development, enhancement and refinement of 
approximately 67.2 acres of land located within and adjacent to the Kona Commons property.  
This project is referred to as the Makalapua Project District. 
 
 
6.1 PROJECT LOCATION 
 
The proposed Makalapua Project District is located northwest of Kailua Village and makai 
(southwest) of the existing Kona Commons Shopping Center.  It includes Tax Map Key (TMK) 
parcels (3) 7-4-008:002 (por.), (3) 7-4-025:001, 002, 003, 005, 015, 021, 999 (por.), and (3) 7-4-
010:009, 010.   
 
The project site is bordered to the north by the existing Kona Commons Shopping Center, to the 
northwest by vacant lands, to the east by the existing Kona Industrial Subdivision (KIS), and to 
the south by the County’s Kailua Park (also known as the Old Kona Airport State Recreation 
Area) (Figure 14). The project site is currently vacant and undeveloped with the exception of 1) 
a former recreational sports facility (the Swing Zone) located on Makala Boulevard, 2) a BMW 
car dealership on Loloku Street, 3) temporary storage and staging areas on Loloku Street, and 4) 
light industrial warehouses on Kaiwi Street. 
 
The proposed Makalapua Project District covers the presently undeveloped property within 
which the Site 50-10-27-18511, Feature C lava tube burial is located.  Planning of the Project 
District has included a detailed plan for the preservation and long-term protection of the site. 
 
 
6.2 PROJECT DESCRIPTION 
 
The Makalapua Project District will include residential, hotel, retail, commercial, office, and 
civic/community uses. The Project District will be organized around an interconnected, 
pedestrian-oriented street network where homes, businesses, and entertainment are 
intermingled to provide a diverse experience for residents and visitors.



 Burial Site C
om

ponent of a Preservation Plan 
K

ona C
om

m
ons, K

eahuolū 
N

orth K
ona, H

aw
ai‘i 

N
ovem

ber 2019 
36 

 

 
Figure 14. Location of the proposed M

akalapua Project D
istrict.

 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 37 

The proposed mixed-use project will include approximately 300 residential units; 220 hotel 
rooms; 50,000 square feet of community facilities/civic offerings; 470,000 square feet of 
commercial use (retail, employment); and a variety of open space features (Figure 15). 
 
The proposed Makalapua Project District responds to the need to provide housing and 
economic growth opportunities for the County of Hawai‘i’s growing population.  The project 
will serve to meet the varied housing and commercial needs of the region at an attractive 
growth location adjacent to Kailua-Kona. As envisioned by the Kona Community Development 
Plan, the project will serve as a natural extension of Kailua Village. 
 
As can be seen in Figure 15, the Site 50-10-27-18511, Feature C lava tube burial is situated in an 
area designated for commercial development.  In planning the Makalapua Project District, 
Lili‘uokalani Trust has taken into consideration the long-term preservation of the Site 18511 
burial.  At the request of cultural descendants, they have incorporated an undeveloped buffer to 
surround not only the burial site, but also the full extent of the natural pu‘u (low lava hill) that 
encompasses it.  The outer perimeter of this buffer zone will be marked by a protective stone 
wall to prevent unauthorized access to the burial area.  The details of these protective measures 
are presented in Section 7.0. 
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7.0 BURIAL TREATMENT 
 
As kahu (caretaker) of the ahupua‘a of Keahuolū, it is the Lili‘uokalani Trust’s desire and 
intention to do what is pono (proper) in protecting and preserving the iwi kupuna present on 
their lands.  This Burial Treatment Plan is intended to facilitate the best method of caring for the 
Native Hawaiian burial located within the Kona Commons property.  The specific treatment 
recommendations for the Site 50-10-27-18511, Feature C lava tube burial were developed in 
consultation with the recognized cultural descendants of the ahupua‘a of Keahuolū and other 
concerned individuals (see Appendix D).  The following section includes specific short- and 
long-term treatment recommendations for the preservation of the Site 18511 burial. 
 
 
7.1 PROPOSED BURIAL TREATMENTS 
 
It is the intention of the Lili‘uokalani Trust to preserve in place the known human burial located 
within the lava tube at Site 50-10-27-18511, Feature C.  Since the site is slated for preservation, 
no further efforts will be made to investigate or otherwise examine the remains.  This is in 
keeping with Hawai‘i Administrative Rule §13-300-31(h), which states that, “where a 
previously identified burial site is proposed to be preserved in place, no osteological or 
disturbing archaeological investigation shall occur, unless authorized by the department 
[SHPD].” 
 
In order to ensure that the Site 18511 burial is not inadvertently impacted during activities 
associated with the development and use of the surrounding area, certain mitigation 
procedures will be implemented.  These involve both short-term measures instituted to protect 
the burial site during any development of the Kona Commons property, as well as long-term 
measures to properly manage and preserve the burial site. 
 
The central component of this mitigation strategy is the establishment of a protective buffer that 
will surround both the burial chamber and the overlying lava pressure ridge.  This will be a 
permanent buffer that will remain undeveloped, with the possible exception of the planting of 
native vegetation to serve as a visual screen. 
 
 
7.2 SHORT-TERM PROTECTIVE MEASURES 
 
The following interim protective measures will be implemented to protect the Site 18511 burial 
during activities associated with the development of the Makalapua Project District.  As 
described in Section 6.0, these development activities will include the construction of 
commercial buildings, parking, roadways, sidewalks, and landscaped areas. 
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7.2.1 Buffer Zone 
In order to establish the boundaries of the buffer zone surrounding the Site 18511 burial, the 
location and extent of both the Feature C lava tube and the low lava pu‘u that covers it were 
mapped using a Trimble Geo7X Global Navigational Satellite System (GNSS) unit.  The limits of 
the subsurface lava tube, its entrances, and the lava pressure ridge within which it rests, as well 
as bulldozed areas located adjacent to them, are shown in Figure 16 and Figure 17.  These 
figures also show the limits of the existing 30-foot buffer fence established by the previous 
Burial Treatment Plan. 
 
At the request of cultural descendants and other consulting individuals, the perimeter of the 
proposed buffer zone was extended to encompass the entire extent of the pu‘u that contains the 
lava tube (Figure 18).  The designated buffer area measures approximately 62.5 meters (ca. 
205 feet) in length (northwest to southeast) by 37 meters (ca. 120 feet) in width (northeast to 
southwest).  No construction activity will be allowed to occur within this buffer zone. 
 
The boundary of the buffer zone was designed to follow the outer edge of the roughly crescent-
shaped lava pressure ridge along its eastern, western, and southern sides.  Along its northern 
side, the outer edge of the buffer zone cuts straight across from one tip of the crescent to the 
other, including the level area of lava partially enclosed by the pu‘u.  This level area, which 
fronts the lava tube opening, will serve as an entryway to the burial site and provide adequate 
space for individuals to approach it without the need to climb atop the pu‘u itself.   
 
 
7.2.2 Protective Fencing 
Bright orange plastic fencing has been erected surrounding the Site 18511 burial, and this will 
be expanded to include the buffer zone and maintained prior to the construction of the 
surrounding wall (see Section 7.3.2).  This fencing will continue to serve as a highly visible 
temporary barrier to alert people in the area to the presence of the burial until long-term 
protective measures are put in place (Section 7.3). 
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Figure 16. G
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avigational Satellite System
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ap of the Site 50-10-27-18511, Feature C
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Figure 17. Global Navigational Satellite System map of the Site 50-10-27-18511, Feature C lava tube and associated lava pressure 
ridge overlaid atop an aerial photograph of the site (background aerial from Google Earth, accessed 2016).
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Figure 18. Global Navigational Satellite System map of the Site 50-10-27-18511, Feature C lava tube and associated lava pressure 
ridge showing the limits of the proposed buffer zone.  
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7.2.3 Construction Plans 
The location of the Site 18511 burial and its buffer zone will be accurately plotted on all grading 
and construction plans utilized by construction personnel prior to the start of any land-altering 
activities associated with the development of the Makalapua Project District. 
 
7.2.4 Archaeological and Cultural Monitoring 
Both a trained archaeological monitor and a cultural monitor will be on site during any ground-
disturbing activities conducted in the vicinity of the Site 18511 burial.  The cultural monitor will 
preferably be a cultural descendant of the area.  Prior to the undertaking of any construction 
activities in the vicinity of the burial, all construction crew members and equipment operators 
involved in the construction will be given a cultural and archaeological awareness briefing.  
This briefing will introduce construction personnel to the general history of the area as well as 
to the location and importance of the Site 18511 burial.  Construction crews will also be 
instructed as to the proper protocols to be followed when working around the burial, the proper 
procedures to follow in order to avoid adversely impacting the site, and the proper procedures 
to follow should they encounter previously unidentified human remains. 
 
 
7.3 LONG-TERM PROTECTIVE MEASURES 
 
7.3.1 Sealing of the Lava Tube 
Since the remains at the Site 18511, Feature C lava tube will be left in situ, the Lili‘uokalani 
Trust, following the expressed wishes of the cultural descendants and other consulted 
individuals, intends to seal the entrances to the tube.  The tube openings will be sealed with 
locally procured stones mortared together with cement.  The mortar may be stained to blend in 
with the stones and make it less visible. 
 
7.3.2 Enclosing Wall Around the Site 
A low wall of stacked stones mortared together with cement will be constructed to completely 
encircle the burial site.  This wall will mark the outer perimeter of the designated protective 
buffer zone.  Measuring approximately 2½ feet in height, the wall will serve as a visual 
indication of the location of the burial and act to deter access into the area.  The wall will be 
built of locally available stone and will be erected in close consultation with cultural 
descendants prior to the commencement of construction activities in the immediate vicinity of 
the burial location.   
 
A narrow opening (approximately four feet in width) will be set within the northern portion of 
the enclosing wall to allow access into the site area for maintenance and for visitation by 
recognized cultural descendants and other individuals identified by the Lili‘uokalani Trust.  
Cultural descendants and other consulted individuals felt that a gate should not be placed at 
this opening; instead a simple metal chain or rope will be strung across it to discourage access 
by unauthorized individuals, but allow entry into the burial area when appropriate.   
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7.3.3 Vegetation 
Existing invasive vegetation will be cleared from within the designated buffer area surrounding 
the burial.  At present this non-native vegetation includes fountain grass (Pennisetum setaceum), 
klu (Acacia farnesiana), and Christmas berry (Schinus terebinthifolius) shrubs.  Native species may 
be allowed to grow within the buffer.  The decision as to what, if any, native vegetation is to be 
planted within the buffer area will be determined once invasive vegetation is cleared.  If native 
vegetation is planted within the burial area, it should be appropriate to the dry climate of 
coastal Keahuolū.  The option of planting native vegetation outside of the enclosing wall to 
provide a visual buffer for the burial would be considered based upon the future use of the 
surrounding area. 
 
7.3.4 Signage 
Given the location of the Site 18511 burial within a relatively high traffic area, the cultural 
descendants and other consulting individuals felt there was a need for some form of signage to 
mark the burial location as a culturally sensitive area.  A small brass plaque will be attached to 
large boulders placed outside the enclosing buffer wall and will be installed upon completion of 
the wall’s construction.  The plaque will be the same as that created for burial sites located 
alongside the route of the Ane Keohokālole Highway.  The wording on this sign was developed 
by Analu Josephus, a cultural descendant of the area.  The plaque will indicate, in both 
Hawaiian and English, that the site is a wahi kapu, a culturally sensitive area.  The text of the 
plaque will read as follows: 
 
 
 

WAHI KAPU 
(Sacred Site) 

He wahi mea nui kēia i ka mo‘olelo o ko Hawai‘i Pae‘āina; 
pāpā ‘ia ke komo ‘ana. E ho‘ihi i ke kapu o kēia wahi. Mai komo. 

 
(This is a culturally significant place; access is restricted. 

Please show your respect by not entering this area.) 
 

Mālama ‘ia nā wahi i helu ‘ia he mea nui ma ke kānāwai o ka Moku‘āina. 
Hiki ke ho‘opa‘i‘ia he ho‘opa‘i uku he $20,000. 

(Mokuna 6E-11, Hawai‘i Revised Statutes). DLNR-SHPD (808) 692-8015 
 

(Historic sites are protected under state law violation could result in a $20,000 fine. 
(Chapter 6E-11, Hawai‘i Revised Statutes) DLNR-SHPD (808) 692-8015) 
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7.3.5 Site Access  
Access within the buffer wall of the Site 50-10-27-18511, Feature C burial will be provided to 
cultural descendants, and other individuals wishing to visit the burial for cultural purposes 
with permission from cultural descendants, upon request of the Lili‘uokalani Trust. 
 
7.3.6 Site Monitoring, Maintenance, and Security  
Maintenance and security of the Site 50-10-27-18511 burial will be provided by the Lili‘uokalani 
Trust.  At minimum, annual site inspections will be carried out to check the condition of the 
burial site so that any potential threats from human or natural agencies can be identified and 
managed accordingly.
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APPENDIX A 
 

DESCRIPTION OF SITE 50-10-27-18511 



 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 52 

The following description of Site 50-10-27-18511 was taken from the Paul H. Rosendahl, Ph.D., 
Inc. 1993 report of their Archaeological Inventory Survey of the 100-acre Kona Industrial 
Subdivision Expansion Site (O’Hare and Rosendahl 1993:A-10 to A-12).
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The following description of Site 50-10-27-18511 is taken from the 2014 Pacific Legacy, Inc. 
report of their Supplemental Archaeological Inventory Survey of the Kona Commons property 
(McIntosh et al. 2014:103–116): 
 
 
SIHP Number: 50-10-27-18511 
Site Type: Complex 
Status: Relocated 
Present Condition: Fair 
Description: Site 50-10-27-18511 is a complex comprised of five features: a modified overhang 
(Feature A), a lava excavation (Feature B), a lava tube (Feature C), and two additional lava 
excavations (Feature D and Feature E).  The Feature C lava tube contains human remains.  
Features A through C were originally identified and recorded during the 1992 PHRI survey 
(O’Hare and Rosendahl 1993:A-10 to A-12), while the Feature D and Feature E lava excavations 
were discovered during the present survey. 
 
Site 18511 was relocated by Pacific Legacy archaeologists and found to be situated toward the 
center of the project area, approximately 170 meters east of Makala Boulevard and c. 85 meters 
west of Loloku Street (Figure 3).  It is located c. 211 meters east (95°) of the Site 18509 complex.  
In overall extent, the site complex measures c. 44.4 meters in length (east to west) and c. 18.8 
meters in width (north to south). 
 
Site 18511 appears to be a multi-use complex whose component features served a range of 
functions.  The Feature A overhang seems to have been modified for use as a temporary shelter, 
the Feature C lava tube served as a burial chamber, the Feature B lava excavation could have 
been utilized as either a planting area or a quarry, while the Feature D and E lava excavations 
seem most likely to represent areas where stone was quarried for use as building material. 
 
Feature A 
Site 50-10-27-18511, Feature A was originally recorded during the 1992 PHRI survey as a 
“walled overhang,” measuring c. 9.00 meters by c. 6.00 meters, with a maximum ceiling height 
of c. 1.25 meters (O’Hare and Rosendahl 1993:A-10).  The PHRI feature description for site 
18511, Feature A further notes that 
 

The overhang is oriented at 100°/280° and opens up at the base of a large pressure ridge.  
It is 7.00 m long and has an average depth of 5.00 m.  An area in front of the overhang is 
fairly level and has been cleared of most rock.  A short wall has been built across the west 
entrance to this depressed area.  The wall is constructed of pahoehoe cobbles and 
boulders piled on top of bare bedrock.  There are some goat bones against the back wall 
of the overhang.  The overhang area gives access to a narrow, low-ceilinged cave.  There 
is no evidence that the cave has been modified or utilized in any way.  It is unaltered and 
in fair condition.  No cultural deposits or soil deposits were observed at this feature 
(O’Hare and Rosendahl 1993:A-10). 

 
Feature A was re-identified during the present survey and was found to be located at the 
southwestern edge of the Site 18511 complex, approximately 24.7 meters southwest (245°) of the 
Feature B lava excavation.  Upon inspection, Feature A appears to be a modified overhang, 
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rather than a walled overhang, as it had previously been described (Figure 19).  No distinct wall 
was identified; instead, stone stacking was observed in a crevice to the east of the overhang that 
stands approximately 3 to 4 courses high and measures c. 1.2 meters by c. 0.70 meters (Figure 
20).  Stacking was also noted to the west of the overhang, standing approximately two courses 
high and measuring c. 0.60 meters by c. 0.50 meters.  The overall dimensions of the overhang 
are c. 5.5 meters long, c. 1.6 meters wide, and c. 1.4 meters deep, making it much smaller than 
was originally recorded during the 1992 survey.  Some modern trash was observed within the 
eastern crevice of the overhang, including an aluminum Coca-Cola can, a clear glass screw-top 
bottle, and what appears to be a can of acetone. 
 
A lava tube is located to the south of the modified overhang.  It measures c. 10.0 meters in 
length, c. 2.5 meters in width, with a maximum interior height of c. 1.25 meters.  The main 
entrance is located on its western side, and contains tumbled rock that naturally slopes into the 
lava tube.  There is also a skylight entrance on the eastern side of the lava tube.   The interior of 
the lava tube is clear of debris and its floor relatively flat.  No modifications to the lava tube 
were noted.  Goat and dog bones are scattered throughout the north side of the lava tube.  
Recent trash, such as batteries and plastic debris, are also present inside of the tube.  No other 
cultural material was observed. 
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Figure 19. Plan view map of the Site 50-10-27-18511, Feature A. 
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Figure 20. Site 50-10-27-18511, Feature A modified overhang (view northeast). 

 
Figure 21. Site 50-10-27-18511, Feature A lava tube entrance (view south).
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The Feature A modified overhang appears to be in fair condition.  The overhang and lava tube 
show evidence of having been occupied by homeless individuals.  It is difficult to determine, 
however, if there have been recent alterations made to Feature A since the 1992 PHRI survey.  
The modified overhang most likely served as a temporary habitation shelter during the pre-
Contact period. 
 
Feature B 
Site 50-10-27-18511, Feature B is a lava excavation that was originally recorded during the 1992 
PHRI survey.  At that time the lava excavation was recorded as measuring c. 3.0 meters by c. 
1.50 meters, with a maximum depth of c. 1.60 meters (O’Hare and Rosendahl 1993:A-12).  The 
PHRI feature description for Site 18511, Feature B also indicates that 
 

Many naturally fractured bedrock fragments are at the bottom of a crevice at the crest of 
a pressure ridge.  This crevice is oriented at 115°/295° and is c. 5.00 m long and 1.75 m 
wide.  Some of the boulders (c. 0.40–0.50 m in diameter) in the west half of this crevice 
have been removed and are scattered outside on the south slope of the pressure ridge.  
This creates deep, bare pockets (up to 1.60 m deep) in the crevice.  These pockets may 
have been used for growing purposes, for cache areas, or for quarrying of raw materials.  
Vegetation is growing in two of the pockets, although little soil was noted.  Only a 
shallow (0.05–0.10 m deep) deposit of duff was observed.  The feature is unaltered and in 
good condition.  A waterworn boulder (c. 0.20 m by 0.25 m by 0.15 m) was observed in 
the crevice. (O’Hare and Rosendahl 1993:A-12) 

 
The Site 18511, Feature B lava excavation was relocated during the present survey (Figure 22).  
It is situated at the crest of a pāhoehoe ridge in the central portion of the site complex, 
approximately 24.7 meters northeast (65°) of the Feature A walled overhang.  The lava 
excavation was found to currently measure c. 5.8 meters in length by c. 1.6 meters in width, and 
to be c. 1.5 meters in depth.  There is a large amount of organic debris from growing vegetation 
(fountain grass, Pennisetum setaceum) and Christmas berry, Schinus terebinthifolius) within the 
interior of the lava excavation.  Numerous cobbles and boulders that were apparently removed 
from the lava excavation are scattered on the lava surface to the south. 
 
A small vesicular waterworn boulder was observed within the lava excavation (Figure 23).  
Although this boulder shows no evidence of battering, it could have been brought to the site to 
be used as a hammerstone.  No other cultural material was noted in or around the excavation.  
Feature B is currently in fair condition.  This lava excavation may have been used as a quarry 
site during the pre-Contact period. 
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Figure 22. Site 50-10-27-18511, Feature B lava excavation (view northwest). 
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Figure 23. Site 50-10-27-18511, Feature B waterworn boulder. 

 
Feature C  
Site 50-10-27-18511, Feature C was originally recorded during the 1992 PHRI survey and 
described as a “burial cave” located “at the south base of a large pāhoehoe pressure ridge. It 
contains scattered human bones” (O’Hare and Rosendahl 1993:A-12).  Feature C was recorded 
as measuring c. 2.90 meters by c. 2.28 meters, with a maximum ceiling height of c. 0.82 meters 
(Figure 24).  The PHRI feature description for Site 18511, Feature C further notes that 

Entrance is possible from a 0.80 m by 0.60 m hole in the ceiling of the cave.  The cave opens up 
both east and west from the opening, but skeletal material is present only in the west half.  The 
cave floor is c. 0.72 m below the ground surface at the opening, but only a narrow strip (1.60 m 
long and 0.25 m wide) down the middle of the cave has a ceiling high enough (0.72–0.80 m high) 
to allow further access.  This strip down the middle consists of a natural depression that had been 
filled with pahoehoe gravel and cobbles to create a smooth floor.  Most of the scattered bone was 
observed either in this depression, on top or among the cobbles, or on a bare bedrock shelf 
adjacent to and south of the depression.  The skeletal material consists of scattered finger, toe, 
and foot bones, some vertebrae, and one incisor.  The west end of this tube is blocked by roof fall.  
A glass patent medicine bottle was observed in this roof fall.
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Pahoehoe cobbles and boulders have also been stacked on the cave floor below the entrance.  The 
stacked area (c. 0.30 m by 0.90 m) is flush with the side of the cave on the north and west sides, 
and elevated c. 0.20–0.30 m above the cave floor on the south and east sides.  Some rocks in this 
stacked area and some of the rocks in the central depression were moved during the present 
survey in order to see if an articulated burial was present in the cave.  Only a puka shell (Conus 
sp.) was discovered in the stones by the entrance.  A few more scattered bones were observed 
under the depression fill, but no major bones (long bones or cranial material) were present.  It 
seems probable that a burial was once present in the cave, possibly on top of the level central area 
of the cave, but was later removed.  This might have taken place during historic times when the 
cave might have been used for temporary habitation.  The cave is wet, with continual dripping 
from the roof, and the glass bottle found in the cave maybe historic evidence for use of the cave 
as a water catchment area.  The feature is unaltered-and in good condition.  The glass bottle was 
collected, the puka shell was not, and the bones were left in place. (O’Hare and Rosendahl 1993:A-
12) 

 
The Feature C modified lava tube was relocated during the present survey (Figure 25).  It is 
situated at the northern edge of the Site 18511 complex, approximately 8.8 meters north (11°) of 
the Feature B lava excavation.  The main entrance into the lava tube, labeled “Entrance B” on 
the PHRI site map, measures c. 0.80 meters by c. 0.60 meters.  There are boulders roughly 
stacked around and partially blocking this entrance.  The interior of the lava tube measures c. 
8.0+ meters in length by c. 3.0 meters in width, with a maximum ceiling height of c. 0.90 meters.  
The floor of the lava tube currently appears to be rough and unlevel due to rock fall. 
 
Within the lava tube, east of the main entrance is a stone filled terrace, measuring c. 0.30 meters 
in height.  Human skeletal remains were observed scattered within three concentrated areas 
inside of the lava tube.  The areas that contain human bone fragments include an area on top of 
the stone terrace, an area within a natural channel of the floor surface, and an area on a lava 
shelf just south of the natural channel.  No long bones or cranial elements were present among 
the scatter of human skeletal remains.  There were no other interior or exterior features noted 
within the lava tube. 
 
No artifacts or other cultural material was observed within the Feature C lava tube.  The glass 
medicine bottle noted in the original site description had been collected by the PHRI field crew, 
while the “puka shell” was not observed.  This lava tube currently appears to be in fair 
condition.  Feature C served as a burial, most likely pre-Contact in age. 
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Figure 25. Site 50-10-27-18511, Feature C modified lava tube entrance (view east). 
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Feature D 
Site 50-10-27-18511, Feature D is a lava excavation that was discovered and recorded during the 
present survey (Figure 26).  This lava excavation is located at the eastern end of the Site 18511 
complex, approximately 19.8 meters east (111°) of the Feature C lava tube.  It is situated on the 
slope of a low lava ridge.  The excavation is irregular in shape, measuring c. 4.2 meters in length 
(east to west) by c. 2.8 meters in width (north to south), and c. 0.20 meters in depth.  The upper 
layer of lava has been broken apart over a sizeable area, and block-like chunks of pāhoehoe 
appear to have been removed, leaving a relatively smooth (though sloping) interior floor, which 
is scattered with discarded subangular basalt boulders and cobbles. 
 
A small vesicular basalt hammerstone that is discoidal in shape was observed within the 
excavated area (Figure 27).  The hammerstone measures c. 0.9 centimeters in length, c. 
0.8 centimeters in width, and c. 0.4 centimeters in thickness.  The artifact was collected from the 
feature and, following documentation, was given into the care of the Lili‘uokalani Trust for 
curation.  Given the relatively small size of the artifact, it seems unlikely that it was used to 
break up the lava surface.  Larger waterworn boulders, such as that found at Feature B, appear 
to have been more commonly utilized for that purpose.  It is possible that the discoidal 
hammerstone was used to shape the edges of the stones removed from the excavation.  
However, though this too seems unlikely, taking into account its size and highly vesicular 
nature (which would have made it softer and less durable than a similar sized waterworn stone 
of dense basalt).  It seems more probable that the artifact was used for some purpose not 
directly related to the excavation of the feature, as a hammerstone for softer material, or as a 
very coarse abrader. 
 
The Feature D lava excavation is in fair condition.  The fact that much of the broken-up stone 
that originally formed the upper layer of the excavation’s lava surface appears to have been 
removed suggests that the feature was most likely utilized as a quarry for obtaining thick, 
tabular chunks of basalt stone that could be used elsewhere as building material.  It is probable 
that Site 18511, Feature D dates to the pre-Contact period.

 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 67 

 
Figure 26. Site 50-10-27-18511, Feature D lava excavation (view west). 

 
Figure 27. Site 50-10-27-18511, Feature D hammerstone. 
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Feature E 
Site 50-10-27-18511, Feature E is a lava excavation that was discovered and recorded during the 
present survey (Figure 28).  This lava excavation is located along the northeastern edge of the 
Site 18511 complex.  It is situated approximately 8.5 meters west (288°) of the Feature D lava 
excavation along the same lava ridge.  The excavation is roughly rectangular in shape, 
measuring c. 4.2 meters in length (northeast to southwest) by c. 1.6 meters in width (northwest 
to southeast).  There is a natural fracture extending through the excavation in a northeasterly 
(59°) direction.  Feature E is similar to Feature D, in that it appears only the first course of loose 
material was removed from the lava excavation.  A small number of large boulders and cobbles 
remain within the interior of the excavation, mostly along its edges. 
 
No cultural material was observed within the Feature E lava excavation.  The feature is in fair 
condition.  It seems likely that the lava excavation was utilized for the quarrying of basalt stone 
for use as building material during the pre-Contact period. 
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Figure 28. Site 50-10-27-18511, Feature E lava excavation (view southwest).
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Figure 29. Affidavit of Publication for legal notice in Hawai‘i Star Advertiser.
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Figure 30. Affidavit of Publication for legal notice in West Hawai‘i Today.
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A series of consultation meetings were held with the recognized cultural descendants of the 
ahupua‘a of Keahuolū (as listed in Section 5.3) and additional concerned parties (as listed in 
Section 5.4) during the development of the present Burial Treatment Plan.   
 
 
KEAHUOLŪ DESCENDANT MEETING AND SITE VISIT, 24 MAY 2017 
 
Attendees 
 

Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Michael Shibata, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Paulette Ka‘anohi Kaleikini (Consulting Party) 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party)  

 
On May 24, 2017 the Lili‘uokalani Trust held a site visit to the Site 50-10-27-18511, Feature C 
lava tube burial for recognized cultural descendant and additional individuals with family 
connections to Keahuolū.  Time was spent examining the lava tube entrance and the 
surrounding environment. 
 
Following the site visit, a meeting was held at the Lili‘uokalani Trust offices in Kona.  At this 
meeting, the Trust presented an overview of the proposed realignment of the Kuakini Highway 
and the planned development for the Makalapua Project District.  The descendants and 
consulting individuals then provided their mana‘o (thoughts and opinions) concerning the 
proper future treatment of the Site 18511 burial.  The attendees also expressed concern about the 
Trust’s more general plans for development.  It was agreed that these wider concerns would be 
addressed in future meetings with Lili‘uokalani Trust staff. 
 
The descendants and consulting individuals agreed that the iwi (human remains) present within 
the Site 18511, Feature C lava tube should be preserved in place.  They felt that all of the 
openings to the lava tube should be sealed with stones to protect the iwi. 
 
The attendees were not comfortable with the existing 30-foot buffer proposed by the 1993 Burial 
Treatment Plan (Maly and Rosendahl 1993).  Ms. Nicole Lui suggested that the buffer be 
expanded to encompass the entire lava pu‘u covering the burial.  She expressed that pu‘u are an 
important feature of the natural and cultural landscape of coastal Keahuolū, and that the entire 
pu‘u should be preserved as it was an important component of the burial area.  The general 
feeling was that it was better for the buffer area to be based upon a natural landscape feature 
than on an arbitrary numeric distance.  It was agreed that archaeologists from Pacific Legacy 
would map out the extent of the pu‘u so that it could be included in development plans and that 
a more adequate buffer area could be established. 
 
The consulting parties were in agreement that a low stone wall (approximately 2½ feet in 
height) should be constructed to mark the outer perimeter of the buffer area.  For stability, the 
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wall of stacked stones will be mortared with cement.  They felt that there should be a small 
opening in the wall to allow access.  Mr. Jim Medeiros expressed his opinion that a gate not be 
placed in the opening, as it would only rust or rot and need replacement.  He and Ms. Kaleikini 
suggested that the opening be secured with a simple metal chain that could be unlocked to 
allow entry into the walled buffer area. 
 
The general feeling was that all non-native vegetation should be removed from within the 
walled burial area, and that only native species be allowed to grow there.  It was felt that if 
native vegetation was planted, it should be appropriate to the dry climate of coastal Keahuolū.  
Mr. Leleiwi noted that mature trees or brush should not be planted as that would only serve to 
attract homeless individuals who might shelter themselves within the burial area.  If any native 
vegetation was introduced, it should be low growing.  The decision as to what, if any, native 
vegetation should be planted within the buffer wall was left to a later time. 
 
Some discussion was held as to what, if any, signage would be appropriate to mark the burial.  
Ms. Lui mentioned the brass plaques that had been placed at the burials located adjacent to the 
Ane Keohokālole Highway and suggested that something similar might be used.  The group 
expressed the desire to further consider the question of signage before coming to a decision. 
 
It was agreed that the recognized cultural descendant and additional consulting individuals 
would reconvene once the lava pu‘u had been mapped and the Burial Treatment Plan had been 
modified to reflect their suggestions. 
 
Following the close of the general meeting, Ms. Nicole Lui, Mr. Mana Purdy, Mr. Michael 
Shibata, Mr. Morgan Leleiwi, and Mr. Rowland Reeve returned to the burial site to reexamine 
the area and establish the limits of the pu‘u and the proposed buffer perimeter that was 
requested during the meeting.  It was agreed that Mr. Reeve would return at a later date to map 
the extent and locations of the lava pressure ridge, the burial tube, and the nearby bulldozing so 
that an adequate and agreed upon buffer area could be established.  The limits of the pu‘u 
would be taken as the base of its slope.  It was found that bulldozing had taken place along the 
northern and western edges of the lava pressure ridge, providing an established boundary for 
the proposed buffer zone.  The remaining edges were examined and marked so that they could 
be mapped for planning purposes. 
 
 
KEAHUOLŪ DESCENDANT MEETING, 5 OCTOBER 2017 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 

 
On October 5, 2017 the Lili‘uokalani Trust staff met with cultural descendant Ms. Nicole 
Kealohaokalani Lui to discuss the buffer zone around the Site 50-10-27-18511, Feature C lava 



 

Burial Site Component of a Preservation Plan 
Kona Commons, Keahuolū 
North Kona, Hawai‘i 
November 2019 92 

tube burial.  During the previous descendant meeting, Ms. Lui had indicated her desire to have 
the buffer zone extended to include the full area of the lava pressure ridge (pu‘u) within which 
the lava tube burial is located.  In preparation for the meeting, archaeologists from Pacific 
Legacy plotted the limits of the subsurface lava tube, its entrances, and the pu‘u within which it 
rests, as well as the bulldozed areas located adjacent to it using a Trimble Geo7X Global 
Navigational Satellite System (GNSS) unit (Figure 16).  The resulting map was then overlaid 
onto the proposed street network of the development to determine the proximity of the pu‘u to 
the proposed realigned Kuakini Highway extension road corridor.  The corridor was found to 
overlap a section of the southeastern end of the puʻu.  This information was shared with Ms. 
Lui, who agreed to the removal of the section of the puʻu that overlapped the road corridor as 
long as the remainder of the puʻu was left intact. 
 
When discussing the planned construction of the low (2 to 2.5 foot high) stone wall surrounding 
the burial area, Ms. Lui suggested that four boulders (preferably taken from the material 
removed from the road cut at the eastern edge of the puʻu) be embedded into the wall marking 
the four cardinal directions.  She also recommended that the bronze plaque identifying the 
burial be located on the north-facing boulder. 
 
Also discussed was the future appearance of the undeveloped areas located northeast and 
across the Kuakini Highway extension road corridor from the puʻu.  Ms. Lui recommended that 
these areas be landscaped as naturally as possible with the open lava being planted with 
maiapilo (Capparis sandwichiana) bushes, pili (Heteropogon contortus) grass, and/or other native 
vegetation from the surrounding area.  
 
 
KEAHUOLŪ DESCENDANT MEETING, 1 MARCH 2018 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Mike Ikeda, Lili‘uokalani Trust 
Ms. Robyn Ito, SSFM International 
Mr. Austen Drake, SSFM International 
Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party) 

 
On March 1, 2018 the Lili‘uokalani Trust held a follow-up meeting with recognized cultural 
descendants and additional individuals with family connections to Keahuolū to discuss the 
treatment recommendations for the Site 50-10-27-18511, Feature C lava tube burial.  This 
meeting was held at the Trust offices in Kona.  Prior to the meeting, all of the attendees had 
been provided with copies of the revised draft Burial Treatment Plan.  The purpose of the 
meeting was to obtain clarity from the descendants and other attendees as to the proposed 
treatment recommendations for the burial. 
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Prior to the main discussion, Mr. Jim Medeiros expressed his opinion that lineal descendants of 
the Queen should be considered lineal descendants of all burials located on her lands. 
 
Following an introductory pule, Mr. Mana Purdy of Lili‘uokalani Trust presented a review of 
the burial treatment recommendations as they had been developed from previous meetings.  He 
discussed the original 1993 Burial Treatment Plan, referenced the descendants’ general feeling 
that the remains should be preserved in place, and mentioned the existing recommendations 
and issues to be discussed: sealing the lava tube entrances, construction of a physical buffer 
wall, leaving an opening in the wall for access, removing invasive species from within the 
buffer, and establishing the size and limits of the protective buffer. 
 
Mr. Rowland Reeve, the archaeologist from Pacific Legacy, then began eliciting from the 
descendants and concerned individuals their thoughts on the various burial treatment 
recommendations. 
 
Everyone in attendance was in agreement that the iwi kupuna (human remains) within the Site 
50-10-27-18511, Feature C lava tube should be preserved in place.  
 
Sealing the Tube: Mr. Medeiros expressed that there was no cultural reason for anyone to go 
into the tube.  Ms. Lui and Mr. Medeiros both agreed that it would be best to seal off all 
entrances to the lava tube.  This could be done with stones collected from the surrounding area 
placed within the openings to seal them.  Mr. Medeiros would have preferred that the stones 
sealing the entrances be dry-stacked rather than cemented together, but acknowledged the 
reality of needing to mortar the stones in order to protect the burial from disturbance.  It was 
agreed that the mortar should be stained to disguise it and to make it less visible. 
 
Long-Term Site Monitoring: Ms. Lui expressed the desire for long-term monitoring of the 
condition of the burial site.  She was assured by Lili‘uokalani Trust staff that they regularly visit 
and monitor the condition of the known burials on their lands.  Statements regarding the long-
term monitoring, maintenance, and security of the Site 50-10-27-18511 burial have been 
included in the Burial Treatment Plan.  “Maintenance and security of the Site 50-10-27-18511 
burial will be provided by the Lili‘uokalani Trust.  The condition of the burial site will be 
assessed on a regular basis so that any potential threats from human or natural agencies can be 
identified.” 
 
Encircling Wall (visual buffer): Ms. Lui and Mr. Medeiros were both of the opinion that the 
burial site should be encircled with a low stacked stone wall.  The reason for this wall would be 
to protect the site from future impacts.  This wall would be placed along the outer boundary of 
the protective buffer zone.  Mr. Medeiros felt that the wall should be two feet high and that it be 
mortared for stability.  The stone used in the construction of the wall should be taken from the 
immediate area.  Mr. Medeiros also suggested that the wall have a four-foot-wide entrance 
opening to allow access for maintenance and site visitation.  When not in use, this opening 
would be closed off by means of a chain or rope.  The placement of this opening would depend 
upon the shape and location of the buffer zone boundary.  Ms. Lui reaffirmed her feeling that 
larger stones should be set into the wall to mark the four cardinal directions.   
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She agreed with Mr. Medeiros that these stones would be incorporated into the wall and would 
not be higher than the height of the wall itself. 
 
Signage: Ms. Lui and Mr. Medeiros both felt that, given the location of the burial within a 
relatively high traffic area, there was a need for some form of signage. Rather than being placed 
in the enclosing wall, it was suggested that the signs be attached to large boulders placed 
outside the wall.  Ms. Lui possesses several brass signs that were originally created for burial 
sites located alongside the route of the Ane Keohokālole Highway, but never used.  The 
wording on these signs, which was in both Hawaiian and English, had been developed by 
Analu Josephus, a cultural descendant of the area.  It was agreed by Ms. Lui and Mr. Medeiros 
that these existing signs could be used for the Site 50-10-27-18511 burial. 
 
Buffer Zone: Ms. Lui had previously expressed her feeling that the protective buffer zone 
surrounding the burial should include the full extent of the lava pressure ridge (pu‘u) within 
which the lava tube burial is located.  The existing plan prepared for Lili‘uokalani Trust by 
SSFM International calls for the realigned route of the Kuakini Highway to pass northeast of the 
burial site.  This alignment would necessitate the removal of roughly 30 feet from the eastern 
edge of the pu‘u.  Mr. Medeiros stated that he wanted to save the entire pu‘u, no matter what.  
The planners from SSFM International and the Lili‘uokalani Trust staff explained the reasons 
for the proposed alignment of the highway, indicating that the County of Hawai‘i required that 
the road be four lanes (including a bike lane) and that in order to fit the required speed (35 
miles per hour) it could not have a sharper bend (which would allow it to be positioned further 
from the burial). 
 
Mr. Medeiros was insistent that the alignment needed to be moved.  He asked the planners to 
provide him with an alternate option.  Mr. Medeiros felt that the entire pu‘u was part of the 
burial site and wanted the pressure ridge to be preserved in its entirety.  He would not agree 
with the proposed design of the road and buffer area, and stressed the preciousness of the iwi 
kupuna at Site 50-10-27-18511 as it was the only one left in the area. 
 
Ms. Lui agreed with Mr. Medeiros, stating that she felt the pu‘u was part of the burial.  She also 
noted that the lava tube was an area where water was found and could have been used as a 
water catchment, giving it added significant in this dry region of coastal North Kona.  She 
pointed out that if the highway affected the pu‘u, it might also affect the availability of water in 
the tube.  She expressed the hope that the Trust could come up with a different plan to route the 
road around the pu‘u and not cut into it. 
 
Mr. Medeiros suggested moving the road alignment so that it ran makai of the burial site.  Ms. 
Crabbe explained that the proposed highway realignment needed to meet up with the existing 
intersection at Makala.  The planners stressed that the highway alignment needed to be a 
smooth curve rather than an ‘S’ bend for safety reasons.  Mr. Medeiros said that he understood 
these limitations, but that he felt the planning should overcome them to make it work. 
 
Ms. Crabbe clarified that the Trust originally considered the lava tube to be the burial area, but 
now understood that the descendants felt that the entire pu‘u was part of the burial. 
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Mr. Medeiros stated that there needed to be more options for the alignment of the highway, that 
he would like to see options for going different routes.  He expressed his gratitude to the Trust 
for being included in the planning process, and understood there might be costs involved in 
rerouting the highway alignment, but felt that this was an opportunity for Lili‘uokalani Trust to 
be “not just another developer,” and to preserve its kūpuna.  As a lineal descendant to the 
Queen, “My duty is to advocate for the kūpuna.”  He hoped it would be possible to examine 
more options.  Thanking the Trust for its patience, he asked for another design that would use 
the open land to the south and west and reroute the road away from the burial.  “We aren’t 
stuck.  We are only just starting.” 
 
Ms. Crabbe asked how the perimeter of the lava pressure ridge was determined.  Ms. Lui 
explained that what was mapped was the visible edge of the pu‘u where its slope met the 
surrounding relatively level lava.  Mr. Medeiros re-emphasized that, “we see the burial as the 
entire pu‘u.”  He asked rhetorically, “What do we get as a people by yielding to construction?”  
Ms. Lui asked why the road alignment had to be so wide.  The planners explained that the 
County intended for the highway to be four lanes of traffic.  Mr. Medeiros requested that the 
Trust reconsider their plans and come back with an alternative alignment.  He expressed the 
desire of the descendants to save the entire site. 
 
Ms. Crabbe requested clarification for the future, asking if the Trust should consider natural 
terrain features when determining the boundaries of cultural sites and buffer zones.  The 
general opinion was, yes, that natural boundaries were a more traditional way of looking at 
things.  Mr. Medeiros also stressed that it is important to ask for consultation and save as much 
as you can.  “Our kuleana is the kūpuna,” he explained.  “It is not our job to design the road.”  He 
was not ready to compromise or say yes to any plans, and felt there needed to be more 
creativity. 
 
Mr. Ikeda asked if it would be possible to use the rock from that portion of the pu‘u which 
would be cut by the highway to seal the tube openings.  In that way the removed stones from 
the pu‘u could become part of the burial.  Mr. Medeiros indicated that this would be a “worst 
case” scenario, that he would prefer not to damage the pu‘u in the first place. 
 
At the close of the meeting, the decision of the Trust staff was that they and the planners would 
return to the drawing board and that once alternative avenues were explored the group would 
reconvene for a future meeting.  
 
 
KEAHUOLŪ DESCENDANT MEETING, 18 APRIL 2018 
 
Attendees 
 

Ms. LeeAnn Crabbe, Lili‘uokalani Trust 
Mr. Mana Purdy, Lili‘uokalani Trust 
Mr. Morgan Leleiwi, Lili‘uokalani Trust 
Mr. Mike Ikeda, Lili‘uokalani Trust 
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Mr. Rowland Reeve, Pacific Legacy, Inc. 
Ms. Nicole Kealohaokalani Lui (Cultural Descendant) 
Mr. Aaron Joseph Lui (Cultural Descendant) 
Mr. Jim Medeiros (Consulting Party) 

 
On April 18, 2018 the Lili‘uokalani Trust held a fourth meeting with recognized cultural 
descendants and additional individuals with family connections to Keahuolū to present design 
plan changes developed to address concerns raised at the previous meeting (held on March 1, 
2018).  The April 18th meeting was held at the Trust offices in Kona.  The purpose of the 
meeting was for Lili‘uokalani Trust staff to present to the descendants and other attendees 
revised road designs that would serve to protect the entire extent of the lava pressure ridge 
(pu‘u) within which the Site 50-10-27-18511, Feature C lava tube burial is located. 
 
Concerns had been raised during the March 1, 2018 meeting that the existing design plan called 
for the realigned route of the Kuakini Highway to pass northeast of the burial site, an alignment 
which would necessitate the removal of roughly 30 feet from the eastern edge of the pu‘u.  This 
alignment was felt by the descendants and other attendees to be unacceptable, and they 
requested that Lili‘uokalani Trust staff consult with their experts to come up with one or more 
alternative alignments that would avoid impacting the entire pu‘u. 
 
Following an introductory pule, Mr. Mana Purdy of Lili‘uokalani Trust presented a review of 
the results of the previous meetings held regarding the Burial Treatment Plan for the Site 50-10-
27-18511, Feature C lava tube burial.  The initial meetings had resulted in the general agreement 
that the permanent preservation buffer surrounding the burial should include not only the lava 
tube itself, but also the low pu‘u (lava pressure ridge) containing the lava tube.  Mr. Purdy 
expressed the Trust’s appreciation to the descendants for sharing their mana‘o that a cultural site 
consists not only of a structure (or in this case a burial), but the land form that encompasses it 
(in this case the pu‘u), and how important it is to preserve the entirety of the land form.  
 
Mr. Purdy then discussed the results of the previous meeting and the rejection of the plan put 
forth by the Trust that would necessitate the removal of a portion of the pu‘u.  He then 
explained that following the meeting, Lili‘uokalani Trust staff had met with their planners and 
technical professionals to discuss possible solutions.  A number of alternatives were broached, 
and two possible options were agreed upon.  Both of these options realigned the streets in the 
area to avoid impacting the pu‘u. 
 
Mr. Purdy then showed plans depicting the two options.  In the first option, the route of the 
proposed realigned Kuakini Highway was redesigned so as to pass further northeast of the 
burial site, thereby avoiding impacting the pu‘u.   This option required that the realigned 
highway encroach 10 feet onto the lot presently occupied by the BMW dealership and 24 feet 
into the Target parking area.  This option would require negotiation with both Target and the 
BMW dealership. 
 
The second option kept Kuakini Highway along its present alignment south of the Kona 
Commons area and then had it swing north to the west of the current Makala Boulevard.  In 
both options, the area surrounding the pu‘u would be framed by roads and by a 
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bicycle/walking path.  Both options ensured that the pu‘u containing the burial was not 
impacted by construction activities. 
 
The descendants and other attendees were happy with the two new options.  They expressed 
their appreciation to the Trust for its willingness to go back to the drawing board and come up 
with a plan to preserve the pu‘u.  Although both options were agreeable to the group, Mr. 
Medeiros preferred the second option as it would not require any discussions with Target or the 
BMW dealership.  Mr. Medeiros explained that he supports the second option and that he 
would also support this through the Burial Council process.  The primary purpose of the first 
option to realign Kuakini Highway was to create a pedestrian and bicycle promenade next to 
the park area along the present alignment of the highway.  Mr. Medeiros did not care about 
bikers or a walkway.  Mr. Lui said to let the County worry about bike lanes.  He and Ms. Lui 
agreed that they felt the second option was best. 
 
Mr. Reeve, the archaeologist from Pacific Legacy, then went over with the descendants and 
other attendees the treatment recommendations previously agreed upon. 
 
Sealing the Tube: The descendants expressed their desire to be involved in the sealing of the 
lava tube entrances.  Ms. Lui requested that Mr. Medeiros be hired to seal the entrances.  The 
descendants want to be present during the sealing of the tube, and to have representatives of 
Lili‘uokalani Trust present, to ensure that the proper protocols are followed.  
 
Encircling Wall: Ms. Lui and Mr. Medeiros both felt that the low stacked stone wall enclosing 
the burial and marking the visible buffer should follow the perimeter of the lava pressure ridge.  
On the northern edge, however, the wall should run straight across from one point of the 
crescent-shaped lava pressure ridge to the other, allowing for an entrance area.  Mr. Medeiros 
reiterated that the wall should be approximately two and a half feet high and that it have a four-
foot-wide entrance opening to allow access for maintenance and site visitation.  When not in 
use, this opening would be closed off by means of a simple chain or rope. 
 
Signage: It was agreed that one of the brass signs originally created for burial sites located 
alongside the route of the Ane Keohokālole Highway and presently in the possession of Ms. Lui 
be used to mark the Site 50-10-27-18511 burial. 
 
Vegetation:  It was generally agreed that all non-native vegetation should be removed from 
within the walled burial area, and that only native species be allowed to grow there.  If native 
vegetation was planted within the burial area it should be appropriate to the dry climate of 
coastal Keahuolū.  The decision as to what, if any, native vegetation was to be planted within 
the buffer wall would be determined once invasive vegetation was cleared and the area was 
given a chance to recover.  It was agreed upon that the option of planting native vegetation 
outside of the enclosing wall to provide a visual buffer for the burial would be considered based 
upon the future use of the surrounding area. 
 
At the close of the meeting the descendants and others in attendance again thanked the Trust  
staff for their willingness to come up with alternative design plans that made it possible to  
preserve the burial and the surrounding pu‘u in their entirety. 
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March 6, 2023        

 IN REPLY REFER TO: 

Zendo Kern, Director Project No. 2020PR34163 

County of Hawaii, Planning Department Doc. No. 2303NM03 

101 Pauahi Street, Suite 3 Archaeology  

Hilo, HI 96720 

planning@hawaiicounty.gov 

 

Dear Zendo Kern: 
 

SUBJECT: Chapter 6E-42 Historic Preservation Review – 

Makalapua Project District Archaeological Preservation Plan  

 Keahuolū Ahupuaʻa, North Kona District, Island of Hawaiʻi 

 TMK: (3) 7-4-008:002 por.; (3) 7-4-010:009, 010; (3) 7-4-025:001-003, 005, 012, 015 
   
This letter provides the State Historic Preservation Division’s (SHPD’s) review of the subject County of Hawaiʻi 

Makalapua Project District (MPD) and the supporting document titled Revised Draft Preservation Plan for SIHP 50-

10-27-13260, 50-10-27-13261, and 50-10-27-30287, Lili‘uokalani Trust Lands in the Ahupuaʻa of Keahuolū, North 

Kona District, Island of Hawaiʻi, [TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009, 010; (3) 7-4-025:001-003, 005, 012, 

015] (Mulrooney and Cleghorn, March 2023). Our office received the initial draft preservation plan (PP) on August 

15, 2022; requested revisions on November 2, 2022 and March 1, 2023; and received the revised PP on March 6, 

2023.  

 

The County of Hawaiʻi Planning Department, on behalf of the Lili‘uokalani Trust, has provided the SHPD with a 

cover letter dated March 15, 2019 describing the proposed project and the County’s HRS 6E effect determination for 

the project. The SHPD received the original project submittal on March 25, 2019 (Log No. 2019.00636).  

 

The Lili‘uokalani Trust proposes the development of the MPD which is a 67.2-acre property. The MPD will consist 

of residential, hotel, retail, commercial, office, and civic/community facilities. Additional improvements may include 

a Kuakini Highway extension.  

 

Three archaeological inventory surveys (AIS) have been conducted that include portions of the MPD (see 

Attachment). SHPD made a project effect determination of “Effect, with agreed upon mitigation commitments” for 

the project and requested an archaeological monitoring plan, an archaeological data recovery plan, and an 

archaeological preservation plan (July 26, 2022; Project No. 2020PR34163, Doc. No. 2207NM07). Subsequently, 

SHPD accepted the data recovery plan (Mulrooney and Cleghorn, December 2022) on December 20, 2022 (Project 

No. 2020PR34163, Doc. No. 2212NM06), and the archaeological monitoring plan (Tuitavuki and Mulrooney, 

December 2022) on the February 24, 2023 (Project No. 2020PR34163, Doc. No. 2302NM06). For previous SHPD 

correspondence related to this project see the Attachment in HICRIS Project No. 2020PR34163.  

 

The PP (Mulrooney and Cleghorn, December 2022) meets the requirements of HAR §13-277. It is accepted. Please 

send one hard copy of the document, clearly marked FINAL, along with a copy of this letter and a text-searchable 

PDF version of the AMP to the Kapolei SHPD office, attention SHPD Library. In addition, please send a copy of the 

AMP to the Hawaiʻi Island SHPD Office attn, Sean Naleimaile. Also, submit a text-searchable PDF copy of the final 
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AMP to HICRIS Project No. 2020PR34163 using the Project Supplement option and a PDF copy of the PP to 

lehua.k.soares@hawaii.gov. 

 

SHPD requests via email and HICRIS written and photographic verification that the interim protection measures for 

the preservation sites have been implemented prior to project initiation.  

 

SHPD shall notify the County and LT when the data recovery report has been accepted by SHPD and the permit 

issuance process may continue.  

 

Please contact Nicole A. Mello, Hawaiʻi Island Archaeologist IV, at Nicole.Mello@hawaii.gov for any questions or 

concerns regarding this letter. 

 

Aloha, 

 

 

Alan S. Downer, PhD 

Administrator, State Historic Preservation Division 

Deputy State Historic Preservation Officer 

 

cc: Alan Arakawa, aarakawa@onipaa.org 

 Mana Purdy, mpurdy@onipaa.org 

 Mara Mulrooney, mulrooney@pacificlegacy.com 

 Krickette Pacubus, pacubas@pacificlegacy.com 

Lauren Morawski, laurenm@oha.org 

Kamakana Ferreira, kamakanaf@oha.org 

Jackson Bauer, jackson.m.bauer@hawaii.gov 

Rick Gmirkin, rick_gmirkin@nps.gov 

 

 

 

 

 

  

Alan Downer
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Attachment 

SHPD Reviews of Previous Archaeological Studies Related to Current Proposed Project 

 

1993 O’Hare and Rosendahl (1993) titled, Archaeological Inventory Survey Queen Lili‘uokalani Trust 100-Acre 

KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i (TMK: 3-7-4-008:Por. 2). 

This survey documented 18 sites. The report was accepted with revisions to be included in the final in a letter 

dated July 27, 1993 (Log No. 7441, Doc. No. 9307RC35). 

 

2015 McIntosh et al. (2015) titled, Supplemental Archaeological Inventory Survey of the 110 Acre Kona Commons 

Parcel of Queen Liliuokalani Trust Lands in Keahuolū, North Kona, Island of Hawaiʻi [TMK (3) 7-4-008:002 

por.; (3) 7-4-025:001-003, 005, 007, 010-022]. The majority of this 110-acre project area was previously 

surveyed as part of the O’Hare and Rosendahl (1993) survey. SHPD accepted this Supplemental AIS 0n 

August 15, 2015 (Log No. 2015.02142, Doc. No. 1508MV17). 

 

2019 Reeve et al. (2019) titled, Archaeological Inventory Survey of Urban Phase III Parcel Lili‘uokalani Trust 

Lands in Keahuolū, North Kona, Island of Hawaiʻi [TMK:(3) 7-4-008:002 por.]. The AIS comprised 213 

acres and was partially previously surveyed by several studies, including Donham (1990). SHPD accepted 

this AIS on September 9, 2019 (Log No. 2019.01679, Doc. No. 1909AM05) 

 

McIntosh et al. (2015) and Reeve et al. (2019) were conducted in support of the current MPD. A total of 16 sites were 

identified in the MPD (Table 1).  

 

Table 1. Previously documented archaeological sites within the boundaries of the MPD. 

 
SIHP# Site/Feature Type Significance   Treatment            Study 

Site 50-10-27-13260 Modified Sink (A, B, C)   c, d Preservation Urban Phase III AIS 

Site 50-10-27-13261 Enclosure d, e Preservation   Urban Phase III AIS 

Site 50-10-27-18502 Modified Depression d No Further Work   Kona Commons SAIS 

Site 50-10-27-18508 Walled Overhang   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 Stone Mound (A and C), Filled Depression 

(B), Lava Excavation (D) 

  d No Further Work   Kona Commons SAIS 

Site 50-10-27-18511 Modified Overhang (A), Lava Excavation 
(B, D, E), Modified Lava Tube (C) 

  d, e Preservation/Burial 
Treatment  

  Kona Commons SAIS 

Site 50-10-27-29111 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29112 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29143 Modified Overhang (E, F)   d No Further Work   Urban Phase III AIS 

Site 50-10-27-30207 Lava Excavation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30208 Stone Mound   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30209 Enclosure   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210 Modified Overhang (A), Lava Excavation 
(B), C-Shaped Wall (C), Enclosure (D) 

  d No Further Work/Data 

Recovery (Fea B) 

  Kona Commons SAIS 

Site 50-10-27-30211 Petroglyph   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30212 C-Shaped Wall   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30287  Trail   d Partial Preservation   Kona Commons SAIS 

 

A field inspection titled, Field Inspection of two parcels proposed for inclusion in the Liliuokalani Trust's Makalapua 

Project District, Ahupuaʻa of Keahuolū, District of North Kona, Island of Hawaiʻi (TMK [3] 7-4-010:009; [3] 7-4-

010:010) (Mulrooney March 2020) was conducted for a 2.1-acre portion of the MPD project area not previously 

subject to an AIS. The field inspection included photographic documentation of the existing buildings. No historic 

properties were newly identified.   
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1.0 INTRODUCTION 

At the request of Lili‘uokalani Trust, Pacific Legacy, Inc. has prepared the following 
archaeological monitoring plan (AMP) for the Makalapua Project District. The purpose of this 
plan is to propose a field methodology for mitigating adverse impacts to existing and potential 
resources, and to ensure that the proposed trenching and grading at the subject parcel does not 
adversely affect potentially significant surface and subsurface features within the Makalapua 
Project District, located within the ahupua‘a of Keahuolū, in the district of North Kona, on the 
island of Hawai‘i [TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009 and 010; (3) 7-4-025:001, 002, 
003, 005, 015, and 021] (Figure 1, Figure 2, Figure 3, Figure 4). 

The Makalapua Project District (MPD) includes further development on 67.2 acres of 
Lili‘uokalani Trust lands that were subjected to archaeological inventory surveys (AIS) as part of 
larger project areas, including the Kona Commons Project Area and the Urban Phase III Project 
Area, which were both zoned for commercial use by the County of Hawai‘i. The MPD includes 
the southern portion of the Kona Commons Project Area, which was subjected to an AIS in 1992 
(O’Hare and Rosendahl 1993) and a supplemental AIS (SAIS), which was completed in 2015 
(McIntosh et al. 2015). The MPD also includes a small portion of the southeastern portion of the 
Urban Phase III Project Area, which was the subject of an AIS completed in 2019 (Reeve et al. 
2019). Two additional parcels were subjected to a field inspection in 2020 and are currently fully 
developed with commercial warehouses. The State Historic Preservation Division (SHPD) 
approved the SAIS report for the Kona Commons Project Area in 2015 (Log No. 2015.02142; 
Doc. No. 1508MV17) and the AIS report for the Urban Phase III Project Area in 2019 (Log No. 
2019.01679; Doc. No. 1909AM05). SHPD agreed with the recommendation that an 
archaeological monitoring plan be developed and implemented during all ground-disturbing 
construction activities in each of the project areas; see Appendix A. Additional correspondence 
relating to the MPD is included in Appendix B.  

This Archaeological Monitoring Plan has been developed in consultation with cultural 
descendants from the area, the Office of Hawaiian Affairs (OHA), State Historic Preservation 
Division (SHPD) staff, and Lili‘uokalani Trust. 
 

1.1 PROJECT DESCRIPTION 

The MPD Area is located within the lands of Lili‘uokalani Trust, in the ahupua‘a of Keahuolū in 
the moku (district) of North Kona on the island of Hawai‘i. Lili‘uokalani Trust is proposing the 
development, enhancement, and refinement of approximately 67.2 acres of land that includes 
portions of the 110-acre Kona Commons property and the adjacent 213-acre Urban Phase III 
parcel, as well as a small section of the previously developed land known as the “Kona Industrial 
Area” east of the Kona Commons parcel (Figure 1 and Figure 2). The area is at the northern edge 
of Kailua town in the coastal portion of the ahupua‘a of Keahuolū.  

The MPD responds to the need for housing and provides economic growth opportunities for the 
County of Hawai‘i’s growing population. Though mostly undeveloped at present, portions of the 
MPD Area have been disturbed by bulldozing, and by landscaping associated with the 
construction of the surrounding area. Although the land plan for the MPD is still being 
envisioned, future developments in the MPD include potential residential, hotel, retail, 
commercial, civic/community uses, and open space. Related modification of the landscape 
would include grubbing, grading, and trenching for building pads and utilities.  
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Figure 2. Location of Makalapua Project District Area relative to the Urban Phase III and Kona Commons Project 
Areas on an aerial photo (base map: Esri World Imagery 2021). 
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Figure 3. Location of TMKs within Makalapua Project District Area (base map: Esri World Imagery 2021). 
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1.2 STATUTORY REQUIREMENTS 

Hawai‘i Administrative Rules (HAR), §13-279-4 specifies the components to be included within 
an AMP. It also indicates that the AMP will need to be reviewed and approved by SHPD before 
the implementation of the plan and the initiation of any ground-disturbing activities related to 
the specific project. HAR §13-279-4 states that: 

(a) Archaeological monitoring shall be based on a written plan, which specifies: 
 

(1) what kinds of archaeological remains or historic properties are anticipated; 
(2) where in the construction area these properties are likely to be found; 
(3) needed fieldwork, which may include, but not be limited to, profile documentation of 

cultural layers’ stratigraphy, drawings, photographs, excavation of exposed features; 
(4) a provision that the archaeologist conducting the monitoring has the authority to halt 

construction in the immediate area of a find, in order to carry out the plan. 
Construction can shift to other areas in such a case; 

(5) a coordination meeting with the construction team and archaeologist, so the 
construction team is aware of the plan; 

(6) any laboratory work expected to be done; 
(7) report preparation; and 
(8) archiving of collections. 
 

(b) This plan shall be reviewed and approved by the SHPD prior to initiation of the 
monitoring project, pursuant to HAR §13-284. 

  

 

Archaeological Monitoring Plan 
Makalapua Project District, Keahuolū Ahupua‘a 
North Kona District, Hawai‘i Island 
March 2023 6 

2.0 BACKGROUND 

Multiple archaeological inventory surveys were conducted that included the majority of the 
Makalapua Project District, which includes portions of the Kona Commons Project Area and a 
portion of the Urban Phase III Project Area. The AIS investigations were undertaken in order to 
identify historic properties within the project areas, assess the integrity and significance of 
identified historic properties, and provide mitigation recommendations. A brief environmental, 
historical, and archaeological background summary, and a summary of the findings of the AIS 
investigations within the MPD, are included below. 
 

2.1 ENVIRONMENTAL AND HISTORICAL BACKGROUND SUMMARY 

2.1.1 Environmental Background  
The Makalapua Project District is located at the foot of the volcanic peak of Hualālai, on the 
drier leeward side of the island of Hawai‘i. The geology underlying most of the area consists of 
gently undulating pāhoehoe lava flows laid down sometime between 1,500 and 3,000 years ago 
(Wolfe and Morris 1996). These pāhoehoe flows add very little in terms of surface soils, most of 
which consist of aeolian sediments that have accumulated in depressions and low-lying areas 
(soil type rLW in Sato et al. 1973). The lava is scarred by upthrust pressure ridges, fissures, 
collapsed blisters, and lava sinks. Subsurface lava tubes and blisters are also present within the 
flow. 

Along this stretch of the Kona coast, annual rainfall is less than 750 millimeters (c. 29.5 inches), 
allowing for sparse vegetation to populate the area (Giambelluca et al. 1986). Undisturbed 
pāhoehoe flows within the Makalapua Project District are covered in surface vegetation of 
introduced fountain grass (Pennisetum setaceum), with occasional stunted kiawe (Prosopis 
pallida), and Christmas berry (Schinus terebinthifolius) trees, as well as koa haole (Leucaena 
leucocephala), klu (Acacia farnesiana), lantana (Lantana camara), and bougainvillea 
(Bougainvillea spp.) shrubs. Scatters of native shrubs such as ‘uhaloa (Waltheria indica) are 
also present, with Polynesian-introduced noni (Morinda citrifolia) trees growing out of lava 
sinks and other natural depressions in the terrain. During the pre-Contact period, the dominant 
vegetation throughout this area would probably have been pili (Heteropogon contortus) grass.  

2.1.2 Historical Background  
The ahupua‘a of Keahuolū possesses a rich cultural history that has been investigated as part of 
the various cultural and archaeological studies undertaken for the Lili‘uokalani Trust by Pacific 
Legacy. A detailed narrative of the cultural and historical background of the ahupua‘a, with 
emphasis on its coastal region, is provided in the SAIS report for the Kona Commons property 
(McIntosh et al. 2015) as well as the AIS report for work undertaken in the Urban Phase III 
parcel (Reeve et al. 2019).  

2.1.3 Traditional Settlement 
Archaeological studies and historic research suggest that the primary centers of population 
within the ahupua‘a of Keahuolū during the pre-Contact period were located at the coast and in 
the well-watered uplands (McIntosh et al. 2015:23–26). The main areas of coastal settlement 
were located at the small crescent bays of Halepa‘o and Pawai (also known as Papawai, 
according to Clark 2003:287), as well as along the sandy beach immediately south of Pawai in 
the area known as Makā‘eo. The fishing village of Makā‘eo was likely the closest settlement to 
the Makalapua Project District. Although the Makalapua Project District area shows some 
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evidence of human activity during the pre-Contact period, this activity appears to have been of a 
temporary nature and the area did not likely support a permanent pre-Contact population 
(McIntosh et al. 2015). 

Evidence suggests that the coconut grove which is known historically to have fringed Pawai Bay 
stretched further south along the shoreline to shade the fishing settlement of Makā‘eo. 
Boundary Commission testimony, collected in the latter half of the 19th century, indicates that 
there was “an old village, on Lanihau, called Makaeo” (Boundary Commission Vol. A, 
No. 1:354). Makā‘eo was located along the shoreline to the south and east of the prominent 
outcropping of lava known as Pōhakuloa, which rises from the sea near the northern end of the 
Old Kona Airport runway and marks the boundary point along the shore between the ahupua‘a 
of Keahuolū and Lanihau. The fishing village of Makā‘eo appears to have been the closest 
settlement to the Kona Commons property. Although the Kona Commons itself shows some 
evidence of traditional human activity (see Section 2.2), this activity all appears to have been of 
a temporary nature and the area does not look to have supported a permanent pre-Contact 
population (McIntosh et al. 2015:183–184). 

2.1.4 Post-Contact Period 
In the early years following Western contact, little changed in the lives of the inhabitants of 
coastal Keahuolū. With time, however, the introduction of foreign diseases for which the 
kama‘āina (native-born residents) possessed no natural resistance, as well as population shifts 
caused by changing economic conditions, resulted in a general decrease in the coastal 
population of the ahupua‘a (McIntosh et al. 2015:28). Despite this general population decline, 
the fishing settlements of Pawai and Makā‘eo continued to be occupied by local ‘ohana (families) 
into the 1940s, when the village of Makā‘eo and its attendant coconut grove was destroyed to 
make way for the Kona Airport (Clark 1985:110 and McIntosh et al. 2015:25–26). 

At the time of the Māhele ‘Āina (land division) of the 1840s, the entire ahupua‘a of Keahuolū 
was awarded to the ali‘i wahine (chiefess) Analea (Ane) Keohokālole under Land Commission 
Award 8452: Apana 12 (Royal Patent 6851). Only six smaller kuleana claims were awarded to 
maka‘āinana (commoners) within the ahupua‘a of Keahuolū. All of these were located within 
the upland portion of the ahupua‘a, well away from the coast. Two historic-era trails (the 
Māmalahoa Trail and a smaller horse trail) are known to have crossed the Kona Commons 
property during the post-Contact period (McIntosh et al. 2015:28–29, 182–183). These trails 
represent the only known post-Contact sites in the area. As with the pre-Contact period, there 
does not appear to have been any permanent occupation on the property during the post-
Contact period (McIntosh et al. 2015:183–184). Development of the Kona Commons for 
commercial purposes only took place after 1992. 
 

2.2 ARCHAEOLOGICAL BACKGROUND SUMMARY  

The ahupua‘a of Keahuolū has been the subject of several archaeological investigations 
beginning in the first decade of the twentieth century, when Bishop Museum archaeologist John 
F.G. Stokes began documenting the heiau (shrines) of Hawai‘i Island (Stokes 1991). The earliest 
investigations formed part of larger regional or island-wide surveys, and as a result were not as 
detailed as later studies. These initial surveys were concentrated along the coast, which was the 
main area of settlement during the pre-Contact period. A detailed review of these early 
archaeological studies, as well as those later investigations undertaken within the broader 
ahupua‘a as a whole, is provided in the SAIS report of the Kona Commons property (McIntosh 
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et al. 2015:51–69). The following sections provide information on the two most recent 
archaeological studies undertaken within the Kona Commons project area as well as previous 
studies in the adjacent Urban Phase III project area, portions of which are within the Makalapua 
Project District. 

2.2.1 PHRI Inventory Survey of the Kona Commons Project Area, 1992 

In 1992, Paul H. Rosendahl Ph.D., Inc. (PHRI) conducted an AIS of the 100-acre Kona 
Commons property (O’Hare and Rosendahl 1993). The 1992 survey identified a total of 18 
archaeological sites containing 38 component features (Figure 4). These sites included a 
segment of the historic Māmalahoa Trail, as well as lava excavations, modified outcrops, filled 
depressions, stone alignments, stone mounds, terraces, walls, hearths, walled overhangs, an 
enclosure, a modified depression, a cairn, a cave shelter, and a lava tube burial (O’Hare and 
Rosendahl 1993:ii). The 1992 inventory did not identify the Site 50-10-27-30210 complex. The 
1992 AIS provided substantial evidence of human activity within the Kona Commons project 
area during the pre-Contact period. These activities, however, all appear to have been primarily 
short-term in nature, undertaken by individuals visiting or passing through the area rather than 
residing within it. 

2.2.2 Pacific Legacy Supplemental Archaeological Inventory Survey of the Kona 
Commons Project Area, 2014 

In 2014, Pacific Legacy, Inc. conducted an SAIS of the Kona Commons property (McIntosh et al. 
2015) that included both the original 100 acres surveyed by PHRI in 1992 and an additional 
10 acres extending off of its southwest corner in the area formerly occupied by the Swing Zone 
driving range (Figure 4). This SAIS was undertaken to assist the Lili‘uokalani Trust in planning 
for the future development of the area. The purpose of this survey was to assess the current state 
of the historic properties initially identified during the 1992 survey and to determine if any 
additional historic properties existed on the property. 

During the course of the SAIS, 11 archaeological sites consisting of 21 component features were 
identified. These sites consist primarily of small and crudely constructed features or modified 
natural features, including stone mounds, modified depressions, modified overhangs, C-shaped 
walls and alignments, small enclosures, a historic petroglyph, and a historic trail. Of the 11 sites 
identified, four had been previously recorded (SIHP 50-10-27-18502, 50-10-27-18508, 50-10-
27-18509, 50-10-27-18511), while seven sites were newly identified (SIHP 50-10-27-30207, 
50-10-27-30208, 50-10-27-30209, 50-10-27-30210, 50-10-27-30211, 50-10-27-30212, 50-10-
27-30287). These features appear to have served a range of functions. Among these were 
temporary habitation, storage, travel, visual markers, possibly stone quarrying and/or crop 
cultivation (in the case of the lava excavations), communication (in the case of the historic 
petroglyph), and burial. 

The results of the 2014 survey indicated that the majority of the sites located within the Kona 
Commons survey area dated from the pre-Contact period. Three sites, the Site 50-10-27-18502 
modified depression, the Site 50-10-27-30211 petroglyph (which consists of two English letters, 
possibly representing personal initials), and the Site 50-10-27-30287 trail appeared to date 
from the post-Contact or modern periods. The remainder of the sites possessed a more 
traditional style of construction, suggesting that they were pre-Contact in age. 
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All of the sites identified during the 2014 survey appeared to have been associated with 
relatively short-term activities. Among these activities was the modification and use of natural 
overhangs and lava tubes to serve as temporary shelters, storage areas, and burial crypts. Small 
stone enclosures and walled shelters appeared to have been erected to serve as temporary 
camping areas. Low stone mounds were built to serve as markers. Rough excavations were 
created in the lava surface, either to supply stone for the construction of nearby surface features, 
or to open pits that could be filled with mulch and used to grow dryland crops (McIntosh et al. 
2015). 

2.2.3 Archaeological Surveys of the Urban Phase III Project Area 

The Urban Phase III project area was the subject of a reconnaissance survey by the 
Archaeological Research Center Hawai‘i (ARCH; Ching 1978), an Archaeological Inventory 
Survey (AIS) undertaken by Paul H. Rosendahl, Ph.D., Inc. (PHRI) in 1989–1990 (Donham 
1990), and an AIS undertaken by Pacific Legacy in 2011 (Reeve et al. 2019). Haun & Associates 
(Haun and Henry 2006) also completed an archaeological survey that included a road corridor 
through a portion of the Urban Phase III project area. Stasack and Stasack completed detailed 
recording and analysis of petroglyph sites throughout Lili‘uokalani Trust lands in Keahuolū, 
including 14 of the 18 identified sites containing petroglyphs within the Urban Phase III project 
area (Stasack and Stasack 2012).  

In 1978, Francis Ching of Archaeological Research Center Hawai‘i, Inc. (ARCH) conducted a 
reconnaissance survey of 987 acres within the ahupua‘a of Keahuolū. This survey covered much 
of the coastal portion of the ahupua‘a, extending from the shoreline up to the Queen 
Ka‘ahumanu Highway. The survey resulted in the recording of a total of 59 archaeological sites 
containing 140 individual component features. Nine of the sites appeared to be located within 
the Urban Phase III survey area. 

In 1990, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an AIS and test excavations of sites 
situated within a 1,100-acre portion of Lili‘uokalani Trust lands within Keahuolū (Donham 
1990). The designated survey area covered lands located both mauka and makai of the Queen 
Ka‘ahumanu Highway. This survey was the most extensive archaeological investigation to be 
undertaken within the ahupua‘a up to that time. Included within the survey was a 212-acre 
parcel located makai of the Ka‘ahumanu Highway that had formed part of Ching’s original 1978 
survey area and included the Urban Phase III project area. The PHRI survey recorded a total of 
239 sites (composed of 1,810+ component features) within its survey area. Of these, 55 sites 
were located within the 212-acre parcel located makai of Ka‘ahumanu Highway, which roughly 
corresponds to the Urban Phase III project area. Among the numerous features documented 
within this portion of the 1,100-acre survey area were excavated areas within the pāhoehoe lava, 
stone mounds, rock walls, cave shelters containing marine shell midden, stone platforms and 
terraces, and petroglyphs. 

In 2006, archaeologists from Haun & Associates conducted an archaeological inventory survey 
of the proposed Kona Kai Ola project, which consisted of two parcels encompassing a total of ca. 
370.5 acres in the ahupua‘a of Kealakehe located immediately north of coastal Keahuolū (Haun 
and Henry 2006). Their survey area also included a road corridor that extended south into 
Keahuolū and crossed through the Urban Phase III project area. They identified eight sites 
within the Urban Phase III road corridor, one of which had been previously recorded during the 
1990 PHRI survey (Site 50-10-27-13271), while the remaining seven were assigned new State 
Inventory of Historic Places site numbers (Sites 50-10-27-25644 to 50-10-27-25650). The sites 
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identified within the Keahuolū corridor consisted of stone alignments, stone mounds, and a lava 
blister.  

In 2011, Pacific Legacy, Inc. conducted an AIS for the Urban Phase III project, which included 
the recording of 120 archaeological sites containing 214 component features (Reeve et al. 2019). 
The survey also identified and recorded the locations of 540 lava excavations. Excavations of 
this type were distributed throughout the survey area. While each lava excavation was 
individually recorded, all were grouped together under one State Inventory of Historic Places 
site number: SIHP 50-10-27-29175. These lava excavations bring the total number of sites 
recorded up to 121. 

Of the 121 sites identified in the Urban Phase III project area during the 2019 AIS, 36 had been 
previously recorded, either during the 1978 ARCH reconnaissance survey (seven sites, four of 
which had been assigned new site numbers by the 1990 survey; Ching 1978), the 1990 PHRI 
inventory survey (27 sites and five lava excavations; Donham 1990), or the 2006 Haun & 
Associates survey (six sites; Haun and Henry 2006). A total of 85 sites were newly identified 
during the 2019 AIS (Reeve et al. 2019). 

Nine of the sites documented in 1978 by the ARCH (Ching 1978) reconnaissance survey appear 
to have been located within the limits of the present survey area. Only two of these sites were 
positively re-identified during the 2011 AIS. Five additional sites (one of which may be a lava 
excavation) were tentatively identified. The remaining two sites were not re-located and appear 
to have been destroyed, as they were recorded in the area formerly occupied by the Swing Zone 
driving range.  

During the course of the 2011 survey, an effort was also made to re-locate and re-identify all of 
the structural features recorded during the 1990 PHRI survey and the 2006 Haun & Associates 
survey. The 2011 survey was able to identify 36 of the 55 sites that were previously documented 
during the 1990 PHRI inventory survey. Five of these sites (SIHP 50-10-27-13276, 50-10-27-
13277, 50-10-27-13285, 50-10-27-13296, and 50-10-27- 13352) were lava excavations and 
were recorded under SIHP 50-10-27-29175. It also re-located seven sites recorded by Haun & 
Associates (along with two features possessing site tags with temporary site numbers, most 
likely assigned by the 2006 survey, that did not appear on the final site map). Several of the sites 
recorded during the 1990 survey that were not re-identified during the 2011 survey consist of 
what the 1990 survey report refers to as “pahoehoe excavations” and which the 2011 survey 
identified simply as “lava excavations.” Some of the sites recorded during the 1990 survey were 
located toward the southeastern corner of the survey area. These sites were likely destroyed by 
ground-disturbing activities associated with the transformation of the Old Kona Airport into a 
beach park and the construction and landscaping of the Swing Zone driving range. All 14 of the 
sites containing petroglyphs that were documented by Stasack and Stasack (2012) were re-
located during the 2011 survey. An additional four sites containing petroglyphs were also 
documented.  

2.2.4 Identified Sites within the Makalapua Project District 

A total of 16 historic properties have been identified within in the Makalapua Project District 
(Figure 4, Table 1). Many of the sites identified during previous surveys of the Kona Commons 
and Urban Phase III project areas appear to have been associated with relatively short-term 
activities. Among these activities is the modification and use of natural overhangs and lava tubes 
to serve as temporary shelters, storage areas, water catchment areas, and burial crypts. Small 
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stone enclosures and walled shelters were likely erected to serve as temporary habitation areas 
or small shrines (heiau). People traveled across these areas on trails, low stone mounds were 
built to serve as markers, and concentrations of petroglyphs were created to mark wahi pana 
(storied places) or trails that people used to traverse the landscape. Rough excavations were 
created in the lava surface, either to supply stone for the construction of nearby surface features, 
or to open pits that could be filled with mulch and used to grow dryland crops. 

Five of the previously identified sites were documented during the AIS of the Urban Phase III 
project area (Donham 1990; Reeve et al. 2019). These include SIHP 50-10-27-13260, a complex 
of modified collapsed sinks used for water collection that was assessed as significant under 
Criteria c and d and recommended for preservation by Reeve et al. (2019). SIHP 50-10-27-
13261, an enclosure interpreted as a ceremonial structure, was assessed as significant under 
Criteria d and e and was also recommended for preservation. A preservation plan has been 
prepared for these sites (Mulrooney and Cleghorn 2022a). Three additional sites were identified 
within the portion of the Urban Phase III project area that is within the Makalapua Project 
District. These include Site 50-10-27-29111, a C-shaped wall; Site 50-10-27-29112, a C-shaped 
wall; and Site 50-10-27-29143, Features E and F, which are modified overhangs. All three of 
these historic properties were assessed as significant under Criterion d and recommended for no 
further work. 

The remaining 11 sites were documented during the AIS and/or SAIS of the Kona Commons 
project area. These include eight sites that were assessed as significant under Criterion d and 
recommended for no further work: Site 50-10-27-18502, a modified depression used for 
temporary habitation; Site 50-10-27-18508, a walled overhang used for temporary habitation; 
Site 50-10-27-30207, a lava excavation with an uncertain function; Site 50-10-27-30208, a 
stone mound used as a marker; Site 50-10-27-30209, an enclosure used for temporary 
habitation; Site 50-10-27-30211, a post-Contact petroglyph; and Site 50-10-27-30212, a C-
shaped wall used for temporary habitation. Site 50-10-27-30287 is a post-Contact trail segment 
with a spatially associated petroglyph that has been assessed as significant under Criteria d and 
e and has been recommended for preservation (Mulrooney and Cleghorn 2022a). At Site 50-10-
27-30210, three features used for temporary habitation (Feature A, a modified overhang; 
Feature C, a C-shaped wall; and Feature D, an enclosure) were assessed as significant under 
Criterion d and recommended for no further work during the SAIS for Kona Commons. The 
fourth feature, Feature B, a lava excavation, was assessed as significant under Criterion d and 
recommended for data recovery. A data recovery plan has been developed to guide data recovery 
investigations at this feature (Mulrooney and Cleghorn 2022b). Site 50-10-27-18511 contains 
five features. Feature A is a modified overhang that was used for temporary habitation; Feature 
B is a lava excavation interpreted as an agricultural feature; Feature C is a modified lava tube 
containing iwi kupuna; and Features D and E are lava excavations interpreted as quarrying 
areas. Features A, B, D, and E were assessed as significant under Criterion d and recommended 
for no further work. The Feature C burial was assessed as significant under Criteria d and e and 
was recommended for preservation in place; a burial treatment plan has been implemented 
(Reeve and Cleghorn 2019). 
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Table 1. Summary of Historic Properties Identified within the Makalapua Project 
District, Recorded during AIS and SAIS of Kona Commons and Urban Phase III 
Project Areas 

SIHP # Site/Feature Type Significance Treatment Study 
50-10-27-13260 Modified Sink (A, B, 

C) 
c, d Preservation Urban Phase III AIS 

(Reeve et al. 2019) 
50-10-27-13261 Enclosure d, e Preservation Urban Phase III AIS 

(Reeve et al. 2019) 
50-10-27-18502 Modified 

Depression 
d No Further Work Kona Commons SAIS 

(McIntosh et al. 2015) 
50-10-27-18508 Walled Overhang d No Further Work Kona Commons SAIS 

(McIntosh et al. 2015) 
50-10-27-18509 Stone Mound (A 

and C), Filled 
Depression (B), 
Lava Excavation 

(D) 

d No Further Work/ 
Data Recovery 

Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-18511 Modified Overhang 
(A), Lava 

Excavation (B, D, 
E), Modified Lava 

Tube (C) 

d, e Preservation/    
No Further Work/ 
Burial Treatment 

Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-29111 C-Shaped Wall d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

50-10-27-29112 C-Shaped Wall d No Further Work Urban Phase III AIS  
(Reeve et al. 2019) 

50-10-27-29143 Modified Overhang 
(E, F) 

d No Further Work Urban Phase III AIS 
(Reeve et al. 2019) 

50-10-27-30207 Lava Excavation d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30208 Stone Mound d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30209 Enclosure d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30210 Modified Overhang 
(A), Lava 

Excavation (B), C-
Shaped Wall (C), 

Enclosure (D) 

d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30211 Petroglyph d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30212 C-Shaped Wall d No Further Work Kona Commons SAIS 
(McIntosh et al. 2015) 

50-10-27-30287 Trail, petroglyph d, e Preservation Kona Commons SAIS 
(McIntosh et al. 2015) 

2.4 HISTORIC PROPERTIES ANTICIPATED 

Given the archaeological findings in the project area, there is the possibility that additional 
surface or subsurface sites could be encountered during project construction. This may include 
lava tubes containing cultural materials that do not have an accessible opening within the 
project area. Archaeological monitoring of all ground-disturbing activities is warranted. 
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3.0 PROPOSED CONSTRUCTION ACTIVITIES 

The proposed project will consist of mechanical clearing, grubbing, grading, and excavations for 
the major components of the project. These mechanized construction activities will be confined 
to the project area shown in Figure 1 and have the potential to impact historic properties.  

 

4.0 ARCHAEOLOGICAL MONITORING PLAN COMPONENTS 

To ensure appropriate identification, documentation, and significance assessments of any 
subsurface historic properties (e.g., cultural deposits, features) that may be encountered during 
construction activities, the following monitoring measures will be implemented. Any changes to 
the provisions within this plan will only occur with prior written approval from SHPD. A copy of 
this plan will be provided to the construction manager and shall be kept on site during project 
construction. 
 

4.1 PRE-CONSTRUCTION BRIEFING 

Before the initiation of construction activities, the archaeological monitor will meet with the 
construction crew on-site to discuss the archaeological monitoring procedures. The pre-
construction archaeological awareness briefing will cover the following topics: 

1.) The archaeological monitor’s responsibility to identify cultural deposits and artifacts, 
and authority to halt work.  
 

2.) The types of historic properties and archaeological materials that may be encountered. 
 

3.) If the archaeological monitor identifies a subsurface cultural deposit or feature(s), 
construction personnel shall cease work in the immediate vicinity. The archaeological 
monitor will inspect the find and SHPD shall be contacted for consultation regarding the 
find. All appropriate documentation shall be completed by the archaeological monitor 
prior to resuming work, which will be determined in consultation with SHPD. 
 

4.) If a backhoe operator or other construction personnel exposes or disturbs a human 
burial or isolated human remains, they must immediately stop work, move away from 
the burial site to allow the archaeological monitor to inspect and secure the find, to make 
the necessary notifications, and to conduct appropriate treatment. Notifications will be 
made to SHPD’s Archaeology and History and Culture branches. 
 

5.) If a backhoe operator or other construction personnel finds an isolated artifact, they 
shall report the find to the archaeological monitor. 
 

6.) Construction personnel shall not pick up artifacts or remove them from the worksite. 
 

7.) All cultural materials found during construction activities, including Hawaiian artifacts 
and historic glass bottles, are the property of the landowner and may not be collected by 
anyone other than the archaeological monitor. 
 

8.) Review of construction sheets with supervisors and crew will be carried out to ensure 
awareness of preserve areas and areas where no work can occur. The monitor will 
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physically point out the preservation buffers delineated with orange construction fencing 
and indicate that no construction activities or land-altering activities shall occur inside 
the interim protective fencing. 

 

4.2 PROTECTIVE BARRIERS 

Protective barriers will be established prior to project construction around the three sites slated 
for preservation and the burial preserve, as stipulated in the preservation plan (Mulrooney and 
Cleghorn 2022a). This will ensure that these sites are not adversely impacted by construction 
activities and are avoided. No construction or project work shall occur within 
preserve/avoidance areas (Figure 5). It is the archaeological monitor’s responsibility to help 
ensure that that these barriers are not breached. The archaeological monitor will be responsible 
for checking protective barriers on a daily basis to ensure they are intact and have not been 
damaged or encroached upon by construction activities. If protective barriers are breached, any 
damage within the preserve areas will be assessed by the archaeological monitor to determine 
when and how the breach occurred. The monitor will report the damage to SHPD in writing 
within 24 hours. An appropriate action plan will be developed by the archaeological monitor and 
SHPD to ensure the protective barriers are not breached again.
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4.3 ARCHAEOLOGICAL MONITORING 

The possibility that surface and subsurface cultural deposits may be present within the project 
area necessitates the presence of an archaeological monitor on-site full-time to observe all 
ground-disturbing activities (i.e., during all bulldozing, grading, and trenching activities). In 
instances where multiple ground-disturbing activities are concurrently occurring in multiple 
locations, a separate monitor will be at each location to observe each piece of heavy machinery 
in operation. If any subsurface cultural deposits, features, or human remains are encountered, 
all work shall be halted in the area and the archaeological monitor will proceed to investigate the 
find.  

The purpose of archaeological monitoring will be to ensure that: 

1.) any potential historic properties (e.g., cultural deposits, features, human remains) 
exposed by ground-disturbing activities will be appropriately identified, documented, 
and assessed for significance; 
 

2.) any artifacts encountered are appropriately documented (descriptions and close-up 
photographs with scale) either in the field or in the archaeological consultants’ 
laboratory; and 
 

3.) any human remains encountered are treated appropriately in accordance with Hawai‘i 
Revised Statutes (HRS) §6E-43 and HAR §13-300, and any SHPD directives shall be 
followed.  
 

A daily archaeological monitoring log (AML) will be completed every day that archaeological 
monitoring work is conducted on-site. The AML shall serve as the official record of 
archaeological activities performed and shall specify who was working on-site, times of work, 
and what was done. Also, data will be recorded regarding field methods and all subsurface 
deposits, features, or human remains encountered, as well as representative profiles of project 
area stratigraphy and photo documentation of the work and findings. Photographs and profiles 
of excavations will be collected from across the project area even if no significant historic 
properties are encountered. 
 

4.4 INTACT CULTURAL DEPOSITS AND FEATURES 

Should any subsurface cultural deposits or features be discovered during construction, the 
archaeological monitor has the authority to halt construction in the immediate vicinity of the 
find. Construction can be shifted to other areas. If such a finding is made, the SHPD 
archaeological staff shall be notified and briefed as to the extent, content, and associations of the 
discovery. The potential significance of the discovery will be agreed upon and mitigation needs, 
as appropriate for non-burial sites, will be discussed and resolved with the SHPD archaeological 
staff. The finds shall be fully documented. This documentation will include GPS recording, 
describing the cultural layer’s stratigraphy and contents (United States Department of 
Agriculture [USDA] nomenclature and Munsell color notations shall be used), scaled profile 
drawings, photographs, and (if deemed necessary) the excavation, sampling, and/or screening 
of exposed cultural layers and features. The stratigraphic context of subsurface deposits or 
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features will be determined, and any important associations with other natural or cultural strata 
will be recorded. Where appropriate, samples will be collected for further analyses. 

The data recorded in the field, combined with documentary data, will be used to assess the 
significance of the findings as per HAR §13-284 (Rules Governing Procedures for Historic 
Preservation Review to Comment on Chapter 6E-42 Projects). These significance assessments 
will be presented in the archaeological monitoring report. 
 

4.5 ARTIFACTS AND SAMPLES 

Any traditional Hawaiian artifacts and faunal samples (including midden) that are encountered 
during construction will be collected for further analysis. Diagnostic historic artifacts that are 
more than 50 years old will also be collected for further analysis. Non-diagnostic and recent 
artifacts will be documented in the field, including recording of context, relative abundance, and 
close-up photographs with scale. The provenience of the finds will be plotted on a project map of 
the area, and any observed associations with cultural or natural strata will be noted. 
 

4.6 HUMAN SKELETAL REMAINS 

If human remains are inadvertently encountered during trenching or any other construction-
related activity, all work in the immediate vicinity shall cease and SHPD archaeology and burial 
sites staff shall be notified. Burial finds will be treated in accordance with HRS §6E-43 and HAR 
§13-300 and any SHPD directives. SHPD will assume the lead in consulting with recognized 
descendants and the Hawai‘i Island Burial Council. 
 

4.7 TREATMENT OF RECOVERED ARCHAEOLOGICAL REMAINS 

All collected artifactual remains and associated samples will be transported to the archaeological 
consultant’s offices for processing. Laboratory processing will consist of cleaning, sorting, 
identifying, and documenting the collected materials. A project catalog shall be generated and 
presented in the final report. 

Artifacts collected will be identified and recorded by measuring, photographing, and/or 
sketching. Midden material shall be identified minimally by major class and recorded on 
standard laboratory forms by weight. This material will be presented in table format in the final 
report. All samples (soil, charcoal, etc.) will be initially processed and cataloged in the 
archaeological consultant’s laboratory before being sent to specialist laboratories for detailed 
analyses. Any charred wood samples selected for radiocarbon dating will be submitted first for 
wood identification to identifiable short-lived species for dating. 
 

4.8 CURATION 

Suitable temporary curation facilities for archaeological samples collected during archaeological 
monitoring will be provided by the archaeological consultant. Final curation of recovered 
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materials in a suitable archive shall be determined in consultation with the landowner and the 
SHPD. 
 

4.9 REPORTING 

Brief verbal or email progress reports shall be provided to the SHPD and the client upon the 
discovery of any significant findings, and on completion of on-site monitoring activities, 
laboratory analyses, and report preparation. SHPD shall be notified in writing via email and 
HICRIS prior to the initiation of archaeological monitoring. The following written reports shall 
also be submitted: 

 Letter Report at the completion of on-site monitoring within 30 days of completion of 
monitoring fieldwork, to be submitted to SHPD via HICRIS and email; 

 Draft Archaeological Monitoring Report within 180 days of completion of monitoring 
fieldwork; and 

 Final Archaeological Monitoring Report within 60 days of receipt of SHPD review 
comments. 

The archaeological monitoring report will be prepared upon the completion of all archaeological 
monitoring activities. The components of this report will conform to the specifications outlined 
in HAR §13-279 (Rules Governing Standards for Archaeological Monitoring Studies and 
Reports).   
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February 24, 2023 

 IN REPLY REFER TO: 

Zendo Kern, Director Project No. 2020PR34163 

County of Hawaii, Planning Department Doc. No. 2302NM06 

101 Pauahi Street, Suite 3 Archaeology  

Hilo, HI 96720 

planning@hawaiicounty.gov 

 

Dear Zendo Kern: 
 

SUBJECT: Chapter 6E-42 Historic Preservation Review – 

Makalapua Project District  

Archaeological Monitoring Plan  

 Keahuolū Ahupuaʻa, North Kona District, Island of Hawaiʻi 

 TMK: (3) 7-4-008:002 por.; (3) 7-4-010:009, 010; (3) 7-4-025:001-003, 005, 012, 015 
  
This letter provides the State Historic Preservation Division’s (SHPD’s) review of the subject County of Hawaiʻi 

Makalapua Project District (MPD) and the supporting document titled Revised Draft Archaeological Monitoring Plan 

for the Makalapua Project District, Lili‘uokalani Trust Lands in the Ahupuaʻa of Keahuolū, North Kona District, 

Island of Hawaiʻi, [TMK: (3) 7-4-008:002 (por.); (3) 7-4-010:009, 010; (3) 7-4-025:001-003, 005, 012, 015] 

(Tuitavuki and Mulrooney, December 2022). The archaeological monitoring plan (AMP) was originally submitted on 

August 10, 2022. SHPD requested revisions on October 24, 2022 and received the revised AMP with an attached letter 

from Pacific Legacy (archaeological consultant) on December 19, 2022. 

 

The County of Hawaiʻi Planning Department, on behalf of the Lili‘uokalani Trust, has provided the SHPD with a 

cover letter dated March 15, 2019 describing the proposed project and the County’s HRS 6E effect determination for 

the project. The SHPD received the original project submittal on March 25, 2019 (Log No. 2019.00636).  

 

The Lili‘uokalani Trust proposes the development of the MPD within a 67.2-acre project area. The MPD will consist 

of residential, hotel, retail, commercial, office, and civic/community facilities. Additional improvements may include 

a Kuakini Highway extension.  

 

Three archaeological inventory surveys (AIS) have been conducted that include portions of the MPD (see 

Attachment). SHPD made a project effect determination of “Effect, with agreed upon mitigation commitments” for 

the project and requested an archaeological monitoring plan, an archaeological data recovery plan, and an 

archaeological preservation plan (July 26, 2022; Project No. 2020PR34163, Doc. No. 2207NM07). In a letter dated 

December 20, 2022 (Project No. 2020PR34163, Doc. No. 2212NM06), SHPD accepted the data recovery plan 

(Mulrooney and Cleghorn, December 2022). The preservation plan is currently under review by SHPD. For previous 

SHPD correspondence related to this project see the Attachment in HICRIS Project No. 2020PR34163.  

 

The AMP (Tuitavuki and Mulrooney, December 2022) meets the requirements of HAR §13-279-4. It is accepted. 

Please send one hard copy of the document, clearly marked FINAL, along with a copy of this letter and a text-

searchable PDF version of the AMP to the Kapolei SHPD office, attention SHPD Library. In addition, please send a 

copy of the AMP to the Hawaiʻi Island SHPD Office, Attn: Sean Naleimaile. Also, submit a text-searchable PDF copy 

mailto:planning@hawaiicounty.gov
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of the Final AMP to HICRIS Project No. 2020PR34163 using the Project Supplement option and a PDF copy of the 

AMP to lehua.k.soares@hawaii.gov. 

 

SHPD requests to be notified at the start of archaeological monitoring via HICRIS and email. Within 60 days of 

completion of archaeological monitoring fieldwork, SHPD looks forward to reviewing an archaeological monitoring 

report (AMR) meeting the requirements of HAR §13-279-5. 

 

SHPD shall notify the County and LT when the additional mitigation commitments have been completed and the 

permit issuance process may continue.  

 

Please contact Nicole A. Mello, Hawaiʻi Island Archaeologist IV, at Nicole.Mello@hawaii.gov for any questions or 

concerns regarding this letter. 
 

Aloha, 

 

 

Alan S. Downer, PhD 

Administrator, State Historic Preservation Division 

Deputy State Historic Preservation Officer 

 

cc: Alan Arakawa, aarakawa@onipaa.org 

 Mana Purdy, mpurdy@onipaa.org 

 Mara Mulrooney, mulrooney@pacificlegacy.com 

 Krickette Pacubus, pacubas@pacificlegacy.com 

Lauren Morawski, laurenm@oha.org 

Kamakana Ferreira, kamakanaf@oha.org 

Jackson Bauer, jackson.m.bauer@hawaii.gov 

Rick Gmirkin, rick_gmirkin@nps.gov 

 

 

 

 

 

Attachment 

SHPD Reviews of Previous Archaeological Studies Related to Current Proposed Project 

 

 

1993 O’Hare and Rosendahl (1993) titled, Archaeological Inventory Survey Queen Lili‘uokalani Trust 100-Acre 

KIS Expansion Site, Land of Keahuolū, North Kona District, Island of Hawai‘i (TMK: 3-7-4-008:Por. 2). 

This survey documented 18 sites. The report was accepted with revisions to be included in the final in a letter 

dated July 27, 1993 (Log No. 7441, Doc. No. 9307RC35). 

 

2015 McIntosh et al. (2015) titled, Supplemental Archaeological Inventory Survey of the 110 Acre Kona Commons 

Parcel of Queen Liliuokalani Trust Lands in Keahuolū, North Kona, Island of Hawaiʻi [TMK (3) 7-4-008:002 

por.; (3) 7-4-025:001-003, 005, 007, 010-022]. The majority of this 110-acre project area was previously 

surveyed as part of the O’Hare and Rosendahl (1993) survey. SHPD accepted this Supplemental AIS 0n 

August 15, 2015 (Log No. 2015.02142, Doc. No. 1508MV17). 

 

2019 Reeve et al. (2019) titled, Archaeological Inventory Survey of Urban Phase III Parcel Lili‘uokalani Trust 

Lands in Keahuolū, North Kona, Island of Hawaiʻi [TMK:(3) 7-4-008:002 por.]. The AIS comprised 213 

acres and was partially previously surveyed by several studies, including Donham (1990). SHPD accepted 

this AIS on September 9, 2019 (Log No. 2019.01679, Doc. No. 1909AM05) 

 

McIntosh et al. (2015) and Reeve et al. (2019) were conducted in support of the current MPD. A total of 16 sites were 

identified in the MPD (Table 1).  

 

mailto:lehua.k.soares@hawaii.gov
mailto:Nicole.Mello@hawaii.gov
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Table 1. Previously documented sites within the boundaries of the MPD. 

 
SIHP# Site/Feature Type Significance   Treatment            Study 

Site 50-10-27-13260 Modified Sink (A, B, C)   c, d Preservation Urban Phase III AIS 

Site 50-10-27-13261 Enclosure d, e Preservation   Urban Phase III AIS 

Site 50-10-27-18502 Modified Depression d No Further Work   Kona Commons SAIS 

Site 50-10-27-18508 Walled Overhang   d No Further Work   Kona Commons SAIS 

Site 50-10-27-18509 Stone Mound (A and C), Filled Depression 

(B), Lava Excavation (D) 

  d No Further Work   Kona Commons SAIS 

Site 50-10-27-18511 Modified Overhang (A), Lava Excavation 
(B, D, E), Modified Lava Tube (C) 

  d, e Preservation/Burial 
Treatment  

  Kona Commons SAIS 

Site 50-10-27-29111 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29112 C-Shaped Wall   d No Further Work   Urban Phase III AIS 

Site 50-10-27-29143 Modified Overhang (E, F)   d No Further Work   Urban Phase III AIS 

Site 50-10-27-30207 Lava Excavation   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30208 Stone Mound   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30209 Enclosure   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30210 Modified Overhang (A), Lava Excavation 
(B), C-Shaped Wall (C), Enclosure (D) 

  d No Further Work/Data 

Recovery (Fea B) 

  Kona Commons SAIS 

Site 50-10-27-30211 Petroglyph   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30212 C-Shaped Wall   d No Further Work   Kona Commons SAIS 

Site 50-10-27-30287  Trail   d Partial Preservation   Kona Commons SAIS 

 

Most recently, a field inspection titled, Field Inspection of two parcels proposed for inclusion in the Liliuokalani 

Trust's Makalapua Project District, Ahupuaʻa of Keahuolū, District of North Kona, Island of Hawaiʻi (TMK [3] 7-4-

010:009; [3] 7-4-010:010) (Mulrooney March 2020) was completed for a 2.1-acre portion of the MPD project area 

not previously subject to an AIS. The field inspection included photographic documentation of the existing buildings. 

No historic properties were newly identified. 
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Aloha e CONSULTEE,

I hope this finds you in good health and spirits!

This email is seeking your permission to utilize the mana‘o and ‘ike you so generously provided for 
the Cultural Impact Assessment (CIA) study for the Makalapua Project District Queen Lili'uokalani 
Trust Lands, Keahuolu, North Kona Island of Hawai'i, for a required companion study (attached).

In March 2024, the Land Use Commission (LUC) reviewed the Draft Environmental Assessment 
(EA) associated with the project. The LUC requested a Ka Pa‘akai Analysis including:

1. The identity and scope of “valued cultural, historical, or natural resources” 
including the extent to which traditional customary Native Hawaiian rights are 
exercised in the petition area;
2. The extent to which those resources, including traditional and customary Native 

Hawaiian rights, will be affected or impaired by the proposed action;
3. The feasible action, if any, to be taken to reasonably protect Native Hawaiian 

rights if they are found to exist.

Information that may help you decide whether or not you wish to contribute includes:
• The Ka Pa‘akai Analysis will be reviewed by the LUC and discussed during one of their 

meetings.  
• The study may eventually be published online on the Environmental Review Program’s 

website (https://planning.hawaii.gov/erp/) as part of the Environmental Assessment and in 
the public record.  

• Consultees have the option to remain anonymous, and can rescind their mana‘o and ‘ike 
until it is published as part of the public record.  

If you are open to the mana‘o and ‘ike you so generously provided also informing the Ka Pa‘akai 
Analysis, please let me know. Likewise, if you’d like to provide additional thoughts regarding any of 
the following:

• Cultural resources, practices, and traditional customary Hawaiian rights (fishing, gathering, 
etc.)  associated with the cultural landscape of the project area, specifically water? 

• Are there any impacts you foresee to cultural resources, practices, and traditional customary 
Hawaiian rights by the proposed project? 

• Are there any desired steps you would like to share that should be taken in order to protect 
Native Hawaiian rights in this place? 

• Is there anything else you wish to share or communicate? 
• Do you have any recommendations for additional individuals who should be contacted? 

What you have already so kindly shared, as well as your time and consideration are very greatly 
appreciated.   
 
Mahalo piha, 
 
Helen Wong Smith, MLIS, CA, FSAA
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1.0  SUMMARY OF FINDINGS 

Terry A. Hayes Associates Inc. (TAHA) completed a Greenhouse Gas (GHG) Emissions Study 
for the Makalapua Project District (proposed project). The proposed project would generate short-
term GHG emissions during construction activities (e.g., exhaust from off-road equipment and on-
road trucks) and permanent GHG emissions during operational activities (e.g., exhaust from 
passenger vehicles and emissions from electricity generation). Construction activities would 
generate approximately 1,745 metric tons of GHG emissions and permanent emissions would be 
approximately 14,919 metric tons per year. In 2019, total GHG emissions in Hawaii were 
approximately 22 million per year. GHG emissions generated by the proposed project would be 
negligible when compared to existing emissions. The proposed project includes sustainability 
features (e.g., passive energy and water conservation strategies) and would not interfere with the 
development of clean energy supplies. 
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2.0 INTRODUCTION 

2.1 PURPOSE 

The purpose of this Study is to evaluate the potential for GHG impacts associated with the 
proposed project. Pollutant emissions have been estimated for construction and operational 
activities. 

2.2 PROJECT DESCRIPTION 

The proposed mixed-use development is located on 69.54 acres in Kailua-Kona on the island of 
Hawaii. The project site is bounded by Kona Commons Shopping Center to the northeast, vacant 
lands to the north, the existing Kona Industrial Subdivision to the east, and the County’s Kailua 
Park (also known as Old Airport Park) to the south and west (Figure 2-1). The project site is 
currently vacant and undeveloped with the exception of a former recreational sports facility on 
Makala Boulevard, a BMW car dealership on Loloku Street, temporary storage and staging areas 
on parcels located along Loloku Street, and light industrial warehouses and businesses on Kaiwi 
Street.  

The proposed project is a development endeavor aimed at creating a vibrant and sustainable 
mixed-use community that enhances the local landscape while offering a blend of residential, 
commercial, and recreational uses. The mixed-use development would be organized around an 
interconnected, pedestrian-oriented street network where homes, businesses, and entertainment 
are intermingled to provide a diverse experience for residents and visitors. Development would 
include a mix of approximately 600 single- and multi-family residential units, 220,900 square feet 
of commercial uses, two hotels totaling up to 150 hotel rooms, and open space features. 
Sustainability features are likely to include passive energy and water conservation strategies; on-
site storm water management; use of native and drought tolerant plant species; and the creation 
of a walkable/bikable community to reduce automobile dependency. 

The street network may include the realignment of Makala Boulevard below the Kona Commons 
Shopping Center to align with the Kailua Park’s (Old Airport Park) main access. Two north-south 
extensions (Pawai Place and Ma‘a Way) would be developed and improved within the 
interconnected street network. Potential offsite improvements include the widening and restriping 
of portions of Kuakini Highway and Queen Kaʻahumanu Highway.  



TA
H

A
 2023-47

Makalapua Project District
Greenhouse Gas Emissions Impacts Study
LILI’U

O
K

A
LA

N
I TR

U
ST 

FIG
U

R
E 2-1

PR
O

JEC
T LO

C
ATIO

N

Source: TA
H

A
, 2023.

Makalapua Project District 3.0 Topical Background & Regulatory Framework 
GHG Emissions Impact Study 
 

 5 

3.0 TOPICAL BACKGROUND & REGULATORY FRAMEWORK 

This section provides a discussion of GHG emissions, how they contribute to climate change, and 
the regulatory framework developed to reduce GHG emissions. 

3.1 GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE  

Cumulative GHG emissions are believed to contribute to an increased greenhouse effect and 
global climate change, which may result in sea level rise and changes in precipitation, habitats, 
temperature, wildfires, air pollution levels, and in the frequency and intensity of weather-related-
events. While criteria pollutants and TACs are pollutants of regional and local concern, GHG are 
global pollutants. The primary land-use related GHGs are carbon dioxide (CO2), methane (CH4), 
and nitrous oxide (N2O). The individual pollutant’s ability to retain infrared radiation represents its 
“global warming potential” and is expressed in terms of CO2 equivalents (denoted CO2e); 
therefore, CO2 is the benchmark having a global warming potential of one. Methane has a global 
warming potential of 28 and thus has a 28 times greater global warming effect per metric ton of 
CH4 than CO2. N2O has a global warming potential of 265. GHG emissions are generally 
expressed in units of annual metric tons of CO2 equivalents (i.e., MTCO2e/year).  

3.2 CLIMATE CHANGE REGULATORY FRAMEWORK 

International Regulations 

An international climate change agreement was adopted at the Paris United Nations Framework 
Convention on Climate Change conference in December 2015. The last two climate conferences 
in Warsaw (2013) and Lima (2014) decided that countries were to submit their proposed 
emissions reduction targets for the 2015 conference as “intended nationally determined 
contributions” prior to the Paris conference. The European Union has committed to an economy-
wide domestic GHG reduction target of 40 percent below 1990 levels by 2030. These targets are 
set with the goal of limiting global temperature rise to well below 2 degrees Celsius and getting to 
the 80 percent emission reduction by 2050. On November 4, 2019, the United States President 
Donald Trump gave a formal notice of intention to withdraw, which takes 12 months to take effect. 
The withdrawal took effect on November 4, 2020, one day after the 2020 United States 
presidential election. The United States President Joe Biden rejoined the Paris Agreement in 
February 2021. 

The governors of several United States’ states, including Hawaii, formed the United States 
Climate Alliance to continue to advance the objectives of the Paris Agreement at the State level. 
The Alliance is a bipartisan group of states that have pledged to uphold the 2016 Paris Agreement 
on climate change within their borders. The goal of the Alliance is to reduce their CO2 emissions 
26-28 percent from 2005 levels by 2025 and to meet or exceed the targets of the United States 
Clean Power Plan (a 32 percent reduction of CO2 emissions by 2030). These actions would help 
fulfill the global community's goal, as set forth in the Paris Climate Agreement, to keep global 
warming below 2 degrees Celsius (3.6 degrees Fahrenheit). The Alliance provides a forum for its 
members to further develop and strengthen their existing Climate Action Plans through the 
sharing of information and best practices. 
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Federal Regulations 

The United States Supreme Court has ruled that CO2 and other GHGs are pollutants under the 
Clean Air Act, which the United States Environmental Protection Agency (USEPA) must regulate 
if it determines they pose an endangerment to public health or welfare. The USEPA has made 
two distinct findings. One, the current and projected concentrations of the six key GHGs (CO2, 
CH4, N2O, hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride) in the atmosphere 
threaten the public health and welfare of current and future generations. Two, the combined 
emissions of these GHGs from new motor vehicles and new motor vehicle engines contribute to 
the GHG pollution which threatens public health and welfare.  

The United States Supreme Court has further ruled that the USEPA exceeded its statutory 
authority under the Clean Air Act when it determined that stationary source emissions of GHGs 
would trigger permitting obligations under the Prevention of Significant Deterioration program and 
Title V of the Clean Air Act. The Court, however, upheld those portions of USEPA rulemaking that 
require a source to apply best available control technology to GHG emissions where the source 
would otherwise trigger Prevention of Significant Deterioration permitting on account of its 
emissions of other pollutants. The Supreme Court's decision was limited to USEPA's regulation 
of GHG emissions under the Prevention of Significant Deterioration and Title V provisions of the 
Clean Air Act, and it left unanswered other questions regarding USEPA permitting and best 
available control technology authority under the Prevention of Significant Deterioration program, 
and efforts to regulate GHG emissions from stationary sources.  

The federal government administers a wide array of public-private partnerships to reduce the 
GHG intensity generated in the United States. These programs focus on energy efficiency, 
renewable energy, CH4 and other non-CO2 gases, agricultural practices, and implementation of 
technologies to achieve GHG reductions. USEPA implements numerous voluntary programs that 
contribute to the reduction of GHG emissions. These programs (e.g., the ENERGY STAR labeling 
system for energy-efficient products) play a significant role in encouraging voluntary reductions 
from large corporations, consumers, industrial and commercial buildings, and many major 
industrial sectors. 

The United States Department of Transportation's National Highway Traffic Safety Administration 
regulates fuel economy standards. The Corporate Average Fuel Economy standards regulate 
how far our vehicles must travel on a gallon of fuel. A more fuel-efficient vehicle fleet reduces 
mobile source GHG emissions. The standards require passenger cars, light-duty trucks, and 
medium-duty passenger vehicles to meet an estimated combined average fuel economy of 48.7 
to 49.7 miles per gallon or higher by 2025. The standards provide flexibility to manufacturers, 
including the ability to earn credits for alternative fuel vehicles.  

State Regulations 

In 2007, Hawaii became the second State in the nation to set a binding cap on GHG emissions 
through Act 234: Hawaii’s Climate Change Law, which declared a policy to reduce GHG 
emissions statewide to 1990 levels by the year 2020. Act 234 served as the foundation for the 
Hawaii GHG Program, which was established by the Department of Health (DOH) to combat the 
threat of climate change and sea level rise. This Program utilizes the Air Pollution Control Permit 
process of DOH’s Clean Air Branch to regulate GHG emissions statewide, in conjunction with 
other federal and State programs to mitigate GHGs. Parts of Act 234 are codified in Chapter 342B 
(Air Pollution Control) of the Hawaii Revised Statutes. 

Makalapua Project District 3.0 Topical Background & Regulatory Framework 
GHG Emissions Impact Study 
 

 7 

Senate Bill 559, which was signed into law on June 8, 2017, expands strategies and mechanisms 
to reduce GHG emissions in alignment with the principles and goals adopted in the Paris 
Agreement, discussed above. Senate Bill 559 documents the State's commitment to combat 
climate change by systematically reducing GHG emissions and improving resiliency to climate 
change aligned with the principles and goals set by the Paris Agreement. It expands on strategies 
and mechanisms to reduce GHG emissions through the reduction of energy use, adoption of 
renewable energy, and control of air pollution among all agencies, departments, industries, and 
sectors, including transportation. Senate Bill 559 states that, "Such strategies and mechanisms 
shall utilize the best available science, technologies, and policies to reduce GHG emissions and 
shall be closely aligned with the climate change principles and goals adopted in the Paris 
Agreement and Hawaii's share of obligations within the expectations apportioned to the United 
States in the Paris Agreement, regardless of federal action. In addition, "The State shall strive to 
formulate and communicate long-term low greenhouse gas emission development strategies and 
shall take actions to conserve and enhance long-term sinks and reservoirs of greenhouse gases, 
by prioritizing the development of parks, greenways, and restoration of native upland and coastal 
forests and wetlands." 

In 2018, the State Legislature passed Act 15, to establish a permanent Greenhouse Gas 
Sequestration Task Force within the Office of Planning (now the Office of Planning and 
Sustainable Development). The Task Force will work to establish a baseline for GHG and short- 
and long-term benchmarks for increasing GHG sequestration in the agricultural and natural 
environment. The Act also establishes a statewide carbon net-negative goal by 2045. 

In 2022, the State Legislature passed Act 238, which tasks the Hawaii State Energy Office to 
“analyze pathways and develop recommendations for achieving the State’s economy-wide 
decarbonization goals.” Additionally, the study will evaluate emission reduction pathways from all 
emitting sectors economy wide. Act 238 establishes a goal for the level of statewide GHG 
emissions to be at least 50 percent below 2005 levels by 2030 (including airplane emissions). 

The DOH established the Hawaii GHG Program to combat the threat of climate change and sea 
level rise. The program utilizes the Air Pollution Control Permit process of the Clean Air Branch 
to regulate GHG emissions statewide. The Hawaii GHG Program works in conjunction with other 
federal and Hawaii programs to mitigate GHG emissions. This includes the Priority Climate Action 
Plan, which, when completed in 2024, will identify the most pressing areas in need of GHG 
reduction, and determine fitting implementation-ready measures. The Priority Climate Action Plan 
will use the most recent statewide GHG inventory, which was completed in 2019, to produce an 
updated, more accurate inventory. The Priority Climate Action Plan will be developed based on 
community engagement, and collaboration between the commission and community members 
throughout the planning process. The commission will host workshops to support community and 
stakeholder engagement and plan them in conjunction with neighborhood boards and councils. 
Information from these meetings will be pivotal in both gathering information to be used for the 
plan, developing the plan, and revising existing plans. 

The Comprehensive Climate Action Plan, when completed in 2025, will build upon the Priority 
Climate Action Plan and identify all major sources and sinks of GHGs, establish short- and long-
term reduction goals, and fitting strategies and measures. The Comprehensive Climate Action 
Plan will examine current GHG emissions, and projected emissions without any changes to status 
quo activities, and compare these to projected emissions with economy-wide GHG reduction 
activities fully carried out. 
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4.0 EXISTING ENVIRONMENTAL SETTING 

4.1 CLIMATOLOGY 

Hawaii climate is warm and tropical. Its outstanding features are the persistence of the trade 
winds, the remarkable variability in rainfall over short distances, the sunniness of the leeward 
lowlands in contrast to the persistent cloudiness over nearby mountain crests, the equable 
temperature, and the general infrequency of severe storms. The prevailing wind throughout the 
year is the northeasterly trade wind, which varies from over 90 percent during the summer to only 
50 percent in January. When the trade winds diminish or give way to southerly winds the humidity 
may become oppressively high. Intense rains in the October to April winter season sometimes 
cause serious flash flooding. Thunderstorms are infrequent and usually mild, and hail seldom 
occurs. Only a few tropical cyclones have struck Hawaii, although others have come near enough 
for their outlying winds, waves, clouds, and rain to affect the Islands. 

4.2 STATEWIDE GHG EMISSIONS 

The State published the Hawaii GHG Emissions Report for 2005, 2018 and 2019 in April 2023. 
The purpose of the report is to track progress toward achieving the State’s 2020, 2030, and 2045 
GHG reduction goals. Based on the analysis in the report, net GHG emissions (excluding aviation) 
in 2020 are projected to be lower than net GHG emissions (excluding aviation) in 1990. Net GHG 
emissions (including aviation) in 2030 are projected to be greater than the target emissions level 
of 50 below 2005 levels (including aviation), and in 2045 are projected to be greater than the 
target of net-negative levels. While the development of future inventory reports as well as ongoing 
quantitative assessment of uncertainties will further inform whether Hawaii met the 2020 
statewide target and is going to meet the 2030 and 2045 statewide targets, the report finds that, 
under existing policies and economic projections, Hawaii is currently expected to meet the 2020 
target, but is not expected to meet the 2030 and 2045 targets. 

In 2019, total GHG emissions in Hawaii were 22.01 million MTCO2e/year. Emissions from the 
energy sector accounted for the largest portion (88.4 percent) of total emissions in Hawaii, 
followed by the agriculture, forestry, and other land use sector (6.0 percent), the industrial 
processes and product use sector (3.8 percent), and the waste sector (1.9 percent). 

Total GHG emissions in Hawaii grew by 18.0 percent between 1990 and 2007 before decreasing 
by about 18.6 percent between 2007 and 2019. Compared to 1990, total emissions in Hawaii in 
2019 were roughly 3.9 percent lower, while net emissions were lower by roughly 11.7 percent. As 
the largest source of emissions in Hawaii, the Energy sector is a major driver of the overall 
emissions trends. Relative to 1990, emissions from the Energy sector in 2019 were lower by 4.0 
percent. Transportation emissions—which increased between 1990 and 2007, decreased 
between 2007 and 2015, and then increased again between 2015 and 2019—accounted for the 
largest share of Energy sector emissions in all inventory years. The trend in transportation 
emissions is largely driven by domestic aviation and ground transportation emissions, which 
together account for roughly 82 percent of transportation emissions. Stationary combustion 
emissions—which increased between 1990 and 2005, before consistently decreasing between 
2005 and 2016, and then slightly increasing again between 2016 and 2019—is the second largest 
share of Energy sector emissions. This trend is driven by emissions from energy industries as 
well as industrial and commercial emissions. Overall, the decrease in Energy sector emissions 
between 1990 and 2019 is due to a decrease in stationary combustion emissions from commercial 
and industrial sources, a decrease in domestic marine, military aviation, and military non-aviation 
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emissions, and a decrease in emissions from oil and natural gas systems. Together, these 
reductions outweigh overall increases in emissions from energy industries, ground transportation, 
domestic aviation, and incineration of waste observed over the same period. 

Emissions from the waste sector also contributed to the overall reduction in emissions from 2007 
to 2019, falling by about 49.6 percent, during that period, primarily driven by a decrease in 
emissions from landfills. These reductions more than offset growing emissions from the industrial 
processes and product use sector, which increased by 44.0 percent from 2007 to 2019. Relative 
to 1990, 2019 emissions were more than three times higher, due entirely to the growth in 
refrigeration and air conditioning substances. Carbon removals from agriculture, forestry, and 
other land use sinks have also increased since 1990, growing by roughly 6.5 percent between 
1990 and 2019. 

Total GHG emissions are projected to be 18.44 million MTCO2e/year in 2025, 17.49 million 
MTCO2e/year in 2030, and 13.88 million MTCO2e/year in 2045. Net emissions, which take into 
account carbon sinks and are relevant for tracking progress toward the 2030 GHG target pursuant 
to Act 238 of 2022 are projected to be 15.94 million MTCO2e/year in 2025, 15.03 million 
MTCO2e/year in 2030, and 11.25 million MTCO2e/year in 2045. Net emissions, which include 
carbon sinks, exclude aviation, and are relevant for tracking the progress toward the 2020 GHG 
target pursuant to Act 234 of 2007, are projected to be 11.58 million MTCO2e/year in 2020. 
Relative to 2019, total emissions under the baseline scenario are projected to decrease by 16 
percent by 2025, 21 percent by 2030, and 37 percent by 2045. Over the same period, net 
emissions are projected to decrease by 18 percent, 23 percent, and 42 percent, respectively. This 
trend is largely driven by the projected trend in emissions from energy industries (i.e., electric 
power plants and petroleum refineries), which are expected to decrease substantially between 
2019 and 2045.  
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5.0 SIGNIFICANCE CRITERIA 

Neither the Hawaii Environmental Policy Act nor the USEPA has established quantitative 
significance criteria related to GHG emissions. Section 11-200.1-13(b)(13) (Significance Criteria) 
of the Hawaii Environmental Impact Statement Rules includes, “In determining whether an action 
may have a significant effect on the environment, the agency shall consider every phase of a 
proposed action, the expected impacts, both primary and secondary, and the cumulative as well 
as the short-term and long-term effects of the action. In most instances, an action shall be 
determined to have a significant effect on the environment if it is likely to: require substantial 
energy consumption or emit substantial greenhouse gases.” 
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6.0 ENVIRONMENTAL EFFECTS 

6.1 GREENHOUSE GAS EMISSIONS 

The State of Hawaii, through Act 234 and Senate Bill 559, has acknowledged that GHG emissions 
are a statewide impact. The proposed project would generate GHG emissions through 
construction activities, energy use, and new vehicle trips. Neither Hawaii nor the USEPA have 
created a predictive model for efficiently estimating construction and operational emissions from 
land use development projects. Equipment inventories for each phase of construction were 
populated in the California Emissions Estimator Model (CalEEMod, Version 2022.1.1.20), and the 
model was used to produce maximum annual emissions of CO2, CH4, N2O, and CO2e. This model 
provides a reasonable estimation of emissions in Hawaii for planning only purposes as the 
equipment fleet in the model includes varying levels of engine emission controls.  

Regarding construction activities, the proposed project would be developed in four phases over 
at least ten years. Construction is anticipated to begin in 2025. Specific construction assumptions 
were not available when this analysis was prepared. In order to disclose a reasonable emissions 
estimate, it was assumed that the construction of the proposed project would occur over at least 
ten years using a broad mix of equipment (e.g., dozers, loaders, cranes, and lifts). Additional 
sources of construction emissions include worker vehicle trips and truck trips associated with 
demolition debris, earthwork, and materials delivery. Emissions modeling demonstrates that the 
construction activities would generate a total of approximately 15,840 MTCO2e with a maximum 
annual GHG emissions of 1,779 MTCO2e as shown in Table 6-1. 

TABLE 6-1: ESTIMATED GHG EMISSIONS 

Parameter 

Annual Emissions (Tons/Year) 
CO2 CH4 N2O MTCO2e 

Maximum Annual Construction Emissions 1,742 0.1 0.1 1,779 

Maximum Annual Operational Emissions 18,781 8.9 0.7 19,257 
SOURCE: TAHA, 2023. 

The primary sources of operational GHG emissions include on-road vehicles, energy 
consumption, and waste generation. The development team estimates that the proposed project 
would generate approximately 16,510 weekday vehicle trips. Limited energy use information was 
available when this analysis was prepared, and energy use assumptions were obtained from 
default land use assumptions in the emissions model. The emission estimates are based on 
approximately 5,414,000 kilowatt-hours per year of electricity use. The proposed project would 
generate approximately 750 tons per of waste, which would result in emissions from waste 
transfer and landfill decomposition. Table 6-1 shows that operational activities would generate 
approximately 19,257 MTCO2e per year.  

As previously discussed, total GHG emissions in Hawaii are projected to be 18.44 million 
MTCO2e/year in 2025, and 17.49 million MTCO2e/year in 2030. The proposed project would not 
substantially contribute to statewide emissions. In addition, the proposed development would be 
a sustainable mixed-use community that enhances the local landscape while offering a blend of 
residential, commercial, and recreational uses. The mixed-use development would be organized 
around an interconnected, pedestrian-oriented street network where homes, businesses, and 
entertainment are intermingled to provide a diverse experience for residents and visitors. This 
would create a walkable/bikeable community designed to reduce automobile dependency and 
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associated GHG emissions. Furthermore, sustainability features are likely to include passive 
energy and water conservation strategies; on-site storm water management; and the use of native 
and drought tolerant plant species.
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7.0 CUMULATIVE EFFECTS 

Section 11-200.1-2 of the Hawaii Administrative Rules contains the definition of a cumulative 
impact. A cumulative impact is defined as the impact on the environment that results from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency or person undertakes the other actions. Cumulative 
impacts can result from individually minor but collectively significant actions taking place over a 
period of time.  

The State, through Act 234 and Senate Bill 559, has acknowledged that GHG emissions are a 
statewide impact. Permanent emissions generated by the proposed project in combination with 
past, present, and reasonably probable future related projects could contribute to this impact. 
Although climate change is cumulative in nature, not every individual project that emits GHGs 
must necessarily be found to contribute to a significant cumulative impact on the environment. 
The mix of land uses proposed for the proposed project would be consistent with the existing 
dense urban environment and encourage a walkable community. In addition, Hawaii is committed 
to renewable energy production, which does not generate GHG emissions. Hawaii has enacted 
a law that mandates that all of the State's electricity comes from renewable sources no later than 
2045, by which time the proposed project would be fully built out. Energy-related emissions would 
decline as the State moves toward a fully renewable supply of energy. The proposed project 
would not interfere with the development of clean energy supplies. Therefore, there is no potential 
for a significant contribution to a cumulative GHG impact.  
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3.3. Building Construction (2025) - Unmitigated

3.4. Building Construction (2025) - Mitigated

3.5. Building Construction (2026) - Unmitigated

3.6. Building Construction (2026) - Mitigated

3.7. Building Construction (2027) - Unmitigated

3.8. Building Construction (2027) - Mitigated

3.9. Building Construction (2028) - Unmitigated

3.10. Building Construction (2028) - Mitigated

3.11. Building Construction (2029) - Unmitigated

3.12. Building Construction (2029) - Mitigated

3.13. Building Construction (2030) - Unmitigated

3.14. Building Construction (2030) - Mitigated

3.15. Building Construction (2031) - Unmitigated

3.16. Building Construction (2031) - Mitigated

3.17. Building Construction (2032) - Unmitigated

3.18. Building Construction (2032) - Mitigated

3.19. Building Construction (2033) - Unmitigated
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3.20. Building Construction (2033) - Mitigated

3.21. Building Construction (2034) - Unmitigated

3.22. Building Construction (2034) - Mitigated

3.23. Paving (2034) - Unmitigated

3.24. Paving (2034) - Mitigated

3.25. Architectural Coating (2034) - Unmitigated

3.26. Architectural Coating (2034) - Mitigated

3.27. Architectural Coating (2035) - Unmitigated

3.28. Architectural Coating (2035) - Mitigated

4. Operations Emissions Details

4.1. Mobile Emissions by Land Use

4.1.1. Unmitigated

4.1.2. Mitigated

4.2. Energy

4.2.1. Electricity Emissions By Land Use - Unmitigated

4.2.2. Electricity Emissions By Land Use - Mitigated

4.2.3. Natural Gas Emissions By Land Use - Unmitigated
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4.2.4. Natural Gas Emissions By Land Use - Mitigated

4.3. Area Emissions by Source

4.3.1. Unmitigated

4.3.2. Mitigated

4.4. Water Emissions by Land Use

4.4.1. Unmitigated

4.4.2. Mitigated

4.5. Waste Emissions by Land Use

4.5.1. Unmitigated

4.5.2. Mitigated

4.6. Refrigerant Emissions by Land Use

4.6.1. Unmitigated

4.6.2. Mitigated

4.7. Offroad Emissions By Equipment Type

4.7.1. Unmitigated

4.7.2. Mitigated

4.8. Stationary Emissions By Equipment Type
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4.8.1. Unmitigated

4.8.2. Mitigated

4.9. User Defined Emissions By Equipment Type

4.9.1. Unmitigated

4.9.2. Mitigated

4.10. Soil Carbon Accumulation By Vegetation Type

4.10.1. Soil Carbon Accumulation By Vegetation Type - Unmitigated

4.10.2. Above and Belowground Carbon Accumulation by Land Use Type - Unmitigated

4.10.3. Avoided and Sequestered Emissions by Species - Unmitigated

4.10.4. Soil Carbon Accumulation By Vegetation Type - Mitigated

4.10.5. Above and Belowground Carbon Accumulation by Land Use Type - Mitigated

4.10.6. Avoided and Sequestered Emissions by Species - Mitigated

5. Activity Data

5.1. Construction Schedule

5.2. Off-Road Equipment

5.2.1. Unmitigated

5.2.2. Mitigated
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5.3. Construction Vehicles

5.3.1. Unmitigated

5.3.2. Mitigated

5.4. Vehicles

5.4.1. Construction Vehicle Control Strategies

5.5. Architectural Coatings

5.6. Dust Mitigation

5.6.1. Construction Earthmoving Activities

5.6.2. Construction Earthmoving Control Strategies

5.7. Construction Paving

5.8. Construction Electricity Consumption and Emissions Factors

5.9. Operational Mobile Sources

5.9.1. Unmitigated

5.9.2. Mitigated

5.10. Operational Area Sources

5.10.1. Hearths

5.10.1.1. Unmitigated

Makalapua Project Detailed Report, 10/26/2023

7 / 108

5.10.1.2. Mitigated

5.10.2. Architectural Coatings

5.10.3. Landscape Equipment

5.10.4. Landscape Equipment - Mitigated

5.11. Operational Energy Consumption

5.11.1. Unmitigated

5.11.2. Mitigated

5.12. Operational Water and Wastewater Consumption

5.12.1. Unmitigated

5.12.2. Mitigated

5.13. Operational Waste Generation

5.13.1. Unmitigated

5.13.2. Mitigated

5.14. Operational Refrigeration and Air Conditioning Equipment

5.14.1. Unmitigated

5.14.2. Mitigated

5.15. Operational Off-Road Equipment
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5.15.1. Unmitigated

5.15.2. Mitigated

5.16. Stationary Sources

5.16.1. Emergency Generators and Fire Pumps

5.16.2. Process Boilers

5.17. User Defined

5.18. Vegetation

5.18.1. Land Use Change

5.18.1.1. Unmitigated

5.18.1.2. Mitigated

5.18.1. Biomass Cover Type

5.18.1.1. Unmitigated

5.18.1.2. Mitigated

5.18.2. Sequestration

5.18.2.1. Unmitigated

5.18.2.2. Mitigated

6. Climate Risk Detailed Report
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6.1. Climate Risk Summary

6.2. Initial Climate Risk Scores

6.3. Adjusted Climate Risk Scores

6.4. Climate Risk Reduction Measures

7. Health and Equity Details

7.1. CalEnviroScreen 4.0 Scores

7.2. Healthy Places Index Scores

7.3. Overall Health & Equity Scores

7.4. Health & Equity Measures

7.5. Evaluation Scorecard

7.6. Health & Equity Custom Measures

8. User Changes to Default Data
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1. Basic Project Information

1.1. Basic Project Information

Data Field Value

Project Name Makalapua Project

Construction Start Date 1/6/2025

Operational Year 2035

Lead Agency —

Land Use Scale Plan/community

Analysis Level for Defaults Statewide

Windspeed (m/s) 0.50

Precipitation (days) 16.8

Location 34.09737452237604, -118.32710512146018

County Los Angeles-South Coast

City Los Angeles

Air District South Coast AQMD

Air Basin South Coast

TAZ 4351

EDFZ 16

Electric Utility Statewide Average

Gas Utility Southern California Gas

App Version 2022.1.1.20

1.2. Land Use Types

Land Use Subtype Size Unit Lot Acreage Building Area (sq ft) Landscape Area (sq
ft)

Special Landscape
Area (sq ft)

Population Description
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Condo/Townhouse 600 Dwelling Unit 36.4 636,000 0.00 — 1,776 —

Strip Mall 221 1000sqft 17.1 220,900 0.00 — — —

Hotel 150 Room 5.00 85,000 0.00 — — —

City Park 1.60 Acre 1.60 0.00 1.60 1.60 — —

1.3. User-Selected Emission Reduction Measures by Emissions Sector

Sector # Measure Title

Construction C-2* Limit Heavy-Duty Diesel Vehicle Idling

* Qualitative or supporting measure. Emission reductions not included in the mitigated emissions results.

2. Emissions Summary

2.1. Construction Emissions Compared Against Thresholds

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Un/Mit. TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 4.53 3.85 33.0 58.8 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 15,387 15,387 0.59 0.98 41.2 15,734

Mit. 4.53 3.85 33.0 58.8 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 15,387 15,387 0.59 0.98 41.2 15,734

%
Reduced

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 4.42 360 33.1 51.4 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 14,843 14,843 0.61 0.99 1.07 15,154

Mit. 4.42 360 33.1 51.4 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 14,843 14,843 0.61 0.99 1.07 15,154

%
Reduced

— — — — — — — — — — — — — — — — — —
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Average
Daily
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 3.03 50.4 17.8 35.7 0.05 0.60 5.88 6.37 0.56 1.85 2.41 — 10,521 10,521 0.35 0.69 11.7 10,744

Mit. 3.03 50.4 17.8 35.7 0.05 0.60 5.88 6.37 0.56 1.85 2.41 — 10,521 10,521 0.35 0.69 11.7 10,744

%
Reduced

— — — — — — — — — — — — — — — — — —

Annual
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 0.55 9.20 3.25 6.52 0.01 0.11 1.07 1.16 0.10 0.34 0.44 — 1,742 1,742 0.06 0.11 1.93 1,779

Mit. 0.55 9.20 3.25 6.52 0.01 0.11 1.07 1.16 0.10 0.34 0.44 — 1,742 1,742 0.06 0.11 1.93 1,779

%
Reduced

— — — — — — — — — — — — — — — — — —

2.2. Construction Emissions by Year, Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Year TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily -
Summer
(Max)

— — — — — — — — — — — — — — — — — —

2025 4.53 3.85 33.0 58.8 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 15,387 15,387 0.59 0.98 41.2 15,734

2026 4.31 3.65 20.0 55.9 0.06 0.54 8.29 8.83 0.50 2.00 2.50 — 15,150 15,150 0.58 0.95 37.9 15,486

2027 4.16 3.50 19.0 53.3 0.06 0.49 8.29 8.78 0.45 2.00 2.45 — 14,916 14,916 0.35 0.95 34.4 15,241

2028 4.00 3.39 18.2 51.1 0.06 0.44 8.29 8.73 0.41 2.00 2.41 — 14,672 14,672 0.32 0.92 31.1 14,985

2029 3.64 3.24 17.4 49.0 0.06 0.41 8.29 8.70 0.38 2.00 2.38 — 14,428 14,428 0.31 0.91 27.9 14,736

2030 3.52 2.91 16.7 47.2 0.06 0.39 8.29 8.68 0.33 2.00 2.33 — 14,186 14,186 0.30 0.89 24.8 14,483

2031 3.39 2.81 16.2 45.3 0.06 0.37 8.29 8.66 0.31 2.00 2.31 — 13,948 13,948 0.30 0.66 22.0 14,174

2032 3.27 2.70 15.5 43.7 0.06 0.32 8.29 8.61 0.29 2.00 2.29 — 13,723 13,723 0.29 0.63 19.3 13,938

2033 2.96 2.62 15.1 42.4 0.06 0.29 8.29 8.58 0.27 2.00 2.26 — 13,515 13,515 0.29 0.63 16.8 13,725

2034 2.87 2.53 14.6 41.1 0.06 0.27 8.29 8.57 0.25 2.00 2.25 — 13,319 13,319 0.29 0.60 14.6 13,520
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Daily -
Winter
(Max)

— — — — — — — — — — — — — — — — — —

2025 4.42 3.72 33.1 51.4 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 14,843 14,843 0.61 0.99 1.07 15,154

2026 4.21 3.53 20.8 48.8 0.06 0.54 8.29 8.83 0.50 2.00 2.50 — 14,617 14,617 0.37 0.96 0.98 14,915

2027 4.05 3.40 19.8 46.8 0.06 0.49 8.29 8.78 0.45 2.00 2.45 — 14,394 14,394 0.37 0.96 0.89 14,689

2028 3.70 3.29 18.8 44.9 0.06 0.44 8.29 8.73 0.41 2.00 2.41 — 14,161 14,161 0.33 0.92 0.81 14,444

2029 3.57 2.93 17.9 43.2 0.06 0.41 8.29 8.70 0.38 2.00 2.38 — 13,926 13,926 0.33 0.91 0.72 14,207

2030 3.45 2.83 17.2 41.8 0.06 0.39 8.29 8.68 0.33 2.00 2.33 — 13,693 13,693 0.31 0.89 0.64 13,966

2031 3.32 2.73 16.7 40.3 0.06 0.37 8.29 8.66 0.31 2.00 2.31 — 13,463 13,463 0.31 0.88 0.57 13,734

2032 3.22 2.64 16.1 39.0 0.06 0.32 8.29 8.61 0.29 2.00 2.29 — 13,246 13,246 0.30 0.85 0.50 13,508

2033 2.92 2.57 15.6 37.9 0.06 0.29 8.29 8.58 0.27 2.00 2.26 — 13,043 13,043 0.30 0.63 0.44 13,238

2034 2.83 360 15.1 36.7 0.06 0.27 8.29 8.57 0.25 2.00 2.25 — 12,854 12,854 0.30 0.60 0.38 13,041

2035 0.37 360 0.99 4.40 < 0.005 0.01 1.41 1.41 0.01 0.33 0.34 — 1,327 1,327 0.02 0.01 0.05 1,329

Average
Daily

— — — — — — — — — — — — — — — — — —

2025 3.03 2.54 17.8 32.4 0.04 0.60 5.77 6.37 0.56 1.85 2.41 — 8,699 8,699 0.35 0.53 8.97 8,874

2026 3.02 2.53 14.7 35.7 0.05 0.39 5.86 6.25 0.36 1.41 1.77 — 10,521 10,521 0.27 0.69 11.7 10,744

2027 2.91 2.43 13.9 34.2 0.05 0.35 5.86 6.21 0.32 1.41 1.73 — 10,360 10,360 0.26 0.68 10.6 10,578

2028 2.64 2.34 13.4 32.9 0.05 0.32 5.88 6.19 0.29 1.41 1.71 — 10,219 10,219 0.24 0.66 9.60 10,431

2029 2.55 2.26 12.7 31.6 0.05 0.29 5.86 6.15 0.27 1.41 1.68 — 10,023 10,023 0.23 0.65 8.59 10,231

2030 2.46 2.02 12.3 30.4 0.05 0.28 5.86 6.14 0.24 1.41 1.65 — 9,855 9,855 0.22 0.63 7.65 10,057

2031 2.37 1.95 11.9 29.4 0.05 0.26 5.86 6.12 0.22 1.41 1.63 — 9,689 9,689 0.22 0.63 6.78 9,889

2032 2.31 1.89 11.4 28.5 0.05 0.23 5.88 6.11 0.21 1.41 1.62 — 9,559 9,559 0.22 0.45 5.95 9,705

2033 2.07 1.83 11.0 27.6 0.05 0.21 5.86 6.07 0.19 1.41 1.60 — 9,388 9,388 0.22 0.45 5.19 9,531

2034 1.25 50.4 7.09 16.6 0.03 0.14 3.31 3.45 0.13 0.80 0.93 — 5,469 5,469 0.13 0.25 2.56 5,550

2035 0.02 23.3 0.06 0.29 < 0.005 < 0.005 0.09 0.09 < 0.005 0.02 0.02 — 86.9 86.9 < 0.005 < 0.005 0.05 87.2

Annual — — — — — — — — — — — — — — — — — —

2025 0.55 0.46 3.25 5.92 0.01 0.11 1.05 1.16 0.10 0.34 0.44 — 1,440 1,440 0.06 0.09 1.48 1,469
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2026 0.55 0.46 2.68 6.52 0.01 0.07 1.07 1.14 0.07 0.26 0.32 — 1,742 1,742 0.04 0.11 1.93 1,779

2027 0.53 0.44 2.54 6.24 0.01 0.06 1.07 1.13 0.06 0.26 0.32 — 1,715 1,715 0.04 0.11 1.75 1,751

2028 0.48 0.43 2.44 6.00 0.01 0.06 1.07 1.13 0.05 0.26 0.31 — 1,692 1,692 0.04 0.11 1.59 1,727

2029 0.47 0.41 2.32 5.77 0.01 0.05 1.07 1.12 0.05 0.26 0.31 — 1,659 1,659 0.04 0.11 1.42 1,694

2030 0.45 0.37 2.24 5.56 0.01 0.05 1.07 1.12 0.04 0.26 0.30 — 1,632 1,632 0.04 0.10 1.27 1,665

2031 0.43 0.36 2.17 5.37 0.01 0.05 1.07 1.12 0.04 0.26 0.30 — 1,604 1,604 0.04 0.10 1.12 1,637

2032 0.42 0.35 2.09 5.20 0.01 0.04 1.07 1.11 0.04 0.26 0.30 — 1,583 1,583 0.04 0.08 0.99 1,607

2033 0.38 0.33 2.00 5.03 0.01 0.04 1.07 1.11 0.03 0.26 0.29 — 1,554 1,554 0.04 0.07 0.86 1,578

2034 0.23 9.20 1.29 3.03 0.01 0.03 0.60 0.63 0.02 0.15 0.17 — 906 906 0.02 0.04 0.42 919

2035 < 0.005 4.25 0.01 0.05 < 0.005 < 0.005 0.02 0.02 < 0.005 < 0.005 < 0.005 — 14.4 14.4 < 0.005 < 0.005 0.01 14.4

2.3. Construction Emissions by Year, Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Year TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily -
Summer
(Max)

— — — — — — — — — — — — — — — — — —

2025 4.53 3.85 33.0 58.8 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 15,387 15,387 0.59 0.98 41.2 15,734

2026 4.31 3.65 20.0 55.9 0.06 0.54 8.29 8.83 0.50 2.00 2.50 — 15,150 15,150 0.58 0.95 37.9 15,486

2027 4.16 3.50 19.0 53.3 0.06 0.49 8.29 8.78 0.45 2.00 2.45 — 14,916 14,916 0.35 0.95 34.4 15,241

2028 4.00 3.39 18.2 51.1 0.06 0.44 8.29 8.73 0.41 2.00 2.41 — 14,672 14,672 0.32 0.92 31.1 14,985

2029 3.64 3.24 17.4 49.0 0.06 0.41 8.29 8.70 0.38 2.00 2.38 — 14,428 14,428 0.31 0.91 27.9 14,736

2030 3.52 2.91 16.7 47.2 0.06 0.39 8.29 8.68 0.33 2.00 2.33 — 14,186 14,186 0.30 0.89 24.8 14,483

2031 3.39 2.81 16.2 45.3 0.06 0.37 8.29 8.66 0.31 2.00 2.31 — 13,948 13,948 0.30 0.66 22.0 14,174

2032 3.27 2.70 15.5 43.7 0.06 0.32 8.29 8.61 0.29 2.00 2.29 — 13,723 13,723 0.29 0.63 19.3 13,938

2033 2.96 2.62 15.1 42.4 0.06 0.29 8.29 8.58 0.27 2.00 2.26 — 13,515 13,515 0.29 0.63 16.8 13,725

2034 2.87 2.53 14.6 41.1 0.06 0.27 8.29 8.57 0.25 2.00 2.25 — 13,319 13,319 0.29 0.60 14.6 13,520
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——————————————————Daily -
Winter
(Max)

2025 4.42 3.72 33.1 51.4 0.06 1.39 8.29 9.56 1.28 4.07 5.35 — 14,843 14,843 0.61 0.99 1.07 15,154

2026 4.21 3.53 20.8 48.8 0.06 0.54 8.29 8.83 0.50 2.00 2.50 — 14,617 14,617 0.37 0.96 0.98 14,915

2027 4.05 3.40 19.8 46.8 0.06 0.49 8.29 8.78 0.45 2.00 2.45 — 14,394 14,394 0.37 0.96 0.89 14,689

2028 3.70 3.29 18.8 44.9 0.06 0.44 8.29 8.73 0.41 2.00 2.41 — 14,161 14,161 0.33 0.92 0.81 14,444

2029 3.57 2.93 17.9 43.2 0.06 0.41 8.29 8.70 0.38 2.00 2.38 — 13,926 13,926 0.33 0.91 0.72 14,207

2030 3.45 2.83 17.2 41.8 0.06 0.39 8.29 8.68 0.33 2.00 2.33 — 13,693 13,693 0.31 0.89 0.64 13,966

2031 3.32 2.73 16.7 40.3 0.06 0.37 8.29 8.66 0.31 2.00 2.31 — 13,463 13,463 0.31 0.88 0.57 13,734

2032 3.22 2.64 16.1 39.0 0.06 0.32 8.29 8.61 0.29 2.00 2.29 — 13,246 13,246 0.30 0.85 0.50 13,508

2033 2.92 2.57 15.6 37.9 0.06 0.29 8.29 8.58 0.27 2.00 2.26 — 13,043 13,043 0.30 0.63 0.44 13,238

2034 2.83 360 15.1 36.7 0.06 0.27 8.29 8.57 0.25 2.00 2.25 — 12,854 12,854 0.30 0.60 0.38 13,041

2035 0.37 360 0.99 4.40 < 0.005 0.01 1.41 1.41 0.01 0.33 0.34 — 1,327 1,327 0.02 0.01 0.05 1,329

Average
Daily

— — — — — — — — — — — — — — — — — —

2025 3.03 2.54 17.8 32.4 0.04 0.60 5.77 6.37 0.56 1.85 2.41 — 8,699 8,699 0.35 0.53 8.97 8,874

2026 3.02 2.53 14.7 35.7 0.05 0.39 5.86 6.25 0.36 1.41 1.77 — 10,521 10,521 0.27 0.69 11.7 10,744

2027 2.91 2.43 13.9 34.2 0.05 0.35 5.86 6.21 0.32 1.41 1.73 — 10,360 10,360 0.26 0.68 10.6 10,578

2028 2.64 2.34 13.4 32.9 0.05 0.32 5.88 6.19 0.29 1.41 1.71 — 10,219 10,219 0.24 0.66 9.60 10,431

2029 2.55 2.26 12.7 31.6 0.05 0.29 5.86 6.15 0.27 1.41 1.68 — 10,023 10,023 0.23 0.65 8.59 10,231

2030 2.46 2.02 12.3 30.4 0.05 0.28 5.86 6.14 0.24 1.41 1.65 — 9,855 9,855 0.22 0.63 7.65 10,057

2031 2.37 1.95 11.9 29.4 0.05 0.26 5.86 6.12 0.22 1.41 1.63 — 9,689 9,689 0.22 0.63 6.78 9,889

2032 2.31 1.89 11.4 28.5 0.05 0.23 5.88 6.11 0.21 1.41 1.62 — 9,559 9,559 0.22 0.45 5.95 9,705

2033 2.07 1.83 11.0 27.6 0.05 0.21 5.86 6.07 0.19 1.41 1.60 — 9,388 9,388 0.22 0.45 5.19 9,531

2034 1.25 50.4 7.09 16.6 0.03 0.14 3.31 3.45 0.13 0.80 0.93 — 5,469 5,469 0.13 0.25 2.56 5,550

2035 0.02 23.3 0.06 0.29 < 0.005 < 0.005 0.09 0.09 < 0.005 0.02 0.02 — 86.9 86.9 < 0.005 < 0.005 0.05 87.2

Annual — — — — — — — — — — — — — — — — — —

2025 0.55 0.46 3.25 5.92 0.01 0.11 1.05 1.16 0.10 0.34 0.44 — 1,440 1,440 0.06 0.09 1.48 1,469
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2026 0.55 0.46 2.68 6.52 0.01 0.07 1.07 1.14 0.07 0.26 0.32 — 1,742 1,742 0.04 0.11 1.93 1,779

2027 0.53 0.44 2.54 6.24 0.01 0.06 1.07 1.13 0.06 0.26 0.32 — 1,715 1,715 0.04 0.11 1.75 1,751

2028 0.48 0.43 2.44 6.00 0.01 0.06 1.07 1.13 0.05 0.26 0.31 — 1,692 1,692 0.04 0.11 1.59 1,727

2029 0.47 0.41 2.32 5.77 0.01 0.05 1.07 1.12 0.05 0.26 0.31 — 1,659 1,659 0.04 0.11 1.42 1,694

2030 0.45 0.37 2.24 5.56 0.01 0.05 1.07 1.12 0.04 0.26 0.30 — 1,632 1,632 0.04 0.10 1.27 1,665

2031 0.43 0.36 2.17 5.37 0.01 0.05 1.07 1.12 0.04 0.26 0.30 — 1,604 1,604 0.04 0.10 1.12 1,637

2032 0.42 0.35 2.09 5.20 0.01 0.04 1.07 1.11 0.04 0.26 0.30 — 1,583 1,583 0.04 0.08 0.99 1,607

2033 0.38 0.33 2.00 5.03 0.01 0.04 1.07 1.11 0.03 0.26 0.29 — 1,554 1,554 0.04 0.07 0.86 1,578

2034 0.23 9.20 1.29 3.03 0.01 0.03 0.60 0.63 0.02 0.15 0.17 — 906 906 0.02 0.04 0.42 919

2035 < 0.005 4.25 0.01 0.05 < 0.005 < 0.005 0.02 0.02 < 0.005 < 0.005 < 0.005 — 14.4 14.4 < 0.005 < 0.005 0.01 14.4

2.4. Operations Emissions Compared Against Thresholds

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Un/Mit. TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 62.9 79.8 43.0 499 1.28 1.06 128 129 1.01 32.6 33.6 490 139,979 140,470 54.7 5.13 296 143,661

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 55.6 72.7 47.2 404 1.20 1.02 128 129 0.98 32.6 33.6 490 132,545 133,036 55.0 5.43 143 136,171

Average
Daily
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 48.4 66.2 39.0 361 1.01 0.93 105 106 0.89 26.6 27.5 490 112,947 113,438 54.0 4.46 195 116,314

Annual
(Max)

— — — — — — — — — — — — — — — — — —

Unmit. 8.83 12.1 7.12 65.9 0.18 0.17 19.1 19.3 0.16 4.86 5.02 81.2 18,700 18,781 8.95 0.74 32.3 19,257
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2.5. Operations Emissions by Sector, Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Sector TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Mobile 56.9 52.4 38.1 450 1.25 0.66 128 129 0.62 32.6 33.2 — 127,149 127,149 4.42 4.86 157 128,865

Area 5.48 27.2 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 0.00 146 146 0.01 < 0.005 — 146

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 62.9 79.8 43.0 499 1.28 1.06 128 129 1.01 32.6 33.6 490 139,979 140,470 54.7 5.13 296 143,661

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Mobile 55.1 50.4 42.7 402 1.17 0.66 128 129 0.62 32.6 33.2 — 119,861 119,861 4.72 5.16 4.08 121,522

Area 0.00 22.0 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 55.6 72.7 47.2 404 1.20 1.02 128 129 0.98 32.6 33.6 490 132,545 133,036 55.0 5.43 143 136,171

Average
Daily

— — — — — — — — — — — — — — — — — —

Mobile 45.2 41.4 34.3 335 0.98 0.55 105 105 0.51 26.6 27.1 — 100,191 100,191 3.80 4.20 56.1 101,593

Area 2.70 24.6 0.21 23.4 < 0.005 0.02 — 0.02 0.01 — 0.01 0.00 71.9 71.9 < 0.005 < 0.005 — 72.1

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584
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Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 48.4 66.2 39.0 361 1.01 0.93 105 106 0.89 26.6 27.5 490 112,947 113,438 54.0 4.46 195 116,314

Annual — — — — — — — — — — — — — — — — — —

Mobile 8.24 7.55 6.26 61.2 0.18 0.10 19.1 19.2 0.09 4.86 4.95 — 16,588 16,588 0.63 0.69 9.29 16,820

Area 0.49 4.48 0.04 4.28 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 0.00 11.9 11.9 < 0.005 < 0.005 — 11.9

Energy 0.09 0.05 0.82 0.41 0.01 0.07 — 0.07 0.07 — 0.07 — 2,060 2,060 0.16 0.01 — 2,068

Water — — — — — — — — — — — 13.2 40.0 53.2 1.35 0.03 — 96.7

Waste — — — — — — — — — — — 68.0 0.00 68.0 6.80 0.00 — 238

Refrig. — — — — — — — — — — — — — — — — 23.0 23.0

Total 8.83 12.1 7.12 65.9 0.18 0.17 19.1 19.3 0.16 4.86 5.02 81.2 18,700 18,781 8.95 0.74 32.3 19,257

2.6. Operations Emissions by Sector, Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Sector TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Mobile 56.9 52.4 38.1 450 1.25 0.66 128 129 0.62 32.6 33.2 — 127,149 127,149 4.42 4.86 157 128,865

Area 5.48 27.2 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 0.00 146 146 0.01 < 0.005 — 146

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 62.9 79.8 43.0 499 1.28 1.06 128 129 1.01 32.6 33.6 490 139,979 140,470 54.7 5.13 296 143,661

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Mobile 55.1 50.4 42.7 402 1.17 0.66 128 129 0.62 32.6 33.2 — 119,861 119,861 4.72 5.16 4.08 121,522
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Area 0.00 22.0 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 55.6 72.7 47.2 404 1.20 1.02 128 129 0.98 32.6 33.6 490 132,545 133,036 55.0 5.43 143 136,171

Average
Daily

— — — — — — — — — — — — — — — — — —

Mobile 45.2 41.4 34.3 335 0.98 0.55 105 105 0.51 26.6 27.1 — 100,191 100,191 3.80 4.20 56.1 101,593

Area 2.70 24.6 0.21 23.4 < 0.005 0.02 — 0.02 0.01 — 0.01 0.00 71.9 71.9 < 0.005 < 0.005 — 72.1

Energy 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 12,443 12,443 0.99 0.07 — 12,489

Water — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Waste — — — — — — — — — — — 411 0.00 411 41.1 0.00 — 1,438

Refrig. — — — — — — — — — — — — — — — — 139 139

Total 48.4 66.2 39.0 361 1.01 0.93 105 106 0.89 26.6 27.5 490 112,947 113,438 54.0 4.46 195 116,314

Annual — — — — — — — — — — — — — — — — — —

Mobile 8.24 7.55 6.26 61.2 0.18 0.10 19.1 19.2 0.09 4.86 4.95 — 16,588 16,588 0.63 0.69 9.29 16,820

Area 0.49 4.48 0.04 4.28 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 0.00 11.9 11.9 < 0.005 < 0.005 — 11.9

Energy 0.09 0.05 0.82 0.41 0.01 0.07 — 0.07 0.07 — 0.07 — 2,060 2,060 0.16 0.01 — 2,068

Water — — — — — — — — — — — 13.2 40.0 53.2 1.35 0.03 — 96.7

Waste — — — — — — — — — — — 68.0 0.00 68.0 6.80 0.00 — 238

Refrig. — — — — — — — — — — — — — — — — 23.0 23.0

Total 8.83 12.1 7.12 65.9 0.18 0.17 19.1 19.3 0.16 4.86 5.02 81.2 18,700 18,781 8.95 0.74 32.3 19,257

3. Construction Emissions Details

3.1. Site Preparation (2025) - Unmitigated
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Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

3.94 3.31 31.6 30.2 0.05 1.37 — 1.37 1.26 — 1.26 — 5,295 5,295 0.21 0.04 — 5,314

Dust
From
Material
Movement

— — — — — — 7.67 7.67 — 3.94 3.94 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

3.94 3.31 31.6 30.2 0.05 1.37 — 1.37 1.26 — 1.26 — 5,295 5,295 0.21 0.04 — 5,314

Dust
From
Material
Movement

— — — — — — 7.67 7.67 — 3.94 3.94 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.86 0.73 6.93 6.61 0.01 0.30 — 0.30 0.28 — 0.28 — 1,161 1,161 0.05 0.01 — 1,165

Dust
From
Material
Movement

— — — — — — 1.68 1.68 — 0.86 0.86 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.16 0.13 1.27 1.21 < 0.005 0.05 — 0.05 0.05 — 0.05 — 192 192 0.01 < 0.005 — 193

Dust
From
Material
Movement

— — — — — — 0.31 0.31 — 0.16 0.16 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.08 0.07 0.08 1.26 0.00 0.00 0.23 0.23 0.00 0.05 0.05 — 245 245 0.01 0.01 0.93 249

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.06 0.02 1.28 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,046 1,046 0.04 0.16 2.54 1,098

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.08 0.07 0.09 1.01 0.00 0.00 0.23 0.23 0.00 0.05 0.05 — 227 227 0.01 0.01 0.02 230

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.06 0.02 1.35 0.40 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,047 1,047 0.04 0.16 0.07 1,096

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.02 0.02 0.02 0.23 0.00 0.00 0.05 0.05 0.00 0.01 0.01 — 50.6 50.6 < 0.005 < 0.005 0.09 51.3

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.01 0.01 0.29 0.09 < 0.005 < 0.005 0.06 0.06 < 0.005 0.02 0.02 — 229 229 0.01 0.04 0.24 240

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.04 0.00 0.00 0.01 0.01 0.00 < 0.005 < 0.005 — 8.38 8.38 < 0.005 < 0.005 0.01 8.50

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling < 0.005 < 0.005 0.05 0.02 < 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 < 0.005 — 38.0 38.0 < 0.005 0.01 0.04 39.8
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3.2. Site Preparation (2025) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

3.94 3.31 31.6 30.2 0.05 1.37 — 1.37 1.26 — 1.26 — 5,295 5,295 0.21 0.04 — 5,314

Dust
From
Material
Movement

— — — — — — 7.67 7.67 — 3.94 3.94 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

3.94 3.31 31.6 30.2 0.05 1.37 — 1.37 1.26 — 1.26 — 5,295 5,295 0.21 0.04 — 5,314

Dust
From
Material
Movement

— — — — — — 7.67 7.67 — 3.94 3.94 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.86 0.73 6.93 6.61 0.01 0.30 — 0.30 0.28 — 0.28 — 1,161 1,161 0.05 0.01 — 1,165

Dust
From
Material
Movement

— — — — — — 1.68 1.68 — 0.86 0.86 — — — — — — —
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Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.16 0.13 1.27 1.21 < 0.005 0.05 — 0.05 0.05 — 0.05 — 192 192 0.01 < 0.005 — 193

Dust
From
Material
Movement

— — — — — — 0.31 0.31 — 0.16 0.16 — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.08 0.07 0.08 1.26 0.00 0.00 0.23 0.23 0.00 0.05 0.05 — 245 245 0.01 0.01 0.93 249

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.06 0.02 1.28 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,046 1,046 0.04 0.16 2.54 1,098

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.08 0.07 0.09 1.01 0.00 0.00 0.23 0.23 0.00 0.05 0.05 — 227 227 0.01 0.01 0.02 230

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.06 0.02 1.35 0.40 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,047 1,047 0.04 0.16 0.07 1,096

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.02 0.02 0.02 0.23 0.00 0.00 0.05 0.05 0.00 0.01 0.01 — 50.6 50.6 < 0.005 < 0.005 0.09 51.3

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.01 0.01 0.29 0.09 < 0.005 < 0.005 0.06 0.06 < 0.005 0.02 0.02 — 229 229 0.01 0.04 0.24 240

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.04 0.00 0.00 0.01 0.01 0.00 < 0.005 < 0.005 — 8.38 8.38 < 0.005 < 0.005 0.01 8.50

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00



Makalapua Project Detailed Report, 10/26/2023

24 / 108

Hauling < 0.005 < 0.005 0.05 0.02 < 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 < 0.005 — 38.0 38.0 < 0.005 0.01 0.04 39.8

3.3. Building Construction (2025) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.68 1.41 13.3 18.0 0.03 0.54 — 0.54 0.50 — 0.50 — 3,160 3,160 0.13 0.03 — 3,171

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.68 1.41 13.3 18.0 0.03 0.54 — 0.54 0.50 — 0.50 — 3,160 3,160 0.13 0.03 — 3,171

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.82 0.68 6.47 8.76 0.01 0.26 — 0.26 0.24 — 0.24 — 1,534 1,534 0.06 0.01 — 1,539

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.15 0.12 1.18 1.60 < 0.005 0.05 — 0.05 0.04 — 0.04 — 254 254 0.01 < 0.005 — 255

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —
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Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.57 2.30 2.36 38.6 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,538 7,538 0.31 0.26 28.7 7,650

Vendor 0.22 0.11 4.32 1.70 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,643 3,643 0.10 0.53 9.92 3,815

Hauling 0.06 0.02 1.28 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,046 1,046 0.04 0.16 2.54 1,098

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.46 2.18 2.84 31.2 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,991 6,991 0.34 0.27 0.74 7,079

Vendor 0.21 0.10 4.56 1.76 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,645 3,645 0.11 0.53 0.26 3,807

Hauling 0.06 0.02 1.35 0.40 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,047 1,047 0.04 0.16 0.07 1,096

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.18 1.05 1.27 15.7 0.00 0.00 3.38 3.38 0.00 0.79 0.79 — 3,449 3,449 0.16 0.13 6.02 3,497

Vendor 0.11 0.05 2.19 0.84 0.01 0.02 0.47 0.50 0.02 0.13 0.15 — 1,769 1,769 0.05 0.26 2.09 1,849

Hauling 0.03 0.01 0.65 0.19 < 0.005 0.01 0.13 0.14 0.01 0.04 0.05 — 508 508 0.02 0.08 0.53 532

Annual — — — — — — — — — — — — — — — — — —

Worker 0.22 0.19 0.23 2.86 0.00 0.00 0.62 0.62 0.00 0.14 0.14 — 571 571 0.03 0.02 1.00 579

Vendor 0.02 0.01 0.40 0.15 < 0.005 < 0.005 0.09 0.09 < 0.005 0.02 0.03 — 293 293 0.01 0.04 0.35 306

Hauling 0.01 < 0.005 0.12 0.03 < 0.005 < 0.005 0.02 0.03 < 0.005 0.01 0.01 — 84.1 84.1 < 0.005 0.01 0.09 88.1

3.4. Building Construction (2025) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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3,171—0.030.133,1603,160—0.50—0.500.54—0.540.0318.013.31.411.68Off-Road
Equipment

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.68 1.41 13.3 18.0 0.03 0.54 — 0.54 0.50 — 0.50 — 3,160 3,160 0.13 0.03 — 3,171

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.82 0.68 6.47 8.76 0.01 0.26 — 0.26 0.24 — 0.24 — 1,534 1,534 0.06 0.01 — 1,539

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.15 0.12 1.18 1.60 < 0.005 0.05 — 0.05 0.04 — 0.04 — 254 254 0.01 < 0.005 — 255

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.57 2.30 2.36 38.6 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,538 7,538 0.31 0.26 28.7 7,650

Vendor 0.22 0.11 4.32 1.70 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,643 3,643 0.10 0.53 9.92 3,815

Hauling 0.06 0.02 1.28 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,046 1,046 0.04 0.16 2.54 1,098

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.46 2.18 2.84 31.2 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,991 6,991 0.34 0.27 0.74 7,079
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Vendor 0.21 0.10 4.56 1.76 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,645 3,645 0.11 0.53 0.26 3,807

Hauling 0.06 0.02 1.35 0.40 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,047 1,047 0.04 0.16 0.07 1,096

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.18 1.05 1.27 15.7 0.00 0.00 3.38 3.38 0.00 0.79 0.79 — 3,449 3,449 0.16 0.13 6.02 3,497

Vendor 0.11 0.05 2.19 0.84 0.01 0.02 0.47 0.50 0.02 0.13 0.15 — 1,769 1,769 0.05 0.26 2.09 1,849

Hauling 0.03 0.01 0.65 0.19 < 0.005 0.01 0.13 0.14 0.01 0.04 0.05 — 508 508 0.02 0.08 0.53 532

Annual — — — — — — — — — — — — — — — — — —

Worker 0.22 0.19 0.23 2.86 0.00 0.00 0.62 0.62 0.00 0.14 0.14 — 571 571 0.03 0.02 1.00 579

Vendor 0.02 0.01 0.40 0.15 < 0.005 < 0.005 0.09 0.09 < 0.005 0.02 0.03 — 293 293 0.01 0.04 0.35 306

Hauling 0.01 < 0.005 0.12 0.03 < 0.005 < 0.005 0.02 0.03 < 0.005 0.01 0.01 — 84.1 84.1 < 0.005 0.01 0.09 88.1

3.5. Building Construction (2026) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.60 1.34 12.6 18.0 0.03 0.47 — 0.47 0.43 — 0.43 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.60 1.34 12.6 18.0 0.03 0.47 — 0.47 0.43 — 0.43 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.14 0.95 8.98 12.8 0.02 0.34 — 0.34 0.31 — 0.31 — 2,257 2,257 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.21 0.17 1.64 2.34 < 0.005 0.06 — 0.06 0.06 — 0.06 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.44 2.18 2.11 35.9 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,388 7,388 0.31 0.26 26.1 7,498

Vendor 0.22 0.11 4.11 1.62 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,577 3,577 0.10 0.51 9.33 3,741

Hauling 0.06 0.02 1.24 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,025 1,025 0.03 0.16 2.41 1,077

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.34 2.08 2.60 28.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,853 6,853 0.11 0.27 0.68 6,936

Vendor 0.21 0.10 4.34 1.67 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,580 3,580 0.10 0.51 0.24 3,734

Hauling 0.06 0.02 1.31 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,026 1,026 0.03 0.16 0.06 1,075

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.68 1.49 1.69 21.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,976 4,976 0.08 0.19 8.05 5,043

Vendor 0.15 0.08 3.08 1.17 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,556 2,556 0.07 0.36 2.86 2,669

Hauling 0.04 0.01 0.93 0.28 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 732 732 0.02 0.12 0.74 769

Annual — — — — — — — — — — — — — — — — — —

Worker 0.31 0.27 0.31 3.91 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 824 824 0.01 0.03 1.33 835
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Vendor 0.03 0.01 0.56 0.21 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 423 423 0.01 0.06 0.47 442

Hauling 0.01 < 0.005 0.17 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 121 121 < 0.005 0.02 0.12 127

3.6. Building Construction (2026) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.60 1.34 12.6 18.0 0.03 0.47 — 0.47 0.43 — 0.43 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.60 1.34 12.6 18.0 0.03 0.47 — 0.47 0.43 — 0.43 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.14 0.95 8.98 12.8 0.02 0.34 — 0.34 0.31 — 0.31 — 2,257 2,257 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.21 0.17 1.64 2.34 < 0.005 0.06 — 0.06 0.06 — 0.06 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.44 2.18 2.11 35.9 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,388 7,388 0.31 0.26 26.1 7,498

Vendor 0.22 0.11 4.11 1.62 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,577 3,577 0.10 0.51 9.33 3,741

Hauling 0.06 0.02 1.24 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,025 1,025 0.03 0.16 2.41 1,077

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.34 2.08 2.60 28.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,853 6,853 0.11 0.27 0.68 6,936

Vendor 0.21 0.10 4.34 1.67 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,580 3,580 0.10 0.51 0.24 3,734

Hauling 0.06 0.02 1.31 0.39 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,026 1,026 0.03 0.16 0.06 1,075

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.68 1.49 1.69 21.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,976 4,976 0.08 0.19 8.05 5,043

Vendor 0.15 0.08 3.08 1.17 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,556 2,556 0.07 0.36 2.86 2,669

Hauling 0.04 0.01 0.93 0.28 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 732 732 0.02 0.12 0.74 769

Annual — — — — — — — — — — — — — — — — — —

Worker 0.31 0.27 0.31 3.91 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 824 824 0.01 0.03 1.33 835

Vendor 0.03 0.01 0.56 0.21 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 423 423 0.01 0.06 0.47 442

Hauling 0.01 < 0.005 0.17 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 121 121 < 0.005 0.02 0.12 127

3.7. Building Construction (2027) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.53 1.28 12.0 18.0 0.03 0.41 — 0.41 0.38 — 0.38 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.53 1.28 12.0 18.0 0.03 0.41 — 0.41 0.38 — 0.38 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.10 0.92 8.57 12.8 0.02 0.30 — 0.30 0.27 — 0.27 — 2,257 2,257 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.20 0.17 1.56 2.34 < 0.005 0.05 — 0.05 0.05 — 0.05 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.34 2.09 1.87 33.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,251 7,251 0.08 0.26 23.6 7,353

Vendor 0.22 0.11 3.94 1.56 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,503 3,503 0.10 0.51 8.49 3,666

Hauling 0.06 0.02 1.20 0.38 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,002 1,002 0.03 0.16 2.23 1,052

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.27 1.99 2.37 26.9 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,726 6,726 0.11 0.27 0.61 6,809
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Vendor 0.19 0.10 4.15 1.58 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,506 3,506 0.10 0.51 0.22 3,660

Hauling 0.06 0.02 1.26 0.38 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,003 1,003 0.03 0.16 0.06 1,050

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.62 1.42 1.52 19.9 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,884 4,884 0.07 0.18 7.29 4,947

Vendor 0.15 0.07 2.94 1.13 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,503 2,503 0.07 0.36 2.62 2,616

Hauling 0.04 0.01 0.90 0.27 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 716 716 0.02 0.11 0.69 751

Annual — — — — — — — — — — — — — — — — — —

Worker 0.29 0.26 0.28 3.64 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 809 809 0.01 0.03 1.21 819

Vendor 0.03 0.01 0.54 0.21 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 414 414 0.01 0.06 0.43 433

Hauling 0.01 < 0.005 0.16 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 119 119 < 0.005 0.02 0.11 124

3.8. Building Construction (2027) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.53 1.28 12.0 18.0 0.03 0.41 — 0.41 0.38 — 0.38 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.53 1.28 12.0 18.0 0.03 0.41 — 0.41 0.38 — 0.38 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.10 0.92 8.57 12.8 0.02 0.30 — 0.30 0.27 — 0.27 — 2,257 2,257 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.20 0.17 1.56 2.34 < 0.005 0.05 — 0.05 0.05 — 0.05 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.34 2.09 1.87 33.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,251 7,251 0.08 0.26 23.6 7,353

Vendor 0.22 0.11 3.94 1.56 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,503 3,503 0.10 0.51 8.49 3,666

Hauling 0.06 0.02 1.20 0.38 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,002 1,002 0.03 0.16 2.23 1,052

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.27 1.99 2.37 26.9 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,726 6,726 0.11 0.27 0.61 6,809

Vendor 0.19 0.10 4.15 1.58 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,506 3,506 0.10 0.51 0.22 3,660

Hauling 0.06 0.02 1.26 0.38 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 1,003 1,003 0.03 0.16 0.06 1,050

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.62 1.42 1.52 19.9 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,884 4,884 0.07 0.18 7.29 4,947

Vendor 0.15 0.07 2.94 1.13 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,503 2,503 0.07 0.36 2.62 2,616

Hauling 0.04 0.01 0.90 0.27 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 716 716 0.02 0.11 0.69 751

Annual — — — — — — — — — — — — — — — — — —

Worker 0.29 0.26 0.28 3.64 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 809 809 0.01 0.03 1.21 819



Makalapua Project Detailed Report, 10/26/2023

34 / 108

Vendor 0.03 0.01 0.54 0.21 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 414 414 0.01 0.06 0.43 433

Hauling 0.01 < 0.005 0.16 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 119 119 < 0.005 0.02 0.11 124

3.9. Building Construction (2028) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.48 1.24 11.4 18.0 0.03 0.37 — 0.37 0.34 — 0.34 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.48 1.24 11.4 18.0 0.03 0.37 — 0.37 0.34 — 0.34 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.06 0.89 8.20 12.9 0.02 0.26 — 0.26 0.24 — 0.24 — 2,263 2,263 0.09 0.02 — 2,271

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.19 0.16 1.50 2.35 < 0.005 0.05 — 0.05 0.04 — 0.04 — 375 375 0.02 < 0.005 — 376

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.27 2.02 1.86 31.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,118 7,118 0.08 0.26 21.3 7,218

Vendor 0.19 0.11 3.77 1.50 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,417 3,417 0.08 0.48 7.68 3,571

Hauling 0.06 0.02 1.16 0.37 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 977 977 0.03 0.16 2.06 1,027

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.98 1.93 2.12 25.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,604 6,604 0.09 0.26 0.55 6,683

Vendor 0.18 0.10 3.98 1.52 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,420 3,420 0.08 0.48 0.20 3,566

Hauling 0.06 0.02 1.23 0.37 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 978 978 0.03 0.16 0.05 1,025

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.40 1.37 1.50 18.7 0.00 0.00 4.99 4.99 0.00 1.17 1.17 — 4,808 4,808 0.07 0.18 6.59 4,871

Vendor 0.13 0.07 2.81 1.07 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,448 2,448 0.06 0.35 2.37 2,555

Hauling 0.04 0.01 0.87 0.26 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 700 700 0.02 0.11 0.64 735

Annual — — — — — — — — — — — — — — — — — —

Worker 0.26 0.25 0.27 3.41 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 796 796 0.01 0.03 1.09 806

Vendor 0.02 0.01 0.51 0.20 < 0.005 0.01 0.13 0.13 0.01 0.04 0.04 — 405 405 0.01 0.06 0.39 423

Hauling 0.01 < 0.005 0.16 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 116 116 < 0.005 0.02 0.11 122

3.10. Building Construction (2028) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.48 1.24 11.4 18.0 0.03 0.37 — 0.37 0.34 — 0.34 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.48 1.24 11.4 18.0 0.03 0.37 — 0.37 0.34 — 0.34 — 3,159 3,159 0.13 0.03 — 3,170

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.06 0.89 8.20 12.9 0.02 0.26 — 0.26 0.24 — 0.24 — 2,263 2,263 0.09 0.02 — 2,271

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.19 0.16 1.50 2.35 < 0.005 0.05 — 0.05 0.04 — 0.04 — 375 375 0.02 < 0.005 — 376

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 2.27 2.02 1.86 31.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 7,118 7,118 0.08 0.26 21.3 7,218

Vendor 0.19 0.11 3.77 1.50 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,417 3,417 0.08 0.48 7.68 3,571

Hauling 0.06 0.02 1.16 0.37 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 977 977 0.03 0.16 2.06 1,027

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.98 1.93 2.12 25.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,604 6,604 0.09 0.26 0.55 6,683
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Vendor 0.18 0.10 3.98 1.52 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,420 3,420 0.08 0.48 0.20 3,566

Hauling 0.06 0.02 1.23 0.37 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 978 978 0.03 0.16 0.05 1,025

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.40 1.37 1.50 18.7 0.00 0.00 4.99 4.99 0.00 1.17 1.17 — 4,808 4,808 0.07 0.18 6.59 4,871

Vendor 0.13 0.07 2.81 1.07 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,448 2,448 0.06 0.35 2.37 2,555

Hauling 0.04 0.01 0.87 0.26 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 700 700 0.02 0.11 0.64 735

Annual — — — — — — — — — — — — — — — — — —

Worker 0.26 0.25 0.27 3.41 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 796 796 0.01 0.03 1.09 806

Vendor 0.02 0.01 0.51 0.20 < 0.005 0.01 0.13 0.13 0.01 0.04 0.04 — 405 405 0.01 0.06 0.39 423

Hauling 0.01 < 0.005 0.16 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 116 116 < 0.005 0.02 0.11 122

3.11. Building Construction (2029) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.45 1.21 11.0 17.9 0.03 0.34 — 0.34 0.31 — 0.31 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.45 1.21 11.0 17.9 0.03 0.34 — 0.34 0.31 — 0.31 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.03 0.86 7.88 12.8 0.02 0.24 — 0.24 0.22 — 0.22 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.19 0.16 1.44 2.34 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.96 1.93 1.63 29.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,994 6,994 0.07 0.26 19.1 7,091

Vendor 0.19 0.08 3.59 1.42 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,324 3,324 0.08 0.48 6.87 3,476

Hauling 0.05 0.02 1.13 0.36 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 952 952 0.03 0.15 1.89 999

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.89 1.63 1.88 23.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,489 6,489 0.09 0.26 0.50 6,568

Vendor 0.18 0.08 3.81 1.46 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,326 3,326 0.08 0.48 0.18 3,472

Hauling 0.05 0.02 1.19 0.36 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 953 953 0.03 0.15 0.05 998

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.35 1.32 1.34 17.5 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,711 4,711 0.06 0.18 5.90 4,773

Vendor 0.13 0.06 2.68 1.03 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,375 2,375 0.05 0.34 2.11 2,481

Hauling 0.04 0.01 0.84 0.26 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 680 680 0.02 0.11 0.58 713

Annual — — — — — — — — — — — — — — — — — —

Worker 0.25 0.24 0.24 3.20 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 780 780 0.01 0.03 0.98 790
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Vendor 0.02 0.01 0.49 0.19 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 393 393 0.01 0.06 0.35 411

Hauling 0.01 < 0.005 0.15 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 113 113 < 0.005 0.02 0.10 118

3.12. Building Construction (2029) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.45 1.21 11.0 17.9 0.03 0.34 — 0.34 0.31 — 0.31 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.45 1.21 11.0 17.9 0.03 0.34 — 0.34 0.31 — 0.31 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.03 0.86 7.88 12.8 0.02 0.24 — 0.24 0.22 — 0.22 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.19 0.16 1.44 2.34 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.96 1.93 1.63 29.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,994 6,994 0.07 0.26 19.1 7,091

Vendor 0.19 0.08 3.59 1.42 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,324 3,324 0.08 0.48 6.87 3,476

Hauling 0.05 0.02 1.13 0.36 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 952 952 0.03 0.15 1.89 999

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.89 1.63 1.88 23.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,489 6,489 0.09 0.26 0.50 6,568

Vendor 0.18 0.08 3.81 1.46 0.03 0.05 0.98 1.03 0.05 0.27 0.32 — 3,326 3,326 0.08 0.48 0.18 3,472

Hauling 0.05 0.02 1.19 0.36 0.01 0.02 0.28 0.30 0.02 0.08 0.10 — 953 953 0.03 0.15 0.05 998

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.35 1.32 1.34 17.5 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,711 4,711 0.06 0.18 5.90 4,773

Vendor 0.13 0.06 2.68 1.03 0.02 0.04 0.69 0.73 0.04 0.19 0.23 — 2,375 2,375 0.05 0.34 2.11 2,481

Hauling 0.04 0.01 0.84 0.26 < 0.005 0.01 0.20 0.21 0.01 0.05 0.07 — 680 680 0.02 0.11 0.58 713

Annual — — — — — — — — — — — — — — — — — —

Worker 0.25 0.24 0.24 3.20 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 780 780 0.01 0.03 0.98 790

Vendor 0.02 0.01 0.49 0.19 < 0.005 0.01 0.13 0.13 0.01 0.03 0.04 — 393 393 0.01 0.06 0.35 411

Hauling 0.01 < 0.005 0.15 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 113 113 < 0.005 0.02 0.10 118

3.13. Building Construction (2030) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.41 1.18 10.8 17.9 0.03 0.32 — 0.32 0.29 — 0.29 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.41 1.18 10.8 17.9 0.03 0.32 — 0.32 0.29 — 0.29 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.01 0.84 7.72 12.8 0.02 0.23 — 0.23 0.21 — 0.21 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.41 2.34 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.88 1.63 1.38 27.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,877 6,877 0.07 0.26 17.0 6,972

Vendor 0.19 0.08 3.45 1.39 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,224 3,224 0.08 0.46 6.06 3,368

Hauling 0.05 0.02 1.09 0.35 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 927 927 0.03 0.15 1.72 974

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.82 1.56 1.65 22.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,380 6,380 0.08 0.26 0.44 6,459
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Vendor 0.18 0.08 3.64 1.43 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,226 3,226 0.08 0.46 0.16 3,365

Hauling 0.05 0.02 1.15 0.36 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 928 928 0.03 0.15 0.04 973

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.29 1.11 1.17 16.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,633 4,633 0.06 0.18 5.25 4,694

Vendor 0.13 0.06 2.57 1.00 0.02 0.04 0.69 0.73 0.02 0.19 0.21 — 2,304 2,304 0.05 0.33 1.87 2,404

Hauling 0.04 0.01 0.82 0.25 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 662 662 0.02 0.11 0.53 695

Annual — — — — — — — — — — — — — — — — — —

Worker 0.24 0.20 0.21 2.99 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 767 767 0.01 0.03 0.87 777

Vendor 0.02 0.01 0.47 0.18 < 0.005 0.01 0.13 0.13 < 0.005 0.03 0.04 — 381 381 0.01 0.05 0.31 398

Hauling 0.01 < 0.005 0.15 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 110 110 < 0.005 0.02 0.09 115

3.14. Building Construction (2030) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.41 1.18 10.8 17.9 0.03 0.32 — 0.32 0.29 — 0.29 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.41 1.18 10.8 17.9 0.03 0.32 — 0.32 0.29 — 0.29 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.01 0.84 7.72 12.8 0.02 0.23 — 0.23 0.21 — 0.21 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.41 2.34 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.88 1.63 1.38 27.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,877 6,877 0.07 0.26 17.0 6,972

Vendor 0.19 0.08 3.45 1.39 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,224 3,224 0.08 0.46 6.06 3,368

Hauling 0.05 0.02 1.09 0.35 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 927 927 0.03 0.15 1.72 974

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.82 1.56 1.65 22.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,380 6,380 0.08 0.26 0.44 6,459

Vendor 0.18 0.08 3.64 1.43 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,226 3,226 0.08 0.46 0.16 3,365

Hauling 0.05 0.02 1.15 0.36 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 928 928 0.03 0.15 0.04 973

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.29 1.11 1.17 16.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,633 4,633 0.06 0.18 5.25 4,694

Vendor 0.13 0.06 2.57 1.00 0.02 0.04 0.69 0.73 0.02 0.19 0.21 — 2,304 2,304 0.05 0.33 1.87 2,404

Hauling 0.04 0.01 0.82 0.25 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 662 662 0.02 0.11 0.53 695

Annual — — — — — — — — — — — — — — — — — —

Worker 0.24 0.20 0.21 2.99 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 767 767 0.01 0.03 0.87 777
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Vendor 0.02 0.01 0.47 0.18 < 0.005 0.01 0.13 0.13 < 0.005 0.03 0.04 — 381 381 0.01 0.05 0.31 398

Hauling 0.01 < 0.005 0.15 0.05 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 110 110 < 0.005 0.02 0.09 115

3.15. Building Construction (2031) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.38 1.15 10.5 17.9 0.03 0.30 — 0.30 0.27 — 0.27 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.38 1.15 10.5 17.9 0.03 0.30 — 0.30 0.27 — 0.27 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.98 0.82 7.48 12.8 0.02 0.21 — 0.21 0.19 — 0.19 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.37 2.33 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.80 1.56 1.37 25.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,768 6,768 0.07 0.04 15.1 6,796

Vendor 0.16 0.08 3.30 1.33 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,119 3,119 0.08 0.45 5.29 3,261

Hauling 0.05 0.02 1.06 0.34 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 903 903 0.03 0.14 1.56 947

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.74 1.49 1.64 20.7 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,280 6,280 0.08 0.26 0.39 6,359

Vendor 0.16 0.08 3.49 1.37 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,121 3,121 0.08 0.46 0.14 3,259

Hauling 0.05 0.02 1.12 0.35 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 903 903 0.03 0.14 0.04 946

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.24 1.06 1.15 15.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,560 4,560 0.05 0.18 4.67 4,620

Vendor 0.11 0.06 2.47 0.96 0.02 0.04 0.69 0.73 0.02 0.19 0.21 — 2,228 2,228 0.05 0.33 1.63 2,329

Hauling 0.04 0.01 0.80 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 645 645 0.02 0.10 0.48 676

Annual — — — — — — — — — — — — — — — — — —

Worker 0.23 0.19 0.21 2.81 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 755 755 0.01 0.03 0.77 765

Vendor 0.02 0.01 0.45 0.18 < 0.005 0.01 0.13 0.13 < 0.005 0.03 0.04 — 369 369 0.01 0.05 0.27 386

Hauling 0.01 < 0.005 0.15 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 107 107 < 0.005 0.02 0.08 112

3.16. Building Construction (2031) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.38 1.15 10.5 17.9 0.03 0.30 — 0.30 0.27 — 0.27 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.38 1.15 10.5 17.9 0.03 0.30 — 0.30 0.27 — 0.27 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.98 0.82 7.48 12.8 0.02 0.21 — 0.21 0.19 — 0.19 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.37 2.33 < 0.005 0.04 — 0.04 0.04 — 0.04 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.80 1.56 1.37 25.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,768 6,768 0.07 0.04 15.1 6,796

Vendor 0.16 0.08 3.30 1.33 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,119 3,119 0.08 0.45 5.29 3,261

Hauling 0.05 0.02 1.06 0.34 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 903 903 0.03 0.14 1.56 947

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.74 1.49 1.64 20.7 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,280 6,280 0.08 0.26 0.39 6,359
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Vendor 0.16 0.08 3.49 1.37 0.03 0.05 0.98 1.03 0.03 0.27 0.30 — 3,121 3,121 0.08 0.46 0.14 3,259

Hauling 0.05 0.02 1.12 0.35 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 903 903 0.03 0.14 0.04 946

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.24 1.06 1.15 15.4 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,560 4,560 0.05 0.18 4.67 4,620

Vendor 0.11 0.06 2.47 0.96 0.02 0.04 0.69 0.73 0.02 0.19 0.21 — 2,228 2,228 0.05 0.33 1.63 2,329

Hauling 0.04 0.01 0.80 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 645 645 0.02 0.10 0.48 676

Annual — — — — — — — — — — — — — — — — — —

Worker 0.23 0.19 0.21 2.81 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 755 755 0.01 0.03 0.77 765

Vendor 0.02 0.01 0.45 0.18 < 0.005 0.01 0.13 0.13 < 0.005 0.03 0.04 — 369 369 0.01 0.05 0.27 386

Hauling 0.01 < 0.005 0.15 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 107 107 < 0.005 0.02 0.08 112

3.17. Building Construction (2032) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.34 1.13 10.2 17.8 0.03 0.27 — 0.27 0.25 — 0.25 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.34 1.13 10.2 17.8 0.03 0.27 — 0.27 0.25 — 0.25 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.96 0.81 7.30 12.8 0.02 0.20 — 0.20 0.18 — 0.18 — 2,262 2,262 0.09 0.02 — 2,270

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.33 2.33 < 0.005 0.04 — 0.04 0.03 — 0.03 — 375 375 0.02 < 0.005 — 376

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.72 1.48 1.14 24.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,670 6,670 0.06 0.04 13.3 6,696

Vendor 0.16 0.08 3.18 1.30 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 3,015 3,015 0.08 0.43 4.56 3,149

Hauling 0.04 0.02 1.04 0.33 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 879 879 0.03 0.14 1.40 924

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.67 1.42 1.39 19.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,190 6,190 0.07 0.26 0.35 6,268

Vendor 0.16 0.08 3.37 1.31 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 3,018 3,018 0.08 0.43 0.12 3,148

Hauling 0.04 0.02 1.09 0.34 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 880 880 0.03 0.14 0.04 923

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.20 1.02 0.99 14.5 0.00 0.00 4.99 4.99 0.00 1.17 1.17 — 4,507 4,507 0.05 0.03 4.12 4,520

Vendor 0.11 0.06 2.37 0.95 0.02 0.02 0.69 0.71 0.02 0.19 0.21 — 2,160 2,160 0.05 0.31 1.41 2,255

Hauling 0.03 0.01 0.77 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 630 630 0.02 0.10 0.43 661

Annual — — — — — — — — — — — — — — — — — —

Worker 0.22 0.19 0.18 2.65 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 746 746 0.01 < 0.005 0.68 748
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Vendor 0.02 0.01 0.43 0.17 < 0.005 < 0.005 0.13 0.13 < 0.005 0.04 0.04 — 358 358 0.01 0.05 0.23 373

Hauling 0.01 < 0.005 0.14 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 104 104 < 0.005 0.02 0.07 109

3.18. Building Construction (2032) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.34 1.13 10.2 17.8 0.03 0.27 — 0.27 0.25 — 0.25 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.34 1.13 10.2 17.8 0.03 0.27 — 0.27 0.25 — 0.25 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.96 0.81 7.30 12.8 0.02 0.20 — 0.20 0.18 — 0.18 — 2,262 2,262 0.09 0.02 — 2,270

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.18 0.15 1.33 2.33 < 0.005 0.04 — 0.04 0.03 — 0.03 — 375 375 0.02 < 0.005 — 376

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.72 1.48 1.14 24.3 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,670 6,670 0.06 0.04 13.3 6,696

Vendor 0.16 0.08 3.18 1.30 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 3,015 3,015 0.08 0.43 4.56 3,149

Hauling 0.04 0.02 1.04 0.33 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 879 879 0.03 0.14 1.40 924

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.67 1.42 1.39 19.5 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,190 6,190 0.07 0.26 0.35 6,268

Vendor 0.16 0.08 3.37 1.31 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 3,018 3,018 0.08 0.43 0.12 3,148

Hauling 0.04 0.02 1.09 0.34 0.01 0.02 0.28 0.30 0.01 0.08 0.09 — 880 880 0.03 0.14 0.04 923

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 1.20 1.02 0.99 14.5 0.00 0.00 4.99 4.99 0.00 1.17 1.17 — 4,507 4,507 0.05 0.03 4.12 4,520

Vendor 0.11 0.06 2.37 0.95 0.02 0.02 0.69 0.71 0.02 0.19 0.21 — 2,160 2,160 0.05 0.31 1.41 2,255

Hauling 0.03 0.01 0.77 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 630 630 0.02 0.10 0.43 661

Annual — — — — — — — — — — — — — — — — — —

Worker 0.22 0.19 0.18 2.65 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 746 746 0.01 < 0.005 0.68 748

Vendor 0.02 0.01 0.43 0.17 < 0.005 < 0.005 0.13 0.13 < 0.005 0.04 0.04 — 358 358 0.01 0.05 0.23 373

Hauling 0.01 < 0.005 0.14 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 104 104 < 0.005 0.02 0.07 109

3.19. Building Construction (2033) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.32 1.10 9.95 17.8 0.03 0.25 — 0.25 0.23 — 0.23 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.32 1.10 9.95 17.8 0.03 0.25 — 0.25 0.23 — 0.23 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.94 0.79 7.10 12.7 0.02 0.18 — 0.18 0.16 — 0.16 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.17 0.14 1.30 2.32 < 0.005 0.03 — 0.03 0.03 — 0.03 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.44 1.42 1.13 23.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,583 6,583 0.06 0.04 11.7 6,606

Vendor 0.16 0.08 3.07 1.25 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,915 2,915 0.08 0.43 3.90 3,049

Hauling 0.04 0.02 1.01 0.33 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 858 858 0.03 0.14 1.23 901

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.41 1.37 1.38 18.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,108 6,108 0.07 0.04 0.30 6,121
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Vendor 0.16 0.08 3.23 1.29 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,918 2,918 0.08 0.43 0.10 3,048

Hauling 0.04 0.02 1.07 0.33 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 859 859 0.03 0.14 0.03 900

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.99 0.97 0.82 13.7 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,435 4,435 0.05 0.03 3.61 4,448

Vendor 0.11 0.06 2.28 0.90 0.02 0.02 0.69 0.71 0.02 0.19 0.21 — 2,083 2,083 0.05 0.31 1.20 2,177

Hauling 0.03 0.01 0.75 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 613 613 0.02 0.10 0.38 643

Annual — — — — — — — — — — — — — — — — — —

Worker 0.18 0.18 0.15 2.50 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 734 734 0.01 < 0.005 0.60 736

Vendor 0.02 0.01 0.42 0.16 < 0.005 < 0.005 0.13 0.13 < 0.005 0.03 0.04 — 345 345 0.01 0.05 0.20 360

Hauling 0.01 < 0.005 0.14 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 102 102 < 0.005 0.02 0.06 106

3.20. Building Construction (2033) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.32 1.10 9.95 17.8 0.03 0.25 — 0.25 0.23 — 0.23 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.32 1.10 9.95 17.8 0.03 0.25 — 0.25 0.23 — 0.23 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.94 0.79 7.10 12.7 0.02 0.18 — 0.18 0.16 — 0.16 — 2,256 2,256 0.09 0.02 — 2,264

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.17 0.14 1.30 2.32 < 0.005 0.03 — 0.03 0.03 — 0.03 — 374 374 0.02 < 0.005 — 375

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.44 1.42 1.13 23.0 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,583 6,583 0.06 0.04 11.7 6,606

Vendor 0.16 0.08 3.07 1.25 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,915 2,915 0.08 0.43 3.90 3,049

Hauling 0.04 0.02 1.01 0.33 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 858 858 0.03 0.14 1.23 901

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.41 1.37 1.38 18.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,108 6,108 0.07 0.04 0.30 6,121

Vendor 0.16 0.08 3.23 1.29 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,918 2,918 0.08 0.43 0.10 3,048

Hauling 0.04 0.02 1.07 0.33 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 859 859 0.03 0.14 0.03 900

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.99 0.97 0.82 13.7 0.00 0.00 4.97 4.97 0.00 1.16 1.16 — 4,435 4,435 0.05 0.03 3.61 4,448

Vendor 0.11 0.06 2.28 0.90 0.02 0.02 0.69 0.71 0.02 0.19 0.21 — 2,083 2,083 0.05 0.31 1.20 2,177

Hauling 0.03 0.01 0.75 0.24 < 0.005 0.01 0.20 0.21 0.01 0.05 0.06 — 613 613 0.02 0.10 0.38 643

Annual — — — — — — — — — — — — — — — — — —

Worker 0.18 0.18 0.15 2.50 0.00 0.00 0.91 0.91 0.00 0.21 0.21 — 734 734 0.01 < 0.005 0.60 736
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Vendor 0.02 0.01 0.42 0.16 < 0.005 < 0.005 0.13 0.13 < 0.005 0.03 0.04 — 345 345 0.01 0.05 0.20 360

Hauling 0.01 < 0.005 0.14 0.04 < 0.005 < 0.005 0.04 0.04 < 0.005 0.01 0.01 — 102 102 < 0.005 0.02 0.06 106

3.21. Building Construction (2034) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.30 1.09 9.77 17.8 0.03 0.23 — 0.23 0.22 — 0.22 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.30 1.09 9.77 17.8 0.03 0.23 — 0.23 0.22 — 0.22 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.48 0.40 3.60 6.55 0.01 0.09 — 0.09 0.08 — 0.08 — 1,162 1,162 0.05 0.01 — 1,166

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.09 0.07 0.66 1.19 < 0.005 0.02 — 0.02 0.01 — 0.01 — 192 192 0.01 < 0.005 — 193

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.37 1.35 0.90 21.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,501 6,501 0.06 0.04 10.2 6,524

Vendor 0.16 0.08 2.97 1.22 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,820 2,820 0.07 0.40 3.31 2,945

Hauling 0.04 0.02 0.99 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 839 839 0.03 0.14 1.08 882

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.34 1.30 1.15 17.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,033 6,033 0.07 0.04 0.26 6,045

Vendor 0.16 0.07 3.14 1.26 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,823 2,823 0.07 0.40 0.09 2,945

Hauling 0.04 0.02 1.04 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 840 840 0.02 0.14 0.03 881

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.49 0.48 0.42 6.67 0.00 0.00 2.56 2.56 0.00 0.60 0.60 — 2,256 2,256 0.02 0.01 1.62 2,262

Vendor 0.06 0.03 1.14 0.45 0.01 0.01 0.36 0.37 0.01 0.10 0.11 — 1,038 1,038 0.03 0.15 0.53 1,083

Hauling 0.02 0.01 0.38 0.12 < 0.005 < 0.005 0.10 0.11 < 0.005 0.03 0.03 — 309 309 0.01 0.05 0.17 324

Annual — — — — — — — — — — — — — — — — — —

Worker 0.09 0.09 0.08 1.22 0.00 0.00 0.47 0.47 0.00 0.11 0.11 — 374 374 < 0.005 < 0.005 0.27 375

Vendor 0.01 0.01 0.21 0.08 < 0.005 < 0.005 0.07 0.07 < 0.005 0.02 0.02 — 172 172 < 0.005 0.02 0.09 179

Hauling < 0.005 < 0.005 0.07 0.02 < 0.005 < 0.005 0.02 0.02 < 0.005 0.01 0.01 — 51.1 51.1 < 0.005 0.01 0.03 53.7

3.22. Building Construction (2034) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

1.30 1.09 9.77 17.8 0.03 0.23 — 0.23 0.22 — 0.22 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

1.30 1.09 9.77 17.8 0.03 0.23 — 0.23 0.22 — 0.22 — 3,158 3,158 0.13 0.03 — 3,169

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.48 0.40 3.60 6.55 0.01 0.09 — 0.09 0.08 — 0.08 — 1,162 1,162 0.05 0.01 — 1,166

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.09 0.07 0.66 1.19 < 0.005 0.02 — 0.02 0.01 — 0.01 — 192 192 0.01 < 0.005 — 193

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.37 1.35 0.90 21.8 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,501 6,501 0.06 0.04 10.2 6,524

Vendor 0.16 0.08 2.97 1.22 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,820 2,820 0.07 0.40 3.31 2,945

Hauling 0.04 0.02 0.99 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 839 839 0.03 0.14 1.08 882

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 1.34 1.30 1.15 17.4 0.00 0.00 7.04 7.04 0.00 1.65 1.65 — 6,033 6,033 0.07 0.04 0.26 6,045
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Vendor 0.16 0.07 3.14 1.26 0.03 0.03 0.98 1.00 0.03 0.27 0.30 — 2,823 2,823 0.07 0.40 0.09 2,945

Hauling 0.04 0.02 1.04 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 840 840 0.02 0.14 0.03 881

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.49 0.48 0.42 6.67 0.00 0.00 2.56 2.56 0.00 0.60 0.60 — 2,256 2,256 0.02 0.01 1.62 2,262

Vendor 0.06 0.03 1.14 0.45 0.01 0.01 0.36 0.37 0.01 0.10 0.11 — 1,038 1,038 0.03 0.15 0.53 1,083

Hauling 0.02 0.01 0.38 0.12 < 0.005 < 0.005 0.10 0.11 < 0.005 0.03 0.03 — 309 309 0.01 0.05 0.17 324

Annual — — — — — — — — — — — — — — — — — —

Worker 0.09 0.09 0.08 1.22 0.00 0.00 0.47 0.47 0.00 0.11 0.11 — 374 374 < 0.005 < 0.005 0.27 375

Vendor 0.01 0.01 0.21 0.08 < 0.005 < 0.005 0.07 0.07 < 0.005 0.02 0.02 — 172 172 < 0.005 0.02 0.09 179

Hauling < 0.005 < 0.005 0.07 0.02 < 0.005 < 0.005 0.02 0.02 < 0.005 0.01 0.01 — 51.1 51.1 < 0.005 0.01 0.03 53.7

3.23. Paving (2034) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.68 0.58 5.86 9.82 0.01 0.18 — 0.18 0.16 — 0.16 — 1,511 1,511 0.06 0.01 — 1,516

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.68 0.58 5.86 9.82 0.01 0.18 — 0.18 0.16 — 0.16 — 1,511 1,511 0.06 0.01 — 1,516

Paving — 0.00 — — — — — — — — — — — — — — — —
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Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.14 0.12 1.20 2.02 < 0.005 0.04 — 0.04 0.03 — 0.03 — 310 310 0.01 < 0.005 — 311

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.03 0.02 0.22 0.37 < 0.005 0.01 — 0.01 0.01 — 0.01 — 51.4 51.4 < 0.005 < 0.005 — 51.6

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.02 0.61 0.00 0.00 0.20 0.20 0.00 0.05 0.05 — 181 181 < 0.005 < 0.005 0.28 182

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.04 0.02 0.99 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 839 839 0.03 0.14 1.08 882

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.03 0.48 0.00 0.00 0.20 0.20 0.00 0.05 0.05 — 168 168 < 0.005 < 0.005 0.01 168

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.04 0.02 1.04 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 840 840 0.02 0.14 0.03 881

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.01 0.01 0.01 0.10 0.00 0.00 0.04 0.04 0.00 0.01 0.01 — 35.1 35.1 < 0.005 < 0.005 0.03 35.2

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00
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Hauling 0.01 < 0.005 0.21 0.07 < 0.005 < 0.005 0.06 0.06 < 0.005 0.02 0.02 — 173 173 0.01 0.03 0.10 181

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.02 0.00 0.00 0.01 0.01 0.00 < 0.005 < 0.005 — 5.81 5.81 < 0.005 < 0.005 < 0.005 5.83

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling < 0.005 < 0.005 0.04 0.01 < 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 < 0.005 — 28.6 28.6 < 0.005 < 0.005 0.02 30.0

3.24. Paving (2034) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.68 0.58 5.86 9.82 0.01 0.18 — 0.18 0.16 — 0.16 — 1,511 1,511 0.06 0.01 — 1,516

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.68 0.58 5.86 9.82 0.01 0.18 — 0.18 0.16 — 0.16 — 1,511 1,511 0.06 0.01 — 1,516

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.14 0.12 1.20 2.02 < 0.005 0.04 — 0.04 0.03 — 0.03 — 310 310 0.01 < 0.005 — 311

Paving — 0.00 — — — — — — — — — — — — — — — —
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Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.03 0.02 0.22 0.37 < 0.005 0.01 — 0.01 0.01 — 0.01 — 51.4 51.4 < 0.005 < 0.005 — 51.6

Paving — 0.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.02 0.61 0.00 0.00 0.20 0.20 0.00 0.05 0.05 — 181 181 < 0.005 < 0.005 0.28 182

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.04 0.02 0.99 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 839 839 0.03 0.14 1.08 882

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.03 0.48 0.00 0.00 0.20 0.20 0.00 0.05 0.05 — 168 168 < 0.005 < 0.005 0.01 168

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.04 0.02 1.04 0.32 0.01 0.01 0.28 0.29 0.01 0.08 0.09 — 840 840 0.02 0.14 0.03 881

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.01 0.01 0.01 0.10 0.00 0.00 0.04 0.04 0.00 0.01 0.01 — 35.1 35.1 < 0.005 < 0.005 0.03 35.2

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.01 < 0.005 0.21 0.07 < 0.005 < 0.005 0.06 0.06 < 0.005 0.02 0.02 — 173 173 0.01 0.03 0.10 181

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.02 0.00 0.00 0.01 0.01 0.00 < 0.005 < 0.005 — 5.81 5.81 < 0.005 < 0.005 < 0.005 5.83

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling < 0.005 < 0.005 0.04 0.01 < 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 < 0.005 — 28.6 28.6 < 0.005 < 0.005 0.02 30.0
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3.25. Architectural Coating (2034) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.11 0.09 0.76 1.10 < 0.005 0.01 — 0.01 0.01 — 0.01 — 134 134 0.01 < 0.005 — 134

Architect
ural
Coatings

— 360 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.02 0.01 0.10 0.15 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 18.3 18.3 < 0.005 < 0.005 — 18.4

Architect
ural
Coatings

— 49.3 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

< 0.005 < 0.005 0.02 0.03 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 3.03 3.03 < 0.005 < 0.005 — 3.04

Architect
ural
Coatings

— 9.00 — — — — — — — — — — — — — — — —
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0.000.000.000.000.000.00—0.000.000.000.000.000.000.000.000.000.000.00Onsite
truck

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.27 0.26 0.23 3.47 0.00 0.00 1.41 1.41 0.00 0.33 0.33 — 1,207 1,207 0.01 0.01 0.05 1,209

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.03 0.50 0.00 0.00 0.19 0.19 0.00 0.04 0.04 — 168 168 < 0.005 < 0.005 0.12 168

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Worker 0.01 0.01 0.01 0.09 0.00 0.00 0.03 0.03 0.00 0.01 0.01 — 27.8 27.8 < 0.005 < 0.005 0.02 27.9

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

3.26. Architectural Coating (2034) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —
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——————————————————Daily,
Winter
(Max)

Off-Road
Equipment

0.11 0.09 0.76 1.10 < 0.005 0.01 — 0.01 0.01 — 0.01 — 134 134 0.01 < 0.005 — 134

Architect
ural
Coatings

— 360 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.02 0.01 0.10 0.15 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 18.3 18.3 < 0.005 < 0.005 — 18.4

Architect
ural
Coatings

— 49.3 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

< 0.005 < 0.005 0.02 0.03 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 3.03 3.03 < 0.005 < 0.005 — 3.04

Architect
ural
Coatings

— 9.00 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.27 0.26 0.23 3.47 0.00 0.00 1.41 1.41 0.00 0.33 0.33 — 1,207 1,207 0.01 0.01 0.05 1,209
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.04 0.04 0.03 0.50 0.00 0.00 0.19 0.19 0.00 0.04 0.04 — 168 168 < 0.005 < 0.005 0.12 168

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Worker 0.01 0.01 0.01 0.09 0.00 0.00 0.03 0.03 0.00 0.01 0.01 — 27.8 27.8 < 0.005 < 0.005 0.02 27.9

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

3.27. Architectural Coating (2035) - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.11 0.09 0.76 1.10 < 0.005 0.01 — 0.01 0.01 — 0.01 — 134 134 0.01 < 0.005 — 134

Architect
ural
Coatings

— 360 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —
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Off-Road
Equipment

0.01 0.01 0.05 0.07 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 8.62 8.62 < 0.005 < 0.005 — 8.65

Architect
ural
Coatings

— 23.2 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

< 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 1.43 1.43 < 0.005 < 0.005 — 1.43

Architect
ural
Coatings

— 4.24 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.26 0.26 0.23 3.30 0.00 0.00 1.41 1.41 0.00 0.33 0.33 — 1,193 1,193 0.01 0.01 0.05 1,195

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.02 0.02 0.01 0.22 0.00 0.00 0.09 0.09 0.00 0.02 0.02 — 78.3 78.3 < 0.005 < 0.005 0.05 78.5

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.04 0.00 0.00 0.02 0.02 0.00 < 0.005 < 0.005 — 13.0 13.0 < 0.005 < 0.005 0.01 13.0
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

3.28. Architectural Coating (2035) - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Location TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Onsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.11 0.09 0.76 1.10 < 0.005 0.01 — 0.01 0.01 — 0.01 — 134 134 0.01 < 0.005 — 134

Architect
ural
Coatings

— 360 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Off-Road
Equipment

0.01 0.01 0.05 0.07 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 8.62 8.62 < 0.005 < 0.005 — 8.65

Architect
ural
Coatings

— 23.2 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Off-Road
Equipment

< 0.005 < 0.005 0.01 0.01 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 1.43 1.43 < 0.005 < 0.005 — 1.43
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Architect
Coatings

— 4.24 — — — — — — — — — — — — — — — —

Onsite
truck

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Offsite — — — — — — — — — — — — — — — — — —

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Worker 0.26 0.26 0.23 3.30 0.00 0.00 1.41 1.41 0.00 0.33 0.33 — 1,193 1,193 0.01 0.01 0.05 1,195

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Average
Daily

— — — — — — — — — — — — — — — — — —

Worker 0.02 0.02 0.01 0.22 0.00 0.00 0.09 0.09 0.00 0.02 0.02 — 78.3 78.3 < 0.005 < 0.005 0.05 78.5

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Annual — — — — — — — — — — — — — — — — — —

Worker < 0.005 < 0.005 < 0.005 0.04 0.00 0.00 0.02 0.02 0.00 < 0.005 < 0.005 — 13.0 13.0 < 0.005 < 0.005 0.01 13.0

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00

4. Operations Emissions Details

4.1. Mobile Emissions by Land Use

4.1.1. Unmitigated

Mobile source emissions results are presented in Sections 2.6. No further detailed breakdown of emissions is available.
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4.1.2. Mitigated

Mobile source emissions results are presented in Sections 2.5. No further detailed breakdown of emissions is available.

4.2. Energy

4.2.1. Electricity Emissions By Land Use - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Land
Use

TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — — 2,833 2,833 0.21 0.03 — 2,846

Strip Mall — — — — — — — — — — — — 2,731 2,731 0.20 0.02 — 2,743

Hotel — — — — — — — — — — — — 1,233 1,233 0.09 0.01 — 1,239

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00

Total — — — — — — — — — — — — 6,797 6,797 0.49 0.06 — 6,827

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — — 2,833 2,833 0.21 0.03 — 2,846

Strip Mall — — — — — — — — — — — — 2,731 2,731 0.20 0.02 — 2,743

Hotel — — — — — — — — — — — — 1,233 1,233 0.09 0.01 — 1,239

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00

Total — — — — — — — — — — — — 6,797 6,797 0.49 0.06 — 6,827

Annual — — — — — — — — — — — — — — — — — —

Makalapua Project Detailed Report, 10/26/2023

69 / 108

471—< 0.0050.03469469————————————Condo/T
ownhous
e

Strip Mall — — — — — — — — — — — — 452 452 0.03 < 0.005 — 454

Hotel — — — — — — — — — — — — 204 204 0.01 < 0.005 — 205

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00

Total — — — — — — — — — — — — 1,125 1,125 0.08 0.01 — 1,130

4.2.2. Electricity Emissions By Land Use - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Land
Use

TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — — 2,833 2,833 0.21 0.03 — 2,846

Strip Mall — — — — — — — — — — — — 2,731 2,731 0.20 0.02 — 2,743

Hotel — — — — — — — — — — — — 1,233 1,233 0.09 0.01 — 1,239

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00

Total — — — — — — — — — — — — 6,797 6,797 0.49 0.06 — 6,827

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — — 2,833 2,833 0.21 0.03 — 2,846

Strip Mall — — — — — — — — — — — — 2,731 2,731 0.20 0.02 — 2,743

Hotel — — — — — — — — — — — — 1,233 1,233 0.09 0.01 — 1,239

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00
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Total — — — — — — — — — — — — 6,797 6,797 0.49 0.06 — 6,827

Annual — — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — — 469 469 0.03 < 0.005 — 471

Strip Mall — — — — — — — — — — — — 452 452 0.03 < 0.005 — 454

Hotel — — — — — — — — — — — — 204 204 0.01 < 0.005 — 205

City Park — — — — — — — — — — — — 0.00 0.00 0.00 0.00 — 0.00

Total — — — — — — — — — — — — 1,125 1,125 0.08 0.01 — 1,130

4.2.3. Natural Gas Emissions By Land Use - Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Land
Use

TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

0.43 0.21 3.65 1.55 0.02 0.30 — 0.30 0.30 — 0.30 — 4,638 4,638 0.41 0.01 — 4,651

Strip Mall 0.03 0.02 0.29 0.25 < 0.005 0.02 — 0.02 0.02 — 0.02 — 349 349 0.03 < 0.005 — 350

Hotel 0.06 0.03 0.55 0.46 < 0.005 0.04 — 0.04 0.04 — 0.04 — 660 660 0.06 < 0.005 — 661

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 5,646 5,646 0.50 0.01 — 5,662

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

0.43 0.21 3.65 1.55 0.02 0.30 — 0.30 0.30 — 0.30 — 4,638 4,638 0.41 0.01 — 4,651

Strip Mall 0.03 0.02 0.29 0.25 < 0.005 0.02 — 0.02 0.02 — 0.02 — 349 349 0.03 < 0.005 — 350
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Hotel 0.06 0.03 0.55 0.46 < 0.005 0.04 — 0.04 0.04 — 0.04 — 660 660 0.06 < 0.005 — 661

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 5,646 5,646 0.50 0.01 — 5,662

Annual — — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

0.08 0.04 0.67 0.28 < 0.005 0.05 — 0.05 0.05 — 0.05 — 768 768 0.07 < 0.005 — 770

Strip Mall 0.01 < 0.005 0.05 0.04 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 57.7 57.7 0.01 < 0.005 — 57.9

Hotel 0.01 0.01 0.10 0.08 < 0.005 0.01 — 0.01 0.01 — 0.01 — 109 109 0.01 < 0.005 — 109

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.09 0.05 0.82 0.41 0.01 0.07 — 0.07 0.07 — 0.07 — 935 935 0.08 < 0.005 — 937

4.2.4. Natural Gas Emissions By Land Use - Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Land
Use

TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

0.43 0.21 3.65 1.55 0.02 0.30 — 0.30 0.30 — 0.30 — 4,638 4,638 0.41 0.01 — 4,651

Strip Mall 0.03 0.02 0.29 0.25 < 0.005 0.02 — 0.02 0.02 — 0.02 — 349 349 0.03 < 0.005 — 350

Hotel 0.06 0.03 0.55 0.46 < 0.005 0.04 — 0.04 0.04 — 0.04 — 660 660 0.06 < 0.005 — 661

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 5,646 5,646 0.50 0.01 — 5,662

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —
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4,651—0.010.414,6384,638—0.30—0.300.30—0.300.021.553.650.210.43Condo/T
ownhous
e

Strip Mall 0.03 0.02 0.29 0.25 < 0.005 0.02 — 0.02 0.02 — 0.02 — 349 349 0.03 < 0.005 — 350

Hotel 0.06 0.03 0.55 0.46 < 0.005 0.04 — 0.04 0.04 — 0.04 — 660 660 0.06 < 0.005 — 661

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.52 0.26 4.50 2.26 0.03 0.36 — 0.36 0.36 — 0.36 — 5,646 5,646 0.50 0.01 — 5,662

Annual — — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

0.08 0.04 0.67 0.28 < 0.005 0.05 — 0.05 0.05 — 0.05 — 768 768 0.07 < 0.005 — 770

Strip Mall 0.01 < 0.005 0.05 0.04 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 57.7 57.7 0.01 < 0.005 — 57.9

Hotel 0.01 0.01 0.10 0.08 < 0.005 0.01 — 0.01 0.01 — 0.01 — 109 109 0.01 < 0.005 — 109

City Park 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 — 0.00 0.00 0.00 0.00 — 0.00

Total 0.09 0.05 0.82 0.41 0.01 0.07 — 0.07 0.07 — 0.07 — 935 935 0.08 < 0.005 — 937

4.3. Area Emissions by Source

4.3.1. Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Source TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 20.2 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 1.87 — — — — — — — — — — — — — — — —
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Landsca
Equipment

5.48 5.13 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 — 146 146 0.01 < 0.005 — 146

Total 5.48 27.2 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 0.00 146 146 0.01 < 0.005 — 146

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 20.2 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 1.87 — — — — — — — — — — — — — — — —

Total 0.00 22.0 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Annual — — — — — — — — — — — — — — — — — —

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 3.68 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 0.34 — — — — — — — — — — — — — — — —

Landsca
pe
Equipme
nt

0.49 0.46 0.04 4.28 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 — 11.9 11.9 < 0.005 < 0.005 — 11.9

Total 0.49 4.48 0.04 4.28 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 0.00 11.9 11.9 < 0.005 < 0.005 — 11.9

4.3.2. Mitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Source TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e
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——————————————————Daily,
Summer
(Max)

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 20.2 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 1.87 — — — — — — — — — — — — — — — —

Landsca
pe
Equipme
nt

5.48 5.13 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 — 146 146 0.01 < 0.005 — 146

Total 5.48 27.2 0.43 47.5 < 0.005 0.04 — 0.04 0.03 — 0.03 0.00 146 146 0.01 < 0.005 — 146

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 20.2 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 1.87 — — — — — — — — — — — — — — — —

Total 0.00 22.0 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Annual — — — — — — — — — — — — — — — — — —

Hearths 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00 0.00 — 0.00 0.00 0.00 0.00 0.00 0.00 — 0.00

Consum
er
Products

— 3.68 — — — — — — — — — — — — — — — —

Architect
ural
Coatings

— 0.34 — — — — — — — — — — — — — — — —
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11.9—< 0.005< 0.00511.911.9—< 0.005—< 0.005< 0.005—< 0.005< 0.0054.280.040.460.49Landsca
pe

Total 0.49 4.48 0.04 4.28 < 0.005 < 0.005 — < 0.005 < 0.005 — < 0.005 0.00 11.9 11.9 < 0.005 < 0.005 — 11.9

4.4. Water Emissions by Land Use

4.4.1. Unmitigated

Criteria Pollutants (lb/day for daily, ton/yr for annual) and GHGs (lb/day for daily, MT/yr for annual)
Land
Use

TOG ROG NOx CO SO2 PM10E PM10D PM10T PM2.5E PM2.5D PM2.5T BCO2 NBCO2 CO2T CH4 N2O R CO2e

Daily,
Summer
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — 40.9 124 165 4.20 0.10 — 300

Strip Mall — — — — — — — — — — — 31.4 95.4 127 3.22 0.08 — 230

Hotel — — — — — — — — — — — 7.29 22.2 29.5 0.75 0.02 — 53.6

City Park — — — — — — — — — — — 0.00 < 0.005 < 0.005 < 0.005 < 0.005 — < 0.005

Total — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584

Daily,
Winter
(Max)

— — — — — — — — — — — — — — — — — —

Condo/T
ownhous
e

— — — — — — — — — — — 40.9 124 165 4.20 0.10 — 300

Strip Mall — — — — — — — — — — — 31.4 95.4 127 3.22 0.08 — 230

Hotel — — — — — — — — — — — 7.29 22.2 29.5 0.75 0.02 — 53.6

City Park — — — — — — — — — — — 0.00 < 0.005 < 0.005 < 0.005 < 0.005 — < 0.005

Total — — — — — — — — — — — 79.5 242 321 8.17 0.20 — 584
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Building Construction Cranes Diesel Average 1.00 7.00 367 0.29

Building Construction Forklifts Diesel Average 3.00 8.00 82.0 0.20

Building Construction Generator Sets Diesel Average 1.00 8.00 14.0 0.74

Building Construction Tractors/Loaders/Backh
oes

Diesel Average 6.00 7.00 84.0 0.37

Building Construction Welders Diesel Average 1.00 8.00 46.0 0.45

Paving Pavers Diesel Average 2.00 8.00 81.0 0.42

Paving Paving Equipment Diesel Average 2.00 8.00 89.0 0.36

Paving Rollers Diesel Average 2.00 8.00 36.0 0.38

Architectural Coating Air Compressors Diesel Average 1.00 6.00 37.0 0.48

5.2.2. Mitigated

Phase Name Equipment Type Fuel Type Engine Tier Number per Day Hours Per Day Horsepower Load Factor

Site Preparation Rubber Tired Dozers Diesel Average 3.00 8.00 367 0.40

Site Preparation Tractors/Loaders/Backh
oes

Diesel Average 4.00 8.00 84.0 0.37

Building Construction Cranes Diesel Average 1.00 7.00 367 0.29

Building Construction Forklifts Diesel Average 3.00 8.00 82.0 0.20

Building Construction Generator Sets Diesel Average 1.00 8.00 14.0 0.74

Building Construction Tractors/Loaders/Backh
oes

Diesel Average 6.00 7.00 84.0 0.37

Building Construction Welders Diesel Average 1.00 8.00 46.0 0.45

Paving Pavers Diesel Average 2.00 8.00 81.0 0.42

Paving Paving Equipment Diesel Average 2.00 8.00 89.0 0.36

Paving Rollers Diesel Average 2.00 8.00 36.0 0.38

Architectural Coating Air Compressors Diesel Average 1.00 6.00 37.0 0.48

5.3. Construction Vehicles
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5.3.1. Unmitigated

Phase Name Trip Type One-Way Trips per Day Miles per Trip Vehicle Mix

Site Preparation — — — —

Site Preparation Worker 17.5 18.5 LDA,LDT1,LDT2

Site Preparation Vendor — 10.2 HHDT,MHDT

Site Preparation Hauling 15.0 20.0 HHDT

Site Preparation Onsite truck — — HHDT

Building Construction — — — —

Building Construction Worker 538 18.5 LDA,LDT1,LDT2

Building Construction Vendor 114 10.2 HHDT,MHDT

Building Construction Hauling 15.0 20.0 HHDT

Building Construction Onsite truck — — HHDT

Paving — — — —

Paving Worker 15.0 18.5 LDA,LDT1,LDT2

Paving Vendor — 10.2 HHDT,MHDT

Paving Hauling 15.0 20.0 HHDT

Paving Onsite truck — — HHDT

Architectural Coating — — — —

Architectural Coating Worker 108 18.5 LDA,LDT1,LDT2

Architectural Coating Vendor — 10.2 HHDT,MHDT

Architectural Coating Hauling 0.00 20.0 HHDT

Architectural Coating Onsite truck — — HHDT

5.3.2. Mitigated

Phase Name Trip Type One-Way Trips per Day Miles per Trip Vehicle Mix

Site Preparation — — — —
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Site Preparation Worker 17.5 18.5 LDA,LDT1,LDT2

Site Preparation Vendor — 10.2 HHDT,MHDT

Site Preparation Hauling 15.0 20.0 HHDT

Site Preparation Onsite truck — — HHDT

Building Construction — — — —

Building Construction Worker 538 18.5 LDA,LDT1,LDT2

Building Construction Vendor 114 10.2 HHDT,MHDT

Building Construction Hauling 15.0 20.0 HHDT

Building Construction Onsite truck — — HHDT

Paving — — — —

Paving Worker 15.0 18.5 LDA,LDT1,LDT2

Paving Vendor — 10.2 HHDT,MHDT

Paving Hauling 15.0 20.0 HHDT

Paving Onsite truck — — HHDT

Architectural Coating — — — —

Architectural Coating Worker 108 18.5 LDA,LDT1,LDT2

Architectural Coating Vendor — 10.2 HHDT,MHDT

Architectural Coating Hauling 0.00 20.0 HHDT

Architectural Coating Onsite truck — — HHDT

5.4. Vehicles

5.4.1. Construction Vehicle Control Strategies

Non-applicable. No control strategies activated by user.

5.5. Architectural Coatings

Phase Name Residential Interior Area Coated
(sq ft)

Residential Exterior Area Coated
(sq ft)

Non-Residential Interior Area
Coated (sq ft)

Non-Residential Exterior Area
Coated (sq ft)

Parking Area Coated (sq ft)
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Architectural Coating 1,287,900 429,300 458,850 152,950 —

5.6. Dust Mitigation

5.6.1. Construction Earthmoving Activities

Phase Name Material Imported (cy) Material Exported (cy) Acres Graded (acres) Material Demolished (sq. ft.) Acres Paved (acres)

Site Preparation — — 120 0.00 —

Paving 0.00 0.00 0.00 0.00 0.00

5.6.2. Construction Earthmoving Control Strategies

Control Strategies Applied Frequency (per day) PM10 Reduction PM2.5 Reduction

Water Exposed Area 2 61% 61%

5.7. Construction Paving

Land Use Area Paved (acres) % Asphalt

Condo/Townhouse — 0%

Strip Mall 0.00 0%

Hotel 0.00 0%

City Park 0.00 0%

5.8. Construction Electricity Consumption and Emissions Factors

kWh per Year and Emission Factor (lb/MWh)
Year kWh per Year CO2 CH4 N2O

2025 0.00 453 0.03 < 0.005

2026 0.00 453 0.03 < 0.005

2027 0.00 453 0.03 < 0.005
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2028 0.00 453 0.03 < 0.005

2029 0.00 453 0.03 < 0.005

2030 0.00 453 0.03 < 0.005

2031 0.00 453 0.03 < 0.005

2032 0.00 453 0.03 < 0.005

2033 0.00 453 0.03 < 0.005

2034 0.00 453 0.03 < 0.005

2035 0.00 453 0.03 < 0.005

5.9. Operational Mobile Sources

5.9.1. Unmitigated

Land Use Type Trips/Weekday Trips/Saturday Trips/Sunday Trips/Year VMT/Weekday VMT/Saturday VMT/Sunday VMT/Year

Total all Land Uses 16,510 18,905 7,758 5,694,678 158,496 181,488 74,477 54,668,918

5.9.2. Mitigated

Land Use Type Trips/Weekday Trips/Saturday Trips/Sunday Trips/Year VMT/Weekday VMT/Saturday VMT/Sunday VMT/Year

Total all Land Uses 16,510 18,905 7,758 5,694,678 158,496 181,488 74,477 54,668,918

5.10. Operational Area Sources

5.10.1. Hearths

5.10.1.1. Unmitigated

Hearth Type Unmitigated (number)

Condo/Townhouse —

Wood Fireplaces 0
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Gas Fireplaces 0

Propane Fireplaces 0

Electric Fireplaces 0

No Fireplaces 0

Conventional Wood Stoves 0

Catalytic Wood Stoves 0

Non-Catalytic Wood Stoves 0

Pellet Wood Stoves 0

5.10.1.2. Mitigated

Hearth Type Unmitigated (number)

Condo/Townhouse —

Wood Fireplaces 0

Gas Fireplaces 0

Propane Fireplaces 0

Electric Fireplaces 0

No Fireplaces 0

Conventional Wood Stoves 0

Catalytic Wood Stoves 0

Non-Catalytic Wood Stoves 0

Pellet Wood Stoves 0

5.10.2. Architectural Coatings

Residential Interior Area Coated (sq ft) Residential Exterior Area Coated (sq ft) Non-Residential Interior Area Coated
(sq ft)

Non-Residential Exterior Area Coated
(sq ft)

Parking Area Coated (sq ft)

1287900 429,300 458,850 152,950 —
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5.10.3. Landscape Equipment

Season Unit Value

Snow Days day/yr 0.00

Summer Days day/yr 180

5.10.4. Landscape Equipment - Mitigated

Season Unit Value

Snow Days day/yr 0.00

Summer Days day/yr 180

5.11. Operational Energy Consumption

5.11.1. Unmitigated

Electricity (kWh/yr) and CO2 and CH4 and N2O and Natural Gas (kBTU/yr)
Land Use Electricity (kWh/yr) CO2 CH4 N2O Natural Gas (kBTU/yr)

Condo/Townhouse 2,281,592 453 0.0330 0.0040 14,471,406

Strip Mall 2,199,399 453 0.0330 0.0040 1,087,743

Hotel 993,046 453 0.0330 0.0040 2,057,905

City Park 0.00 453 0.0330 0.0040 0.00

5.11.2. Mitigated

Electricity (kWh/yr) and CO2 and CH4 and N2O and Natural Gas (kBTU/yr)
Land Use Electricity (kWh/yr) CO2 CH4 N2O Natural Gas (kBTU/yr)

Condo/Townhouse 2,281,592 453 0.0330 0.0040 14,471,406

Strip Mall 2,199,399 453 0.0330 0.0040 1,087,743

Hotel 993,046 453 0.0330 0.0040 2,057,905
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City Park 0.00 453 0.0330 0.0040 0.00

5.12. Operational Water and Wastewater Consumption

5.12.1. Unmitigated

Land Use Indoor Water (gal/year) Outdoor Water (gal/year)

Condo/Townhouse 21,325,902 0.00

Strip Mall 16,362,620 0.00

Hotel 3,805,016 0.00

City Park 0.00 46.1

5.12.2. Mitigated

Land Use Indoor Water (gal/year) Outdoor Water (gal/year)

Condo/Townhouse 21,325,902 0.00

Strip Mall 16,362,620 0.00

Hotel 3,805,016 0.00

City Park 0.00 46.1

5.13. Operational Waste Generation

5.13.1. Unmitigated

Land Use Waste (ton/year) Cogeneration (kWh/year)

Condo/Townhouse 448 —

Strip Mall 232 —

Hotel 82.1 —

City Park 0.14 —



Makalapua Project Detailed Report, 10/26/2023

98 / 108

5.13.2. Mitigated

Land Use Waste (ton/year) Cogeneration (kWh/year)

Condo/Townhouse 448 —

Strip Mall 232 —

Hotel 82.1 —

City Park 0.14 —

5.14. Operational Refrigeration and Air Conditioning Equipment

5.14.1. Unmitigated

Land Use Type Equipment Type Refrigerant GWP Quantity (kg) Operations Leak Rate Service Leak Rate Times Serviced

Condo/Townhouse Average room A/C &
Other residential A/C
and heat pumps

R-410A 2,088 < 0.005 2.50 2.50 10.0

Condo/Townhouse Household refrigerators
and/or freezers

R-134a 1,430 0.12 0.60 0.00 1.00

Strip Mall Other commercial A/C
and heat pumps

R-410A 2,088 < 0.005 4.00 4.00 18.0

Strip Mall Stand-alone retail
refrigerators and
freezers

R-134a 1,430 0.04 1.00 0.00 1.00

Strip Mall Walk-in refrigerators
and freezers

R-404A 3,922 < 0.005 7.50 7.50 20.0

Hotel Household refrigerators
and/or freezers

R-134a 1,430 0.00 0.60 0.00 1.00

Hotel Other commercial A/C
and heat pumps

R-410A 2,088 1.80 4.00 4.00 18.0

Hotel Walk-in refrigerators
and freezers

R-404A 3,922 < 0.005 7.50 7.50 20.0

City Park Other commercial A/C
and heat pumps

R-410A 2,088 < 0.005 4.00 4.00 18.0
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City Park Stand-alone retail
refrigerators and
freezers

R-134a 1,430 0.04 1.00 0.00 1.00

5.14.2. Mitigated

Land Use Type Equipment Type Refrigerant GWP Quantity (kg) Operations Leak Rate Service Leak Rate Times Serviced

Condo/Townhouse Average room A/C &
Other residential A/C
and heat pumps

R-410A 2,088 < 0.005 2.50 2.50 10.0

Condo/Townhouse Household refrigerators
and/or freezers

R-134a 1,430 0.12 0.60 0.00 1.00

Strip Mall Other commercial A/C
and heat pumps

R-410A 2,088 < 0.005 4.00 4.00 18.0

Strip Mall Stand-alone retail
refrigerators and
freezers

R-134a 1,430 0.04 1.00 0.00 1.00

Strip Mall Walk-in refrigerators
and freezers

R-404A 3,922 < 0.005 7.50 7.50 20.0

Hotel Household refrigerators
and/or freezers

R-134a 1,430 0.00 0.60 0.00 1.00

Hotel Other commercial A/C
and heat pumps

R-410A 2,088 1.80 4.00 4.00 18.0

Hotel Walk-in refrigerators
and freezers

R-404A 3,922 < 0.005 7.50 7.50 20.0

City Park Other commercial A/C
and heat pumps

R-410A 2,088 < 0.005 4.00 4.00 18.0

City Park Stand-alone retail
refrigerators and
freezers

R-134a 1,430 0.04 1.00 0.00 1.00

5.15. Operational Off-Road Equipment

5.15.1. Unmitigated
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Equipment Type Fuel Type Engine Tier Number per Day Hours Per Day Horsepower Load Factor

5.15.2. Mitigated

Equipment Type Fuel Type Engine Tier Number per Day Hours Per Day Horsepower Load Factor

5.16. Stationary Sources

5.16.1. Emergency Generators and Fire Pumps

Equipment Type Fuel Type Number per Day Hours per Day Hours per Year Horsepower Load Factor

5.16.2. Process Boilers

Equipment Type Fuel Type Number Boiler Rating (MMBtu/hr) Daily Heat Input (MMBtu/day) Annual Heat Input (MMBtu/yr)

5.17. User Defined

Equipment Type Fuel Type

5.18. Vegetation

5.18.1. Land Use Change

5.18.1.1. Unmitigated

Vegetation Land Use Type Vegetation Soil Type Initial Acres Final Acres

5.18.1.2. Mitigated

Vegetation Land Use Type Vegetation Soil Type Initial Acres Final Acres
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5.18.1. Biomass Cover Type

5.18.1.1. Unmitigated

Biomass Cover Type Initial Acres Final Acres

5.18.1.2. Mitigated

Biomass Cover Type Initial Acres Final Acres

5.18.2. Sequestration

5.18.2.1. Unmitigated

Tree Type Number Electricity Saved (kWh/year) Natural Gas Saved (btu/year)

5.18.2.2. Mitigated

Tree Type Number Electricity Saved (kWh/year) Natural Gas Saved (btu/year)

6. Climate Risk Detailed Report

6.1. Climate Risk Summary

Cal-Adapt midcentury 2040–2059 average projections for four hazards are reported below for your project location. These are under Representation Concentration Pathway (RCP) 8.5 which assumes GHG
emissions will continue to rise strongly through 2050 and then plateau around 2100.

Climate Hazard Result for Project Location Unit

Temperature and Extreme Heat 0.00 annual days of extreme heat

Extreme Precipitation 0.00 annual days with precipitation above 20 mm

Sea Level Rise 0.00 meters of inundation depth

Wildfire 0.00 annual hectares burned
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Temperature and Extreme Heat data are for grid cell in which your project are located. The projection is based on the 98th historical percentile of daily maximum/minimum temperatures from observed
historical data (32 climate model ensemble from Cal-Adapt, 2040–2059 average under RCP 8.5). Each grid cell is 6 kilometers (km) by 6 km, or 3.7 miles (mi) by 3.7 mi.
Extreme Precipitation data are for the grid cell in which your project are located. The threshold of 20 mm is equivalent to about ¾ an inch of rain, which would be light to moderate rainfall if received over a full
day or heavy rain if received over a period of 2 to 4 hours. Each grid cell is 6 kilometers (km) by 6 km, or 3.7 miles (mi) by 3.7 mi.
Sea Level Rise data are for the grid cell in which your project are located. The projections are from Radke et al. (2017), as reported in Cal-Adapt (Radke et al., 2017, CEC-500-2017-008), and consider
inundation location and depth for the San Francisco Bay, the Sacramento-San Joaquin River Delta and California coast resulting different increments of sea level rise coupled with extreme storm events.
Users may select from four scenarios to view the range in potential inundation depth for the grid cell. The four scenarios are: No rise, 0.5 meter, 1.0 meter, 1.41 meters
Wildfire data are for the grid cell in which your project are located. The projections are from UC Davis, as reported in Cal-Adapt (2040–2059 average under RCP 8.5), and consider historical data of climate,
vegetation, population density, and large (> 400 ha) fire history. Users may select from four model simulations to view the range in potential wildfire probabilities for the grid cell. The four simulations make
different assumptions about expected rainfall and temperature are: Warmer/drier (HadGEM2-ES), Cooler/wetter (CNRM-CM5), Average conditions (CanESM2), Range of different rainfall and temperature
possibilities (MIROC5). Each grid cell is 6 kilometers (km) by 6 km, or 3.7 miles (mi) by 3.7 mi.

6.2. Initial Climate Risk Scores

Climate Hazard Exposure Score Sensitivity Score Adaptive Capacity Score Vulnerability Score

Temperature and Extreme Heat N/A N/A N/A N/A

Extreme Precipitation N/A N/A N/A N/A

Sea Level Rise N/A N/A N/A N/A

Wildfire N/A N/A N/A N/A

Flooding N/A N/A N/A N/A

Drought N/A N/A N/A N/A

Snowpack Reduction N/A N/A N/A N/A

Air Quality Degradation N/A N/A N/A N/A

The sensitivity score reflects the extent to which a project would be adversely affected by exposure to a climate hazard. Exposure is rated on a scale of 1 to 5, with a score of 5 representing the greatest
exposure.
The adaptive capacity of a project refers to its ability to manage and reduce vulnerabilities from projected climate hazards. Adaptive capacity is rated on a scale of 1 to 5, with a score of 5 representing the
greatest ability to adapt.
The overall vulnerability scores are calculated based on the potential impacts and adaptive capacity assessments for each hazard. Scores do not include implementation of climate risk reduction measures.

6.3. Adjusted Climate Risk Scores

Climate Hazard Exposure Score Sensitivity Score Adaptive Capacity Score Vulnerability Score

Temperature and Extreme Heat N/A N/A N/A N/A

Extreme Precipitation N/A N/A N/A N/A

Sea Level Rise N/A N/A N/A N/A
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Wildfire N/A N/A N/A N/A

Flooding N/A N/A N/A N/A

Drought N/A N/A N/A N/A

Snowpack Reduction N/A N/A N/A N/A

Air Quality Degradation N/A N/A N/A N/A

The sensitivity score reflects the extent to which a project would be adversely affected by exposure to a climate hazard. Exposure is rated on a scale of 1 to 5, with a score of 5 representing the greatest
exposure.
The adaptive capacity of a project refers to its ability to manage and reduce vulnerabilities from projected climate hazards. Adaptive capacity is rated on a scale of 1 to 5, with a score of 5 representing the
greatest ability to adapt.
The overall vulnerability scores are calculated based on the potential impacts and adaptive capacity assessments for each hazard. Scores include implementation of climate risk reduction measures.

6.4. Climate Risk Reduction Measures

7. Health and Equity Details

7.1. CalEnviroScreen 4.0 Scores

The maximum CalEnviroScreen score is 100. A high score (i.e., greater than 50) reflects a higher pollution burden compared to other census tracts in the state.

Indicator Result for Project Census Tract

Exposure Indicators —

AQ-Ozone 59.7

AQ-PM 73.4

AQ-DPM 82.5

Drinking Water 92.5

Lead Risk Housing 65.2

Pesticides 0.00

Toxic Releases 72.1

Traffic 66.0

Effect Indicators —

CleanUp Sites 83.1
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Groundwater 87.1

Haz Waste Facilities/Generators 73.1

Impaired Water Bodies 0.00

Solid Waste 42.3

Sensitive Population —

Asthma 60.7

Cardio-vascular 57.4

Low Birth Weights 43.5

Socioeconomic Factor Indicators —

Education 77.1

Housing 93.1

Linguistic 87.6

Poverty 81.4

Unemployment 79.7

7.2. Healthy Places Index Scores

The maximum Health Places Index score is 100. A high score (i.e., greater than 50) reflects healthier community conditions compared to other census tracts in the state.

Indicator Result for Project Census Tract

Economic —

Above Poverty 19.79982035

Employed 85.83344027

Median HI 10.32978314

Education —

Bachelor's or higher 64.6862569

High school enrollment 100

Preschool enrollment 5.684588733

Transportation —
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Auto Access 2.502245605

Active commuting 93.81496215

Social —

2-parent households 80.6236366

Voting 5.41511613

Neighborhood —

Alcohol availability 17.56704735

Park access 8.045682022

Retail density 94.5078917

Supermarket access 94.25125112

Tree canopy 34.64647761

Housing —

Homeownership 3.849608623

Housing habitability 12.07493905

Low-inc homeowner severe housing cost burden 71.74387271

Low-inc renter severe housing cost burden 17.41306301

Uncrowded housing 28.58976004

Health Outcomes —

Insured adults 17.41306301

Arthritis 71.8

Asthma ER Admissions 42.3

High Blood Pressure 52.5

Cancer (excluding skin) 63.4

Asthma 58.2

Coronary Heart Disease 54.4

Chronic Obstructive Pulmonary Disease 50.7

Diagnosed Diabetes 47.0
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Life Expectancy at Birth 86.1

Cognitively Disabled 25.4

Physically Disabled 54.0

Heart Attack ER Admissions 48.3

Mental Health Not Good 42.4

Chronic Kidney Disease 55.3

Obesity 37.0

Pedestrian Injuries 99.7

Physical Health Not Good 40.7

Stroke 51.7

Health Risk Behaviors —

Binge Drinking 29.5

Current Smoker 40.7

No Leisure Time for Physical Activity 50.7

Climate Change Exposures —

Wildfire Risk 0.0

SLR Inundation Area 0.0

Children 76.4

Elderly 80.0

English Speaking 6.3

Foreign-born 93.9

Outdoor Workers 42.6

Climate Change Adaptive Capacity —

Impervious Surface Cover 4.7

Traffic Density 87.6

Traffic Access 87.4

Other Indices —
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Hardship 54.8

Other Decision Support —

2016 Voting 18.2

7.3. Overall Health & Equity Scores

Metric Result for Project Census Tract

CalEnviroScreen 4.0 Score for Project Location (a) 91.0

Healthy Places Index Score for Project Location (b) 24.0

Project Located in a Designated Disadvantaged Community (Senate Bill 535) Yes

Project Located in a Low-Income Community (Assembly Bill 1550) Yes

Project Located in a Community Air Protection Program Community (Assembly Bill 617) No

a: The maximum CalEnviroScreen score is 100. A high score (i.e., greater than 50) reflects a higher pollution burden compared to other census tracts in the state.
b: The maximum Health Places Index score is 100. A high score (i.e., greater than 50) reflects healthier community conditions compared to other census tracts in the state.

7.4. Health & Equity Measures

No Health & Equity Measures selected.

7.5. Evaluation Scorecard

Health & Equity Evaluation Scorecard not completed.

7.6. Health & Equity Custom Measures

No Health & Equity Custom Measures created.

8. User Changes to Default Data

Screen Justification

Characteristics: Project Details Adjusted for Hawaii project

Characteristics: Utility Information Adjusted for Hawaii project

Land Use Site specific adjustments

Construction: Construction Phases project specific estimates
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Construction: Off-Road Equipment project specific estimates

Construction: Trips and VMT project specific estimates
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I. INTRODUCTION 

This Economic and Fiscal Impact Study (Study) has been prepared to provide an overview of 
economic and fiscal impacts of the proposed Makalapua Project District during the development 
and operational periods. The Lili‘uokalani Trust (LT) proposes the development, enhancement, 
and refinement of approximately 69.5 acres of land in Kailua-Kona on the island of Hawai‘i as the 
Makalapua Project District. LT is a nonprofit public benefit organization dedicated to improving 
the welfare of orphan and other destitute children in Hawai‘i. LT manages its landholdings to 
provide a financial foundation for the perpetual benefit of its beneficiaries. 

A. PROJECT OVERVIEW 

 The Makalapua Project District is a transformative development endeavor aimed at 
creating a vibrant and sustainable mixed-use community that enhances the local 
landscape while offering a harmonious blend of residential, commercial, and recreational 
uses. The Project District will be organized around an interconnected, pedestrian-oriented 
street network where homes, businesses, and open spaces are intermingled to provide a 
diverse experience for residents and visitors. The proposed mixed-use project will include 
approximately 600 residential units with a mix of single-family and multi-family product 
types including both for-sale and rental units; approximately 220,900 square feet of 
commercial use which may include grocery, office, retail, civic/community, and food and 
beverage uses; two (2) hotels providing approximately 150 hotel rooms; and open space 
features. The project will meet the Kona Village Design Guidelines’ open space 
requirement whereby at least five (5) percent of the project will be open space. 

 The Makalapua Project District’s street network may include the realignment of Makala 
Boulevard below the Kona Commons Shopping Center to align with the Kailua Park’s (Old 
Airport Park) main access, contingent upon discussions with County agencies. Two (2) 
north-south extensions (Pawai Place and Ma‘a Way) are also planned to be developed 
and improved within the Project District’s interconnected street network. Potential offsite 
improvements include the widening and restriping of portions of Kuakini Highway and 

Project District.  

 LT’s mission is to serve orphan and destitute children, with preference given to Native 
Hawaiian children. LT serves approximately 12,000 children annually, providing individual 
casework, counseling, and assistance through direct and group services and indirectly 
reaches thousands more through a variety of group and community building projects and 
collaborations with other community partners. LT intends to be the master developer of 
the project and will entitle the land for its planned uses and will develop all required 
infrastructure for the project. At this time, LT intends to sell parcels of land planned for 
residential uses to home builders and retain parcels planned for commercial uses to be 
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ground-leased in the future. The Makalapua Project District will create both short-term and 
long-term values for the Trust and provide financial support in the form of residential sales 
and ground lease revenue to expand the reach of the programs and services offered.  

B. METHODOLOGY 

 As will be detailed below, the project will generate construction-related spending during 
the estimated 10-year construction period. Once completed, the project will support the 
local economy by directly creating jobs and generating new spending. It is noted that LT 
would bear the costs for infrastructure development and open space facilities, while  
developer partners would construct individual commercial and hotel buildings under long-
term ground leases. LT will also partner with residential developers to develop the planned 
residential units. The economic and fiscal impact analysis presented herein focuses on 
the impacts associated with the construction and operation of the proposed Makalapua 
Project District. As previously noted, sales revenue from for-sale residential parcels and 
ground lease revenue will provide short-term and long-term revenue sources to support 
Trust programs for orphan and destitute children. However, the ground lease revenue is 
not included in the quantitative analysis presented in this analysis. 

 The development and operational economic impacts of the Makalapua Project District 
were analyzed using multipliers derived from the Hawaii State Input-Output Study: 2017 
Benchmark Report (State Department of Business, Economic Development, and Tourism, 
2022). The State Input-Output Study provides multipliers for direct, indirect, and induced 
effects for output (dollars), employment, and labor income resulting from an exogenous 
change in an industry’s final demand. Direct effects refer to immediate effects associated 
with a change in the economy. Indirect effects relate to inter-industry spending or the 
secondary impacts of a change (i.e. contractor expenditures on construction materials). 
Induced effects capture household spending impacts generated when people who benefit 
from direct or indirect impacts spend their income on local goods and services. For the 
purposes of this analysis, indirect effects and induced effects are combined and referred 
to collectively as “indirect effects”. 

 Fiscal impacts were analyzed for the State of Hawai‘i and County of Hawai‘i general funds 
during both the construction period and at full build-out of the project. This analysis 
identifies the key revenues, namely taxes, that the State and County would collect from 
the proposed project. In addition, the cost of providing government services at the full 
build-out, which is largely linked to the number of persons served, was also calculated 
based on the projected increase of onsite population (including visitors and residents).  

 A summary of the anticipated economic and fiscal impacts for the project during 
construction and at full build-out is presented in this report. Detailed tables are provided 
in Appendix “A”. 
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II.   ECONOMIC AND FISCAL IMPACTS FOR 
DEVELOPMENT 

A. ECONOMIC IMPACTS 

 The proposed project is estimated to cost approximately $457.0 million for construction 
over a 10-year development period, including onsite and offsite infrastructure and vertical 
improvements. The total construction cost translates into average construction 
expenditures of approximately $45.7 million per year.  However, in practice, construction 
expenditures will vary from year to year. The project is anticipated to create approximately 
117 full-time equivalent (FTE) construction related jobs on average per year, with an 
annual payroll of $9.1 million. In addition to construction expenditures, development 
activities will generate indirect sales associated with supplying goods and services to 
construction companies and to the families of construction workers. These indirect sales 
are expected to average about $36.5 million per year. The project is anticipated to create 
approximately 180 FTE indirect jobs on average per year, with an annual payroll of $10.0 
million. See Table 1. 

Table 1.  Development-Related Economic Impacts 
Development Period 10 Years 

Construction Cost  

  Infrastructure (Onsite/Offsite) $58,100,000  

  Buildings $398,899,000  

  Total Construction Cost $456,999,500  

  Construction Cost, Annual Average $45,699,900 Per year 

Indirect Sales   

  Indirect Sales $36,468,500 Per year 

Employment  

   Direct Construction Jobs 117 Jobs per year 

   Indirect Jobs Generated by Construction 180 Jobs per year 

  Total  297 Jobs per year 

Payroll  

   Direct Construction Payroll $9,126,000 Per year 

   Indirect Jobs Payroll $10,080,000 Per year 

  Total $19,206,000 Per year 

B. FISCAL IMPACTS 

 The primary fiscal impacts during the development period will be related to tax revenues, 
including General Excise Tax (GET), corporate income tax, personal Income tax, and 
conveyance tax for the State of Hawai‘i and GET surcharge for the County of Hawai'i. 
Inasmuch as the County and State are not anticipated to bear additional costs as a result 
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of project construction, the project will generate a positive fiscal impact for the State and 
County during the development period.  See Table 2. 

 With regard to fiscal impacts to the State of Hawai‘i, the project-related construction 
expenditures would result in GET revenue of $2.4 million per year. Profits of construction 
companies would result in approximately $201,100.00 in annual Corporate Income Tax 
revenue, and salaries and wages from construction activities would result in approximately 
$1.3 million of annual Personal Income Tax revenue for the State.  

 In addition, conveyance tax is assessed by the State on the sale of real property. The tax 
rate is based on the sale amount and, for residential developments, whether the property 
is the buyer’s primary residence. For the purpose of this analysis, all for-sale residential 
units are assumed to be purchased by full-time residents at the Makalapua Project District 
and are assumed to qualify for the homeowner exemption. With the conveyance tax rates, 
ranging from 0.10 percent (affordable housing units) to 0.20 percent (market price 
housing), an annual conveyance tax revenue for the State is anticipated to be $50,200.00 
per year over the development period for the for-sale residential product. The cumulative 
net impact to the State of Hawai‘i over the 10-year construction period is anticipated to be 
approximately $39.9 million.  Refer to Table 2.  

 Project-related construction expenditures would result in a GET surcharge revenue (0.5 
percent) of about $286,100.00 per year or $2.9 million over the 10-year development 
periods for the County. While not quantified in this analysis, it is noted that the County will 
also collect permit fees associated with land use and construction permits for the project.  
Refer to Table 2. 

Table 2. Development-Related Fiscal Impact 
 

Revenues 

      GET  $2,413,600 Per year 

      Corporate Income Tax $201,100 Per year 

      Personal Income Tax $1,325,200 Per year 

      Conveyance Tax $50,200 Per year 

Expenditure n.e.  

Net Impact, Annual Average $3,990,100 Per year 

Net Impact, Cumulative $39,901,000  

 

Revenues 

     GET Surcharge (0.5%) $286,100 Per year 

Permit Fees n.e.  

Expenditures n.e.  

Net Impact, Annual Average $286,100 Per year 

Net Impact, Cumulative $2,861,000   

n.e. – Not Estimated 
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III. ECONOMIC AND FISCAL IMPACTS AT FULL 
BUILD-OUT 

A. ECONOMIC IMPACTS  

 From a long-term perspective, the project will provide affordable and market-rate housing 
for residents as well as create new jobs and generate new spending in the local economy. 
Of 600 units of single-family and multi-family residential units proposed within the 
Makalapua Project District, approximately 480 units will be market rate units (384 for-sale 
units and 96 rental units) and 120 units will be affordable units (96 for sale units and 24 
rental units) It is noted that the 
breakdown of rental and for-sale units assessed in this study is preliminary and may be 
subject to change depending on market conditions. It is anticipated that about 1,685 new 
residents will be supported by the proposed residential units.  In addition, the Makalapua 
Project District will include two (2) hotels providing approximately 150 hotel rooms. 
Approximately 226 new visitors will be supported by the proposed hotel rooms at any given 
day. See Table 3. At full build-out, onsite economic activities within the Makalapua Project 
District are expected to generate about $146.6 million per year in rent revenues and direct 
sales of commercial, residential, and hotel uses, and consumption expenditures by new 
residents and visitors of the project. Corresponding profits will amount to about $14.7 
million per year. While not quantified herein, it is noted that beyond the direct economic 
activity that will occur within the Makalapua Project District, additional indirect economic 
activity will be generated associated with inter-industry spending and household spending 
by those employed onsite. Thus, the total economic impact associated with the Makalapua 
Project District would exceed just the direct impacts presented here.  

 Onsite operating employment is expected to total about 225 FTE jobs, including jobs at 
commercial and residential uses and hotels. Total payroll for onsite jobs is estimated at 
about $12.6 million per year.  Refer to Table 3. Similar to the economic activity, total 
employment and payroll benefits of the Makalapua Project District will exceed the direct 
onsite operating employment and payroll when indirect economic activity is accounted for.  
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Table 3.  Economic Impacts at Full Build-Out 
Housing Units1 

  Market Rate Units 480 Units 

     For Sale Units 384 Units 

     Rental Units 96 Units 

  Affordable Units 120 Units 

     For Sale Units 96 Units 

     Rental Units 24 Units 

  Total Housing Units 600  Units 

Hotel  

  Hotel Rooms 150 Rooms 

Increased Onsite Population  

  Total New Residents 1,685 People 

  Average Daily Visitors  226 People 

  Total 1,911 People 

Economic Activities 

  Rent Revenue (inc. Residential and      
Commercial) 

$5,578,000 Per year 

  Direct Sales of New Businesses (incl.    
Commercial and Hotel Revenues) 

 $106,476,000 Per year 

  Net Expenditure by New Residents $28,224,000 Per year 

  Net Expenditure by New Visitors $6,310,500 Per year 

Total $146,588,500 Per year 

Employment 

  Total Jobs 225 Jobs 

Payroll 

  Total Payroll $12,600,000 Per year 
1 It is noted that the breakdown of rental and for-sale units assessed in this study is preliminary 

and may be subject to change depending on market conditions. 

B. FISCAL IMPACTS 

 At full build-out, the project will generate increased tax revenues to the State of Hawai‘i 
general fund of about $8.3 million. State revenues will include GET, corporate income tax, 
personal income tax, recurring conveyance tax from resale of residential units (with an 
assumption that resale occurs every 10 years on average), and Transient Accommodation 
Tax (TAT) from the hotel room revenues. Increased residents and visitors in the area may 
translate to increased cost of government. These costs are difficult to estimate as 
government spending is not linearly related to population and the proposed project is also 
anticipated to accommodate projected population growth that is anticipated for the County.   
Nevertheless, an increase in government expenditures is estimated for the purposes of 
this analysis. Based on conservative assumptions of State General Fund expenditures per 
defacto population (residents and visitors), the increased onsite population of 1,911 
people may increase State general fund expenditures by approximately $7.2 million per 
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year. The increase in tax revenue to the State would exceed anticipated State 
expenditures for public services. The project will generate a net positive fiscal impact for 
the State of Hawai‘i of approximately $1.1 million per year.  See Table 4. 

 The County of Hawai‘i will realize increased property tax revenues from the proposed 
Makalapua Project District. At full build-out, the project is expected to generate 
approximately $4.5 million in net new property taxes for the County per year. In addition, 
beginning January 1, 2022, the County of Hawai‘i imposes the  Hawai’i County Transient 
Accommodations Tax (HCTAT) on all transient accommodation rentals, including hotels, 
at a rate of 3.0 percent. The HCTAT revenue for the County is expected to be 
approximately $278,400.00. The revenue from the onsite sales would result in a GET 
surcharge revenue of about $732,900.00 per year. It is noted that the proposed project 
will increase the number of residents and visitors to the County of Hawai‘i. As was the 
case with the State of Hawai'i, the increased onsite population of 1,911 people may 
increase County general fund expenditures. Using similarly conservative assumptions as 
was applied with the State, the proposed project may result in an increase of County 
expenditures of $3.6 million per year. The increase in tax revenue to the County from 
property taxes, HCTAT, and GET surcharge would exceed anticipated increased County 
expenditures for various public services such as police, fire, parks and recreation, etc. The 
Makalapua Project District will generate a net positive fiscal impact for the County of 
Hawai'i of approximately $1.9 million per year.  Refer to Table 4. 
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Table 4.  Fiscal Impacts at Full Build-Out 
 

Revenues 

      GET  $5,863,500 Per year 

      Corporate Income Tax $645,000 Per year 

      Personal Income Tax $869,400 Per year 

      Recurring Conveyance Tax $46,500 Per year 

      Transient Accommodation Tax (TAT) 
      (Revenue to State General Fund) 

$831,300 Per year 

      Total Revenues $8,255,700 Per year 

Expenditure 

      State General Fund ($7,172,100) Per year 

Net Impact (Annual) $1,083,600 Per year 

 

Revenues 

     Property Tax Net Increase $4,522,400 Per year 

     County TAT $278,400 Per year 

     GET Surcharge (0.5%) $732,900 Per year 

     Total Revenues $5,533,700 Per year 

Expenditures 

      County General Fund $(3,638,600) Per year 

Net Impact (Annual) $1,895,100 Per year 
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IV. CONCLUSION 

Based on the foregoing sections, the proposed Makalapua Project District will provide a vibrant 
and sustainable mixed-use community with much needed housing units in the Kailua-Kona region, 
and is anticipated to have positive economic and fiscal impacts resulting from increased economic 
activities and employment as well as tax revenues for the State and County. Beyond the impacts 
quantified herein, the Makalapua Project District will provide significant short-term and long-term 
revenue sources to support Trust programs for orphan and destitute children. 
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Amount Units

1.a. LAND AREA

Commercial 15.2 acres

Residential 20.7 acres

Mixed Use 9.6 acres

Open Space 3.5 acres

Roadways/Other 20.5 acres

69.5 acres

1.b. BUILDING SQUARE FOOTAGE

Commercial 220,900           sq. ft.

Residential

Residential Unit 600                 units

For Sale 480                 units

Rental 120                 units

Residential Square Footage 910                    sq ft per unit 546,000           sq. ft.

Community 30,000            sq. ft.

Hotel

Hotel Rooms 150                 rooms

Hotel Square Footage 125,000           sq. ft.

Table 1. Proposed Development 
(Values in 2023 dollars)

Source or MultiplierItem

Liliuokalani Trust

Subtotal Area Developed

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust



 

 

Amount Units
2.a. DEVELOPMENT PERIOD

Duration of Construction 10                   years

Initiation of Construction 2026

Completion of Construction 2034

2.b. CONSTRUCTION EXPENDITURES AND RELATED SALES

Construction Costs

Infrastructure 58,100,000$    

Onsite Infrastructure 47,000,000$    

Offsite Infrastructure 11,100,000$    

Buildings

Commercial $410 per sq. ft. 90,569,000$    

Residential $430 per sq. ft. 234,780,000$  

Community $410 per sq. ft. 12,300,000$    

Hotel $490 per sq. ft. 61,250,000$    

Total for Buildings 398,899,000$  

Total Construction Costs 456,999,000$  

Construction Expenditures, Annual Average 
Infrastructure 5,810,000$      per year

Hawaii 70% 4,067,000$      per year
Imports 30% 1,743,000$      per year

Buildings 39,889,900$    per year
Hawaii 70% 27,922,900$    per year
Imports 30% 11,967,000$    per year

45,699,900$    per year

Indirect Sales

Indirect Sales, Annual Average 1.14                   x Hawaii exp. 36,468,500$    per year

Total Direct and Indirect Sales, Annual Average 82,168,400$    per year

2.c. RESIDENTIAL PROPERTY SALES AND VALUES

Initial Sales Period 10 years

For Sale Market Housing 384                 units

Residents 2.81 residents per HH 1,079              residents

Sales Price 605,000$            per unit 232,320,000$  

For Sale Affordable Housing 96                   units

Residents 2.81 residents per HH 270                 residents

Sales Price 381,000$            per unit 36,576,000$    

Total Property Sales 268,896,000$  

Annual Property Sales 26,889,600$    per year

Source or Multiplier

Liliuokalani Trust

(Values in 2023 dollars)

Liliuokalani Trust

Liliuokalani Trust

Total Construction Expenditures, Annual Average

Table 2. Economic Impacts of Development Activities 

Liliuokalani Trust

Item

Liliuokalani Trust

 

 

Table 2. Economic Impacts of Development Activities (Continued) 
(Values in 2023 dollars) 

   Item  Source or Multiplier  Amount   Units  

2.d. PROFITS 

Risk Premium for Construction 10.0% 4,570,000$      per year
Total Profit from Construction & Related Activity 4,570,000$      per year

2.e. EMPLOYMENT (on-site & off-site)

Construction Jobs 2.56                   x sales/$1 mil 117                 jobs/year

Indirect Jobs Generated by Construction 1.54                   x direct jobs 180                 jobs/year

Total Employment 297                 jobs/year

2.f. PAYROLL

Construction Payroll 78,000$             per job 9,126,000$      per year

Payroll for Indirect Employment 56,000$             per job 10,080,000$    per year
Total Payroll 19,206,000$    per year



 

 

Item Amount Units

3.a. ON-SITE ECONOMIC ACTIVITIES SQUARE FOOTAGE
Commercial 220,900           sq. ft.
Residential

Residential Unit 600                 units
For Sale 480                 units
Rental 120                 units

Residential Square Footage 910                    sq ft per unit 546,000           sq. ft.
Hotel

Hotel Rooms 150                 rooms
Hotel Square Footage 125,000           sq. ft.

3.b RESIDENTIAL & HOTEL USE ASUMPTIONS
Rental Residential 

Market Housing 96                   units
Residents 2.81 residents per HH 270                 residents
Rents 2,400$               per unit per month 230,400$         per year

Affordable Housing 20% of rental units 24                   units
Residents 2.81 residents per HH 67                   residents
Rents 1,900$               per unit per month 46,000$           per year

Hotel (Limited-Service Hotel)
Total Rooms 150                 rooms
Occupied Rooms 75% 113                 rooms
Visitors 2.00 per room 226                 per day
Revenue

Hotel Room Revenue 225.00$             per room per day 9,280,000$      per year
3.c. ECONOMIC ACTIVITIES

Rent Revenue
Commercial 2.00$                 per sq.ft.per month 5,301,600$      per year

Residential

Market Housing 230,400$         per year

Affordable Housing 46,000$           per year

Total Rent Revenue 5,578,000$      per year

Direct Sales of New Businesses

Commercial 440$                  per sq.ft. per year 97,196,000$    per year

Hotel Rooms 9,280,000$      per year

Total Direct Sales 106,476,000$  per year

(Values in 2023 dollars)

Source or Multiplier

Table 3. Economic Impacts of Operations at Full Development

Liliuokalani Trust

Liliuokalani Trust

Liliuokalani Trust

80%
20%

Liliuokalani Trust

Table 3, Section 3.a.

Table 3, Section 3.b.

Table 3, Section 3.b.

Table 3, Section 3.b.

 
 
 

 

 

 

Table 3. Economic Impacts of Operations at Full Development (Continued) 
(Values in 2023 dollars) 

   Item      Source or Multiplier  Amount   Units  

Expenditure by New Residents

Total New Household

Market Housing 480 HH

Affordable Housing 120 HH

Household Income

Market Housing 120,000$            per household 57,600,000$    per year

Affordable Housing 80,000$             per household 9,600,000$      per year

Total Household Income 67,200,000$    per year

Consumption Expenditure by New Residents 60% of HH Income 40,320,000$    per year

Less Consumption Expenditure within Project 30% of resident consumption (12,096,000)$   per year

Net Consumption Expenditure by New Residents 28,224,000$    per year

Expenditure by New Visitors

Total New Visitors 226                 per day

Visitor Consumption Expenditure (less lodging cost) $90 per visitor per day 7,424,100$      per year

Less Other Consumption Expenditure within Project 15% of visitor consumption (1,113,600)$     

Net Consumption Expenditure by New Visitors 6,310,500$      per year

Total Revenue 146,588,500$  per year

3.d. PROFIT

Annual Profit 10% of revenues 14,658,850$    per year

3.e. EMPLOYMENT

Commercial 17.22 per acre 85                   jobs

Residential 2.7                  per acre 35                   jobs

Hotel 0.7 per room 105                 jobs
Total Employment 225                 jobs

3.f. PAYROLL
Commercial 56,000$             per job 4,760,000$      per year
Residential 56,000$             per job 1,960,000$      per year
Hotel 56,000$             per job 5,880,000$      per year

Total Payroll 12,600,000$    per year

Table 2, Section 2c. & Table 3, Section 
3.b.

Table 3, Section 3.b.

Table 2, Section 2c. & Table 3, Section 
3.b.



 

 

Item Amount Units

4.a. DEVELOPMENT ACTIVITIES
Tax and Expenditure Base

Duration 10                   years

Final Sales (taxed at 4.5%) 57,223,500$    per year

Construction Expenditures 45,699,900$    per year

Consumption 60% of payroll 11,523,600$    per year

Intermediate Sales (taxed at 0.5 %) 24,944,900$    per year

Indirect Sales Related to Construction 36,468,500$    per year

Less Consumption (11,523,600)$   per year
Profits 4,570,000$      per year

Payroll 19,206,000$    per year
Revenues, Average Annual

Excise Tax 2,413,600$      per year

Final Sales 4.0% of sales 2,288,900$      per year

Intermediate Sales 0.5% of sales 124,700$         per year

Corporate Income Taxes 4.4% of profits 201,100$         per year
Personal Income Taxes 6.9% of income 1,325,200$      per year

Conveyance Tax 50,200$           per year

Market Housing 0.20% of sales price 46,500            per year

Affordable Housing 0.10% of sales price 3,700              per year

Total Revenues 3,990,100$      per year

Revenues, Cumulative 39,901,000$    

Expenditures

Total Expenditures n.e.

Net Impact, Annual Average 3,990,100$      per year

Net Impact, Cumulative 39,901,000$    

4.b. OPERATIONS AT FULL DEVELOPMENT
Tax and Expenditure Base

Final sales 146,588,500$  per year
Profits (on-site activities) 14,658,850$    per year

Employment 225                 jobs/year
Payroll 12,600,000$    per year

Table 3, Section 3.c

Table 4. Impacts on State Revenues and Expenditures

Table 3, Section 3.e

Table 3, Section 3.d

Table 2, Section 2.f

Table 2, Section 2.d

Source or Multiplier

Table 2, Section 2.b

(Values in 2023 dollars)

Table 3, Section 3.f

Table 2, Section 2.a

 

 

 

Table 4. Impacts on State Revenues and Expenditures (Continued) 
(Values in 2023 dollars) 

 Item        Source or Multiplier  Amount   Units  

Revenues,  Annual

Excise Tax 4.0% of Final Sales 5,863,500$      per year

Corporate Income Tax 4.4% of Profit 645,000$         per year

Personal Income Tax 6.9% of Income 869,400$         per year

Recurring Conveyance Tax (Market Housing Only) 46,500$           per year

Transient Accomodation Tax (TAT) 10.25% of Hotel Revenue 951,200$         per year

Revenue to State of Hawaii General Fund 87.4% of TAT 831,300$         per year
Total Tax Revenue 8,255,700$      per year

Expenditures, Annual
Onsite Population

Visitors 225                 people
Residents 1,685              people

Total Onsite Population (defacto population) 1,910              people
State General Fund Expenditure 3,755.00$           per defacto population (7,172,100)$     per year

Net Impact, Annual 1,083,600$      per year

Section 2.b. and Section 3.b
Table 3, Section 3.b

Homes re-sell avg. every 10 yrs

 

 
 

 
 



 

 

Item Amount Units

5.a. DEVELOPMENT ACTIVITIES

Revenues, Annual Average
General Exercise Tax (GET) Surcharge

Final Sales 57,223,500$    per year

GET Surcharge 0.5% of Final Sales 286,100$         per year

Expenditures, Annual Average
Total Expenditures n.e.

Net Impact, Annual Average 286,100$         per year

Net Impact, Cumulative 2,861,000$      

5.b. OPERATIONS AT FULL DEVELOPMENT

Tax and Expenditure Base

Taxable Property Value

Commercial 150,948,333$  

    Land 1.50
 Improvement to Land 
Value Ratio 60,379,333$    

    Improvements 90,569,000$    

Residential For Sale 80%
 of total residential units 

480$               units

    Assessed Value (Sales Price) 268,896,000$  

    Less Homeowner Exemption $40,000 per home (19,200,000)$   

    Net Assessment Value 249,696,000$  

Residential For Rental 20%  of total residential units 70,434,000$    

    Land 2.00

 Improvement to Land 
Value Ratio 23,478,000$    

    Improvements 46,956,000$    

Hotel 81,666,667$    

    Land 3.00

 Improvement to Land 
Value Ratio 20,416,667$    

    Improvements 61,250,000$    

Open Space -$                

    Land -$                

    Improvements -$                

Total Taxable Property Value 552,745,000$  

Property Taxes
Commercial $10.70 per $1,000 1,615,147$      per year
Residential For Sale $6.15 per $1,000 1,535,630$      per year
Residential For Rental $11.70 per $1,000 824,078$         per year
Hotel $11.55 per $1,000 943,250$         per year
Open Space $9.35 per $1,000 -$                per year

4,918,000$      per year
Less Existing Property Tax (395,600)$        per year

Net Property Tax 4,522,400$      per year

Table 2, Section 2.b.

Exempt pursuant to HCC Section 19-77. (6)

Table 2, Section 2.b.

Table 2, Section 2.c.

Total Property Taxes

Exempt pursuant to HCC Section 19-77. (6)

Source or Multiplier
(Values in 2023 dollars)

Table 5. Impacts on County Revenues and Expenditures

Table 2, Section 2.g

COH Real Property Tax Records

Table 2, Section 2.b.

 

 

Table 5. Impacts on County Revenues and Expenditures (Continued) 
(Values in 2023 dollars) 

   Item      Source or Multiplier  Amount   Units  
Hawai'i County Transient Accommodations Tax (HCTAT)

Hotel Revenue 9,280,000$      

HCTAT 3.00% of Hotel Revenue 278,400$         

General Exercise Tax (GET) Surcharge

Final Sales 146,588,500$  per year

GET Surcharge 0.50% of Final Sales 732,900$         per year

Total Tax Revenue 5,533,700$      per year

Expenditures, Annual
Onsite Population

Visitors 226                 people
Residents 1,685              people

Total Onsite Population (defacto population) 1,911              
County General Fund Expenditure 1,905.00$           per defacto population (3,640,500)$     per year

Net Impact, Annual 1,893,200$      per year

Section 2.b. and Section 3.b
Table 3, Section 3.b

Table 3, Section 3.c
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FIGURE 1.2 PROJECT SITE PLAN
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FIGURE 3.3 EXISTING AND PROPOSED BIKE
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FIGURE 3.4 EXISTING AND PROPOSED PEDESTRIAN PLAN
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FIGURE 5.1 YEAR 2027 PROJECT-ONLY
GENERATED TRIPS

YEAR 2039 WITH PROJECT AND MITIGATION LANEAGE, VOLUME & LOS 5.8
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YEAR 2039 WITH PROJECT AND MITIGATION LANEAGE, VOLUME & LOS 5.8

MAKALAPUA PROJECT DISTRICT TIAR

FIGURE 5.4 YEAR 2032 PROJECT-ONLY
GENERATED TRIPS
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FIGURE 5.7 YEAR 2042 PROJECT-ONLY
GENERATED TRIPS
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File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

07:30 AM 0 0 0 0 0 248 0 0 0 0 0 1 0 190 7 0 446
07:45 AM 0 0 0 0 0 251 0 0 0 0 0 2 0 184 12 0 449

Total 0 0 0 0 0 499 0 0 0 0 0 3 0 374 19 0 895

08:00 AM 0 0 0 0 0 249 0 0 0 0 0 3 0 208 7 0 467
08:15 AM 0 0 0 0 0 282 0 0 0 0 0 0 0 210 9 0 501
08:30 AM 0 0 0 0 0 260 0 0 0 0 0 0 0 235 9 0 504
08:45 AM 0 0 0 0 0 280 0 0 0 0 0 1 0 256 10 0 547

Total 0 0 0 0 0 1071 0 0 0 0 0 4 0 909 35 0 2019

09:00 AM 0 0 0 0 0 258 0 0 0 0 0 0 0 232 11 0 501
09:15 AM 0 0 0 0 0 236 0 0 0 0 0 1 0 219 6 0 462

Grand Total 0 0 0 0 0 2064 0 0 0 0 0 8 0 1734 71 0 3877
Apprch % 0 0 0 0 0 100 0 0 0 0 0 100 0 96.1 3.9 0

Total % 0 0 0 0 0 53.2 0 0 0 0 0 0.2 0 44.7 1.8 0
Motorcycles 0 0 0 0 0 12 0 0 0 0 0 0 0 4 0 0 16

% Motorcycles 0 0 0 0 0 0.6 0 0 0 0 0 0 0 0.2 0 0 0.4
Cars & Light Goods 0 0 0 0 0 2002 0 0 0 0 0 0 0 1680 70 0 3752
% Cars & Light Goods 0 0 0 0 0 97 0 0 0 0 0 0 0 96.9 98.6 0 96.8

Buses 0 0 0 0 0 15 0 0 0 0 0 0 0 6 0 0 21
% Buses 0 0 0 0 0 0.7 0 0 0 0 0 0 0 0.3 0 0 0.5

Single-Unit Trucks 0 0 0 0 0 30 0 0 0 0 0 0 0 38 1 0 69
% Single-Unit Trucks 0 0 0 0 0 1.5 0 0 0 0 0 0 0 2.2 1.4 0 1.8
Articulated Trucks 0 0 0 0 0 4 0 0 0 0 0 0 0 2 0 0 6
% Articulated Trucks 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0.1 0 0 0.2
Bicycles on Road 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0 5
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0.1
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 8 0 0 0 0 8
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0.2

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

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 08:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 0 0 0 0 0 0 260 0 0 260 0 0 0 0 0 0 235 9 0 244 504
08:45 AM 0 0 0 0 0 0 280 0 0 280 0 0 0 1 1 0 256 10 0 266 547
09:00 AM 0 0 0 0 0 0 258 0 0 258 0 0 0 0 0 0 232 11 0 243 501
09:15 AM 0 0 0 0 0 0 236 0 0 236 0 0 0 1 1 0 219 6 0 225 462

Total Volume 0 0 0 0 0 0 1034 0 0 1034 0 0 0 2 2 0 942 36 0 978 2014
% App. Total 0 0 0 0 0 100 0 0 0 0 0 100 0 96.3 3.7 0

PHF .000 .000 .000 .000 .000 .000 .923 .000 .000 .923 .000 .000 .000 .500 .500 .000 .920 .818 .000 .919 .920
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

03:00 PM 0 0 0 0 0 308 0 0 0 0 0 2 0 350 12 0 672
03:15 PM 0 0 0 0 0 270 0 0 0 0 0 2 0 396 11 0 679
03:30 PM 0 0 0 0 0 256 0 0 0 0 0 1 0 372 19 0 648
03:45 PM 0 0 0 0 0 298 0 0 0 0 0 0 0 417 16 0 731

Total 0 0 0 0 0 1132 0 0 0 0 0 5 0 1535 58 0 2730

04:00 PM 0 0 0 0 0 243 0 0 0 0 0 0 0 443 21 0 707
04:15 PM 0 0 0 0 0 279 0 1 0 0 0 0 0 414 12 0 706
04:30 PM 0 0 0 0 0 243 0 0 0 0 0 0 0 420 10 0 673
04:45 PM 0 0 0 0 0 263 0 0 0 0 0 0 0 397 13 0 673

Total 0 0 0 0 0 1028 0 1 0 0 0 0 0 1674 56 0 2759

Grand Total 0 0 0 0 0 2160 0 1 0 0 0 5 0 3209 114 0 5489
Apprch % 0 0 0 0 0 100 0 0 0 0 0 100 0 96.6 3.4 0

Total % 0 0 0 0 0 39.4 0 0 0 0 0 0.1 0 58.5 2.1 0
Motorcycles 0 0 0 0 0 7 0 0 0 0 0 0 0 16 1 0 24

% Motorcycles 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0.5 0.9 0 0.4
Cars & Light Goods 0 0 0 0 0 2106 0 0 0 0 0 0 0 3160 109 0 5375
% Cars & Light Goods 0 0 0 0 0 97.5 0 0 0 0 0 0 0 98.5 95.6 0 97.9

Buses 0 0 0 0 0 11 0 0 0 0 0 0 0 6 0 0 17
% Buses 0 0 0 0 0 0.5 0 0 0 0 0 0 0 0.2 0 0 0.3

Single-Unit Trucks 0 0 0 0 0 27 0 0 0 0 0 0 0 16 3 0 46
% Single-Unit Trucks 0 0 0 0 0 1.2 0 0 0 0 0 0 0 0.5 2.6 0 0.8
Articulated Trucks 0 0 0 0 0 8 0 0 0 0 0 0 0 10 1 0 19
% Articulated Trucks 0 0 0 0 0 0.4 0 0 0 0 0 0 0 0.3 0.9 0 0.3
Bicycles on Road 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
% Bicycles on Road 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
% 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 1 0 0 0 5 0 0 0 0 6
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

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 0 0 0 0 0 0 256 0 0 256 0 0 0 1 1 0 372 19 0 391 648
03:45 PM 0 0 0 0 0 0 298 0 0 298 0 0 0 0 0 0 417 16 0 433 731
04:00 PM 0 0 0 0 0 0 243 0 0 243 0 0 0 0 0 0 443 21 0 464 707
04:15 PM 0 0 0 0 0 0 279 0 1 280 0 0 0 0 0 0 414 12 0 426 706

Total Volume 0 0 0 0 0 0 1076 0 1 1077 0 0 0 1 1 0 1646 68 0 1714 2792
% App. Total 0 0 0 0 0 99.9 0 0.1 0 0 0 100 0 96 4 0

PHF .000 .000 .000 .000 .000 .000 .903 .000 .250 .904 .000 .000 .000 .250 .250 .000 .929 .810 .000 .923 .955
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

11:00 AM 0 0 0 0 0 296 0 0 0 0 0 1 0 275 4 0 576
11:15 AM 0 0 0 0 0 252 0 0 0 0 0 2 0 249 8 0 511
11:30 AM 0 0 0 0 0 286 0 0 0 0 0 0 0 330 5 0 621
11:45 AM 0 0 0 0 0 275 0 0 0 0 0 0 0 290 9 0 574

Total 0 0 0 0 0 1109 0 0 0 0 0 3 0 1144 26 0 2282

12:00 PM 0 0 0 0 0 258 0 0 0 0 0 0 0 291 6 0 555
12:15 PM 0 0 0 0 0 238 0 0 0 0 0 2 0 330 4 0 574
12:30 PM 0 0 0 0 0 274 0 0 0 0 0 2 0 306 3 0 585
12:45 PM 0 0 0 0 0 247 0 0 0 0 0 1 0 287 11 0 546

Total 0 0 0 0 0 1017 0 0 0 0 0 5 0 1214 24 0 2260

Grand Total 0 0 0 0 0 2126 0 0 0 0 0 8 0 2358 50 0 4542
Apprch % 0 0 0 0 0 100 0 0 0 0 0 100 0 97.9 2.1 0

Total % 0 0 0 0 0 46.8 0 0 0 0 0 0.2 0 51.9 1.1 0
Motorcycles 0 0 0 0 0 12 0 0 0 0 0 0 0 9 1 0 22

% Motorcycles 0 0 0 0 0 0.6 0 0 0 0 0 0 0 0.4 2 0 0.5
Cars & Light Goods 0 0 0 0 0 2101 0 0 0 0 0 0 0 2326 43 0 4470
% Cars & Light Goods 0 0 0 0 0 98.8 0 0 0 0 0 0 0 98.6 86 0 98.4

Buses 0 0 0 0 0 2 0 0 0 0 0 0 0 7 0 0 9
% Buses 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0.3 0 0 0.2

Single-Unit Trucks 0 0 0 0 0 10 0 0 0 0 0 0 0 8 6 0 24
% Single-Unit Trucks 0 0 0 0 0 0.5 0 0 0 0 0 0 0 0.3 12 0 0.5
Articulated Trucks 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0 5
% Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0.1
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 4
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 6
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 75 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Eho St - Quenn Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

Southbound
Westbound Approach

Westbound
EHO ST

Northbound
QUEEN KAAHUMANU HWY

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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 0 0 0 0 0 0 286 0 0 286 0 0 0 0 0 0 330 5 0 335 621
11:45 AM 0 0 0 0 0 0 275 0 0 275 0 0 0 0 0 0 290 9 0 299 574
12:00 PM 0 0 0 0 0 0 258 0 0 258 0 0 0 0 0 0 291 6 0 297 555
12:15 PM 0 0 0 0 0 0 238 0 0 238 0 0 0 2 2 0 330 4 0 334 574

Total Volume 0 0 0 0 0 0 1057 0 0 1057 0 0 0 2 2 0 1241 24 0 1265 2324
% App. Total 0 0 0 0 0 100 0 0 0 0 0 100 0 98.1 1.9 0

PHF .000 .000 .000 .000 .000 .000 .924 .000 .000 .924 .000 .000 .000 .250 .250 .000 .940 .667 .000 .944 .936
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
KUAKINI HWY

Westbound
KAIWI ST

Northbound
KUAKINI HWY

Eastbound

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

07:30 AM 27 0 1 0 7 59 62 0 5 3 6 5 3 29 4 0 211
07:45 AM 26 5 0 0 9 60 102 1 2 4 2 4 2 20 3 0 240

Total 53 5 1 0 16 119 164 1 7 7 8 9 5 49 7 0 451

08:00 AM 37 4 4 0 17 51 97 0 5 3 11 3 3 26 3 0 264
08:15 AM 35 3 6 0 11 60 80 0 5 4 3 0 8 45 5 2 267
08:30 AM 42 6 1 0 7 55 71 1 2 10 7 2 0 25 6 0 235
08:45 AM 36 5 3 0 16 46 80 0 1 8 8 0 0 37 4 0 244

Total 150 18 14 0 51 212 328 1 13 25 29 5 11 133 18 2 1010

09:00 AM 34 4 6 0 8 56 69 2 2 8 5 5 0 49 7 2 257
09:15 AM 47 6 5 0 10 68 76 1 6 7 8 1 0 51 9 2 297

Grand Total 284 33 26 0 85 455 637 5 28 47 50 20 16 282 41 6 2015
Apprch % 82.8 9.6 7.6 0 7.2 38.5 53.9 0.4 19.3 32.4 34.5 13.8 4.6 81.7 11.9 1.7

Total % 14.1 1.6 1.3 0 4.2 22.6 31.6 0.2 1.4 2.3 2.5 1 0.8 14 2 0.3
Motorcycles 7 0 0 0 2 7 7 0 0 0 2 0 0 2 0 0 27

% Motorcycles 2.5 0 0 0 2.4 1.5 1.1 0 0 0 4 0 0 0.7 0 0 1.3
Cars & Light Goods 260 32 24 0 82 436 622 0 28 46 46 0 16 265 39 0 1896
% Cars & Light Goods 91.5 97 92.3 0 96.5 95.8 97.6 0 100 97.9 92 0 100 94 95.1 0 94.1

Buses 1 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 4
% Buses 0.4 0 3.8 0 0 0.2 0 0 0 0 0 0 0 0.4 0 0 0.2

Single-Unit Trucks 13 1 0 0 1 6 8 0 0 1 2 0 0 4 1 0 37
% Single-Unit Trucks 4.6 3 0 0 1.2 1.3 1.3 0 0 2.1 4 0 0 1.4 2.4 0 1.8
Articulated Trucks 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
% Articulated Trucks 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0.1
Bicycles on Road 2 0 1 0 0 5 0 0 0 0 0 0 0 9 1 0 18
% Bicycles on Road 0.7 0 3.8 0 0 1.1 0 0 0 0 0 0 0 3.2 2.4 0 0.9
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 4 5
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 66.7 0.2

Pedestrians 0 0 0 0 0 0 0 5 0 0 0 19 0 0 0 2 26
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 95 0 0 0 33.3 1.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

KAIWI ST
Southbound

KUAKINI HWY
Westbound

KAIWI ST
Northbound

KUAKINI HWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 42 6 1 0 49 7 55 71 1 134 2 10 7 2 21 0 25 6 0 31 235
08:45 AM 36 5 3 0 44 16 46 80 0 142 1 8 8 0 17 0 37 4 0 41 244
09:00 AM 34 4 6 0 44 8 56 69 2 135 2 8 5 5 20 0 49 7 2 58 257
09:15 AM 47 6 5 0 58 10 68 76 1 155 6 7 8 1 22 0 51 9 2 62 297

Total Volume 159 21 15 0 195 41 225 296 4 566 11 33 28 8 80 0 162 26 4 192 1033
% App. Total 81.5 10.8 7.7 0 7.2 39.8 52.3 0.7 13.8 41.2 35 10 0 84.4 13.5 2.1

PHF .846 .875 .625 .000 .841 .641 .827 .925 .500 .913 .458 .825 .875 .400 .909 .000 .794 .722 .500 .774 .870
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
KUAKINI HWY

Westbound
KAIWI ST

Northbound
KUAKINI HWY

Eastbound

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

03:00 PM 59 6 12 0 8 85 90 0 3 4 10 3 5 67 8 0 360
03:15 PM 67 5 11 0 14 69 93 1 6 4 14 5 7 76 5 1 378
03:30 PM 71 5 12 0 13 82 96 0 6 17 11 2 6 64 8 1 394
03:45 PM 51 9 11 0 16 83 103 0 5 6 15 1 7 73 6 0 386

Total 248 25 46 0 51 319 382 1 20 31 50 11 25 280 27 2 1518

04:00 PM 75 7 10 0 11 85 91 2 9 9 12 5 7 80 8 0 411
04:15 PM 66 3 10 0 8 76 103 2 9 10 8 1 4 59 8 1 368
04:30 PM 77 6 10 0 13 88 83 0 5 9 11 1 13 72 8 1 397
04:45 PM 54 6 7 1 9 86 84 1 5 8 14 3 12 64 9 0 363

Total 272 22 37 1 41 335 361 5 28 36 45 10 36 275 33 2 1539

Grand Total 520 47 83 1 92 654 743 6 48 67 95 21 61 555 60 4 3057
Apprch % 79.9 7.2 12.7 0.2 6.2 43.7 49.7 0.4 20.8 29 41.1 9.1 9 81.6 8.8 0.6

Total % 17 1.5 2.7 0 3 21.4 24.3 0.2 1.6 2.2 3.1 0.7 2 18.2 2 0.1
Motorcycles 12 0 1 0 1 7 8 0 0 0 0 0 0 14 0 0 43

% Motorcycles 2.3 0 1.2 0 1.1 1.1 1.1 0 0 0 0 0 0 2.5 0 0 1.4
Cars & Light Goods 504 44 79 0 91 644 727 0 48 67 95 0 61 540 60 0 2960
% Cars & Light Goods 96.9 93.6 95.2 0 98.9 98.5 97.8 0 100 100 100 0 100 97.3 100 0 96.8

Buses 0 0 2 0 0 1 0 0 0 0 0 0 0 1 0 0 4
% Buses 0 0 2.4 0 0 0.2 0 0 0 0 0 0 0 0.2 0 0 0.1

Single-Unit Trucks 3 1 1 0 0 0 4 0 0 0 0 0 0 0 0 0 9
% Single-Unit Trucks 0.6 2.1 1.2 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0.3
Articulated Trucks 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0
Bicycles on Road 1 2 0 0 0 2 3 0 0 0 0 0 0 0 0 0 8
% Bicycles on Road 0.2 4.3 0 0 0 0.3 0.4 0 0 0 0 0 0 0 0 0 0.3
Bicycles on Crosswalk 0 0 0 0 0 0 0 2 0 0 0 3 0 0 0 1 6
% Bicycles on Crosswalk 0 0 0 0 0 0 0 33.3 0 0 0 14.3 0 0 0 25 0.2

Pedestrians 0 0 0 1 0 0 0 4 0 0 0 18 0 0 0 3 26
% Pedestrians 0 0 0 100 0 0 0 66.7 0 0 0 85.7 0 0 0 75 0.9

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

KAIWI ST
Southbound

KUAKINI HWY
Westbound

KAIWI ST
Northbound

KUAKINI HWY
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 71 5 12 0 88 13 82 96 0 191 6 17 11 2 36 6 64 8 1 79 394
03:45 PM 51 9 11 0 71 16 83 103 0 202 5 6 15 1 27 7 73 6 0 86 386
04:00 PM 75 7 10 0 92 11 85 91 2 189 9 9 12 5 35 7 80 8 0 95 411
04:15 PM 66 3 10 0 79 8 76 103 2 189 9 10 8 1 28 4 59 8 1 72 368

Total Volume 263 24 43 0 330 48 326 393 4 771 29 42 46 9 126 24 276 30 2 332 1559
% App. Total 79.7 7.3 13 0 6.2 42.3 51 0.5 23 33.3 36.5 7.1 7.2 83.1 9 0.6

PHF .877 .667 .896 .000 .897 .750 .959 .954 .500 .954 .806 .618 .767 .450 .875 .857 .863 .938 .500 .874 .948

 KAIWI ST 

 K
U

A
K

IN
I H

W
Y

  K
U

A
K

IN
I H

W
Y

 
 KAIWI ST 

Right
43

Thru
24

Left
263

Peds
0

InOut Total
459 330 789

Out
0

In
0

Total0

R
ight
393

T
hru
326

Left 48
P

eds 4

O
ut

T
otal

In
585

771
1356

Out
0

In
0

Tot
al

0

Left
29

Thru
42

Right
46

Peds
9

Out TotalIn
102 126 228

Out
0

In 0

Total
0

Le
ft24

T
hr

u
27

6
R

ig
ht30

P
ed

s2

T
ot

al
O

ut
In

39
8

33
2

73
0

Out
0

In
0

Tot
al

0

Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
KUAKINI HWY

Westbound
KAIWI ST

Northbound
KUAKINI HWY

Eastbound

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

11:00 AM 31 8 7 0 8 95 78 0 5 6 7 12 7 62 2 0 328
11:15 AM 49 2 3 6 7 70 80 6 5 4 7 7 9 76 6 4 341
11:30 AM 42 6 6 1 10 98 82 0 1 5 11 18 11 81 6 0 378
11:45 AM 46 4 4 1 6 84 109 1 4 8 8 2 9 78 4 1 369

Total 168 20 20 8 31 347 349 7 15 23 33 39 36 297 18 5 1416

12:00 PM 40 5 8 0 12 91 77 0 7 2 11 6 8 80 9 0 356
12:15 PM 57 5 8 3 14 73 73 4 4 8 14 16 5 89 3 1 377
12:30 PM 45 3 13 0 17 77 76 2 4 6 14 3 15 72 7 0 354
12:45 PM 55 4 7 0 11 93 97 3 6 6 11 4 8 83 6 0 394

Total 197 17 36 3 54 334 323 9 21 22 50 29 36 324 25 1 1481

Grand Total 365 37 56 11 85 681 672 16 36 45 83 68 72 621 43 6 2897
Apprch % 77.8 7.9 11.9 2.3 5.8 46.8 46.2 1.1 15.5 19.4 35.8 29.3 9.7 83.7 5.8 0.8

Total % 12.6 1.3 1.9 0.4 2.9 23.5 23.2 0.6 1.2 1.6 2.9 2.3 2.5 21.4 1.5 0.2
Motorcycles 12 3 1 0 1 10 14 0 0 1 2 0 0 13 0 0 57

% Motorcycles 3.3 8.1 1.8 0 1.2 1.5 2.1 0 0 2.2 2.4 0 0 2.1 0 0 2
Cars & Light Goods 352 34 54 0 82 666 654 0 36 44 80 0 70 601 43 0 2716
% Cars & Light Goods 96.4 91.9 96.4 0 96.5 97.8 97.3 0 100 97.8 96.4 0 97.2 96.8 100 0 93.8

Buses 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
% Buses 0 0 0 0 0 0 0 0 0 0 0 0 2.8 0 0 0 0.1

Single-Unit Trucks 1 0 1 0 2 2 3 0 0 0 1 0 0 1 0 0 11
% Single-Unit Trucks 0.3 0 1.8 0 2.4 0.3 0.4 0 0 0 1.2 0 0 0.2 0 0 0.4
Articulated Trucks 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0
Bicycles on Road 0 0 0 0 0 2 1 0 0 0 0 0 0 6 0 0 9
% Bicycles on Road 0 0 0 0 0 0.3 0.1 0 0 0 0 0 0 1 0 0 0.3
Bicycles on Crosswalk 0 0 0 2 0 0 0 0 0 0 0 11 0 0 0 0 13
% Bicycles on Crosswalk 0 0 0 18.2 0 0 0 0 0 0 0 16.2 0 0 0 0 0.4

Pedestrians 0 0 0 9 0 0 0 16 0 0 0 57 0 0 0 6 88
% Pedestrians 0 0 0 81.8 0 0 0 100 0 0 0 83.8 0 0 0 100 3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

KAIWI ST
Southbound

KUAKINI HWY
Westbound

KAIWI ST
Northbound

KUAKINI HWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 42 6 6 1 55 10 98 82 0 190 1 5 11 18 35 11 81 6 0 98 378
11:45 AM 46 4 4 1 55 6 84 109 1 200 4 8 8 2 22 9 78 4 1 92 369
12:00 PM 40 5 8 0 53 12 91 77 0 180 7 2 11 6 26 8 80 9 0 97 356
12:15 PM 57 5 8 3 73 14 73 73 4 164 4 8 14 16 42 5 89 3 1 98 377

Total Volume 185 20 26 5 236 42 346 341 5 734 16 23 44 42 125 33 328 22 2 385 1480
% App. Total 78.4 8.5 11 2.1 5.7 47.1 46.5 0.7 12.8 18.4 35.2 33.6 8.6 85.2 5.7 0.5

PHF .811 .833 .813 .417 .808 .750 .883 .782 .313 .918 .571 .719 .786 .583 .744 .750 .921 .611 .500 .982 .979
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
Eastbound

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

07:30 AM 8 26 0 0 3 1 9 0 3 52 12 1 1 0 0 0 116
07:45 AM 12 25 1 0 5 0 7 0 4 76 28 0 0 0 2 0 160

Total 20 51 1 0 8 1 16 0 7 128 40 1 1 0 2 0 276

08:00 AM 24 38 1 0 6 0 5 0 1 78 31 1 2 1 1 0 189
08:15 AM 10 35 1 0 8 0 10 0 0 70 27 0 0 0 0 0 161
08:30 AM 18 40 1 0 9 0 17 1 1 76 25 0 0 0 0 0 188
08:45 AM 23 37 1 0 7 0 8 1 0 67 31 1 2 0 0 0 178

Total 75 150 4 0 30 0 40 2 2 291 114 2 4 1 1 0 716

09:00 AM 21 37 2 0 8 0 7 0 0 66 22 0 2 0 0 0 165
09:15 AM 18 43 1 0 13 0 20 1 1 72 22 0 0 0 0 2 193

Grand Total 134 281 8 0 59 1 83 3 10 557 198 3 7 1 3 2 1350
Apprch % 31.7 66.4 1.9 0 40.4 0.7 56.8 2.1 1.3 72.5 25.8 0.4 53.8 7.7 23.1 15.4

Total % 9.9 20.8 0.6 0 4.4 0.1 6.1 0.2 0.7 41.3 14.7 0.2 0.5 0.1 0.2 0.1
Motorcycles 1 4 0 0 2 0 0 0 0 3 7 0 0 0 0 0 17

% Motorcycles 0.7 1.4 0 0 3.4 0 0 0 0 0.5 3.5 0 0 0 0 0 1.3
Cars & Light Goods 119 262 8 0 53 1 77 0 10 542 189 0 7 1 3 0 1272
% Cars & Light Goods 88.8 93.2 100 0 89.8 100 92.8 0 100 97.3 95.5 0 100 100 100 0 94.2

Buses 3 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 7
% Buses 2.2 0 0 0 1.7 0 3.6 0 0 0 0 0 0 0 0 0 0.5

Single-Unit Trucks 8 6 0 0 2 0 2 0 0 9 0 0 0 0 0 0 27
% Single-Unit Trucks 6 2.1 0 0 3.4 0 2.4 0 0 1.6 0 0 0 0 0 0 2
Articulated Trucks 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
Bicycles on Road 3 9 0 0 1 0 1 0 0 3 2 0 0 0 0 0 19
% Bicycles on Road 2.2 3.2 0 0 1.7 0 1.2 0 0 0.5 1 0 0 0 0 0 1.4
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 3 0 0 0 3 0 0 0 2 8
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 100 0.6

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

KAIWI ST
Southbound

PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 18 40 1 0 59 9 0 17 1 27 1 76 25 0 102 0 0 0 0 0 188
08:45 AM 23 37 1 0 61 7 0 8 1 16 0 67 31 1 99 2 0 0 0 2 178
09:00 AM 21 37 2 0 60 8 0 7 0 15 0 66 22 0 88 2 0 0 0 2 165
09:15 AM 18 43 1 0 62 13 0 20 1 34 1 72 22 0 95 0 0 0 2 2 193

Total Volume 80 157 5 0 242 37 0 52 3 92 2 281 100 1 384 4 0 0 2 6 724
% App. Total 33.1 64.9 2.1 0 40.2 0 56.5 3.3 0.5 73.2 26 0.3 66.7 0 0 33.3

PHF .870 .913 .625 .000 .976 .712 .000 .650 .750 .676 .500 .924 .806 .250 .941 .500 .000 .000 .250 .750 .938
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
Eastbound

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

03:00 PM 20 62 0 0 19 0 29 2 1 82 25 2 0 0 0 0 242
03:15 PM 26 58 0 0 23 0 31 1 0 85 30 0 0 0 0 2 256
03:30 PM 18 70 0 0 22 0 34 0 2 90 24 1 2 1 2 3 269
03:45 PM 25 51 0 0 19 0 20 1 1 101 22 1 1 0 2 1 245

Total 89 241 0 0 83 0 114 4 4 358 101 4 3 1 4 6 1012

04:00 PM 34 68 1 0 23 0 19 2 0 76 26 0 1 0 2 1 253
04:15 PM 17 53 0 1 23 0 31 0 1 87 33 2 0 0 1 1 250
04:30 PM 24 73 1 0 20 0 23 0 1 89 24 2 2 0 2 4 265
04:45 PM 27 47 0 0 15 0 27 1 1 74 25 0 0 0 0 9 226

Total 102 241 2 1 81 0 100 3 3 326 108 4 3 0 5 15 994

Grand Total 191 482 2 1 164 0 214 7 7 684 209 8 6 1 9 21 2006
Apprch % 28.3 71.3 0.3 0.1 42.6 0 55.6 1.8 0.8 75.3 23 0.9 16.2 2.7 24.3 56.8

Total % 9.5 24 0.1 0 8.2 0 10.7 0.3 0.3 34.1 10.4 0.4 0.3 0 0.4 1
Motorcycles 1 10 0 0 3 0 2 0 0 10 1 0 0 0 0 0 27

% Motorcycles 0.5 2.1 0 0 1.8 0 0.9 0 0 1.5 0.5 0 0 0 0 0 1.3
Cars & Light Goods 183 460 2 0 155 0 207 0 7 663 202 0 5 1 9 0 1894
% Cars & Light Goods 95.8 95.4 100 0 94.5 0 96.7 0 100 96.9 96.7 0 83.3 100 100 0 94.4

Buses 5 1 0 0 1 0 4 0 0 1 0 0 0 0 0 0 12
% Buses 2.6 0.2 0 0 0.6 0 1.9 0 0 0.1 0 0 0 0 0 0 0.6

Single-Unit Trucks 0 6 0 0 2 0 1 0 0 7 2 0 1 0 0 0 19
% Single-Unit Trucks 0 1.2 0 0 1.2 0 0.5 0 0 1 1 0 16.7 0 0 0 0.9
Articulated Trucks 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
% Articulated Trucks 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0
Bicycles on Road 2 5 0 0 3 0 0 0 0 2 4 0 0 0 0 0 16
% Bicycles on Road 1 1 0 0 1.8 0 0 0 0 0.3 1.9 0 0 0 0 0 0.8
Bicycles on Crosswalk 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 3 5
% Bicycles on Crosswalk 0 0 0 100 0 0 0 0 0 0 0 12.5 0 0 0 14.3 0.2

Pedestrians 0 0 0 0 0 0 0 7 0 0 0 7 0 0 0 18 32
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 87.5 0 0 0 85.7 1.6

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

KAIWI ST
Southbound

PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
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 18 70 0 0 88 22 0 34 0 56 2 90 24 1 117 2 1 2 3 8 269
03:45 PM 25 51 0 0 76 19 0 20 1 40 1 101 22 1 125 1 0 2 1 4 245
04:00 PM 34 68 1 0 103 23 0 19 2 44 0 76 26 0 102 1 0 2 1 4 253
04:15 PM 17 53 0 1 71 23 0 31 0 54 1 87 33 2 123 0 0 1 1 2 250

Total Volume 94 242 1 1 338 87 0 104 3 194 4 354 105 4 467 4 1 7 6 18 1017
% App. Total 27.8 71.6 0.3 0.3 44.8 0 53.6 1.5 0.9 75.8 22.5 0.9 22.2 5.6 38.9 33.3

PHF .691 .864 .250 .250 .820 .946 .000 .765 .375 .866 .500 .876 .795 .500 .934 .500 .250 .875 .500 .563 .945
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KAIWI ST

Southbound
PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
Eastbound

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

11:00 AM 16 36 0 0 11 0 12 0 0 70 23 0 0 0 0 0 168
11:15 AM 18 39 0 0 13 0 10 0 0 71 25 0 0 0 0 0 176
11:30 AM 23 50 0 0 6 0 13 0 0 58 33 1 0 0 0 3 187
11:45 AM 19 39 0 0 19 0 23 0 0 94 39 0 1 0 0 2 236

Total 76 164 0 0 49 0 58 0 0 293 120 1 1 0 0 5 767

12:00 PM 28 42 0 0 14 0 28 0 2 59 28 0 0 0 0 1 202
12:15 PM 17 58 0 0 20 0 24 0 1 58 30 0 0 0 0 0 208
12:30 PM 27 49 0 0 20 0 32 2 0 71 30 0 1 0 1 4 237
12:45 PM 26 52 1 0 16 0 24 0 0 85 30 0 0 0 0 4 238

Total 98 201 1 0 70 0 108 2 3 273 118 0 1 0 1 9 885

Grand Total 174 365 1 0 119 0 166 2 3 566 238 1 2 0 1 14 1652
Apprch % 32.2 67.6 0.2 0 41.5 0 57.8 0.7 0.4 70 29.5 0.1 11.8 0 5.9 82.4

Total % 10.5 22.1 0.1 0 7.2 0 10 0.1 0.2 34.3 14.4 0.1 0.1 0 0.1 0.8
Motorcycles 1 13 0 0 2 0 2 0 0 12 5 0 0 0 0 0 35

% Motorcycles 0.6 3.6 0 0 1.7 0 1.2 0 0 2.1 2.1 0 0 0 0 0 2.1
Cars & Light Goods 171 348 1 0 116 0 161 0 3 546 230 0 2 0 1 0 1579
% Cars & Light Goods 98.3 95.3 100 0 97.5 0 97 0 100 96.5 96.6 0 100 0 100 0 95.6

Buses 2 0 0 0 0 0 2 0 0 3 0 0 0 0 0 0 7
% Buses 1.1 0 0 0 0 0 1.2 0 0 0.5 0 0 0 0 0 0 0.4

Single-Unit Trucks 0 0 0 0 1 0 1 0 0 3 1 0 0 0 0 0 6
% Single-Unit Trucks 0 0 0 0 0.8 0 0.6 0 0 0.5 0.4 0 0 0 0 0 0.4
Articulated Trucks 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
Bicycles on Road 0 4 0 0 0 0 0 0 0 2 2 0 0 0 0 0 8
% Bicycles on Road 0 1.1 0 0 0 0 0 0 0 0.4 0.8 0 0 0 0 0 0.5
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.1 0.1

Pedestrians 0 0 0 0 0 0 0 2 0 0 0 1 0 0 0 13 16
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 92.9 1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Pawai Pl
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

KAIWI ST
Southbound

PAWAI PL
Westbound

KAIWI ST
Northbound

PRIVATE DWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 23 50 0 0 73 6 0 13 0 19 0 58 33 1 92 0 0 0 3 3 187
11:45 AM 19 39 0 0 58 19 0 23 0 42 0 94 39 0 133 1 0 0 2 3 236
12:00 PM 28 42 0 0 70 14 0 28 0 42 2 59 28 0 89 0 0 0 1 1 202
12:15 PM 17 58 0 0 75 20 0 24 0 44 1 58 30 0 89 0 0 0 0 0 208

Total Volume 87 189 0 0 276 59 0 88 0 147 3 269 130 1 403 1 0 0 6 7 833
% App. Total 31.5 68.5 0 0 40.1 0 59.9 0 0.7 66.7 32.3 0.2 14.3 0 0 85.7

PHF .777 .815 .000 .000 .920 .738 .000 .786 .000 .835 .375 .715 .833 .250 .758 .250 .000 .000 .500 .583 .882
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

07:30 AM 0 0 0 0 0 224 0 0 0 0 32 1 0 165 26 0 448
07:45 AM 0 0 0 0 0 259 0 0 0 0 33 1 0 164 50 0 507

Total 0 0 0 0 0 483 0 0 0 0 65 2 0 329 76 0 955

08:00 AM 0 0 0 0 0 246 0 0 0 0 35 4 0 186 66 0 537
08:15 AM 0 0 0 0 0 282 0 0 0 0 49 0 0 162 39 0 532
08:30 AM 0 0 0 0 0 262 0 0 0 0 40 0 0 206 43 0 551
08:45 AM 0 0 0 0 0 256 0 0 0 0 46 1 0 213 44 0 560

Total 0 0 0 0 0 1046 0 0 0 0 170 5 0 767 192 0 2180

09:00 AM 0 0 0 0 0 237 0 0 0 0 48 0 0 196 37 0 518
09:15 AM 0 0 0 0 0 218 0 0 0 0 55 0 0 170 45 0 488

Grand Total 0 0 0 0 0 1984 0 0 0 0 338 7 0 1462 350 0 4141
Apprch % 0 0 0 0 0 100 0 0 0 0 98 2 0 80.7 19.3 0

Total % 0 0 0 0 0 47.9 0 0 0 0 8.2 0.2 0 35.3 8.5 0
Motorcycles 0 0 0 0 0 7 0 0 0 0 0 0 0 3 2 0 12

% Motorcycles 0 0 0 0 0 0.4 0 0 0 0 0 0 0 0.2 0.6 0 0.3
Cars & Light Goods 0 0 0 0 0 1926 0 0 0 0 326 0 0 1419 341 0 4012
% Cars & Light Goods 0 0 0 0 0 97.1 0 0 0 0 96.4 0 0 97.1 97.4 0 96.9

Buses 0 0 0 0 0 9 0 0 0 0 4 0 0 1 0 0 14
% Buses 0 0 0 0 0 0.5 0 0 0 0 1.2 0 0 0.1 0 0 0.3

Single-Unit Trucks 0 0 0 0 0 30 0 0 0 0 7 0 0 30 7 0 74
% Single-Unit Trucks 0 0 0 0 0 1.5 0 0 0 0 2.1 0 0 2.1 2 0 1.8
Articulated Trucks 0 0 0 0 0 7 0 0 0 0 1 0 0 5 0 0 13
% Articulated Trucks 0 0 0 0 0 0.4 0 0 0 0 0.3 0 0 0.3 0 0 0.3
Bicycles on Road 0 0 0 0 0 5 0 0 0 0 0 0 0 4 0 0 9
% Bicycles on Road 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0.3 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 St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 0 0 0 0 246 0 0 246 0 0 35 4 39 0 186 66 0 252 537
08:15 AM 0 0 0 0 0 0 282 0 0 282 0 0 49 0 49 0 162 39 0 201 532
08:30 AM 0 0 0 0 0 0 262 0 0 262 0 0 40 0 40 0 206 43 0 249 551
08:45 AM 0 0 0 0 0 0 256 0 0 256 0 0 46 1 47 0 213 44 0 257 560

Total Volume 0 0 0 0 0 0 1046 0 0 1046 0 0 170 5 175 0 767 192 0 959 2180
% App. Total 0 0 0 0 0 100 0 0 0 0 97.1 2.9 0 80 20 0

PHF .000 .000 .000 .000 .000 .000 .927 .000 .000 .927 .000 .000 .867 .313 .893 .000 .900 .727 .000 .933 .973
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Peak Hour Begins at 08:00 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

03:00 PM 0 0 0 0 0 300 0 0 0 0 84 0 0 284 38 0 706
03:15 PM 0 0 0 0 0 275 0 0 0 0 66 0 0 314 49 0 704
03:30 PM 0 0 0 0 0 276 0 0 0 0 86 0 0 302 52 0 716
03:45 PM 0 0 0 0 0 291 0 0 0 0 96 0 0 326 61 0 774

Total 0 0 0 0 0 1142 0 0 0 0 332 0 0 1226 200 0 2900

04:00 PM 0 0 0 0 0 244 0 0 0 0 104 0 0 363 56 0 767
04:15 PM 0 0 0 0 0 268 0 0 0 0 101 0 0 337 41 0 747
04:30 PM 0 0 0 0 0 245 0 0 0 0 125 0 0 286 38 0 694
04:45 PM 0 0 0 0 0 256 0 0 0 0 93 0 0 325 54 0 728

Total 0 0 0 0 0 1013 0 0 0 0 423 0 0 1311 189 0 2936

Grand Total 0 0 0 0 0 2155 0 0 0 0 755 0 0 2537 389 0 5836
Apprch % 0 0 0 0 0 100 0 0 0 0 100 0 0 86.7 13.3 0

Total % 0 0 0 0 0 36.9 0 0 0 0 12.9 0 0 43.5 6.7 0
Motorcycles 0 0 0 0 0 6 0 0 0 0 5 0 0 9 2 0 22

% Motorcycles 0 0 0 0 0 0.3 0 0 0 0 0.7 0 0 0.4 0.5 0 0.4
Cars & Light Goods 0 0 0 0 0 2112 0 0 0 0 742 0 0 2502 382 0 5738
% Cars & Light Goods 0 0 0 0 0 98 0 0 0 0 98.3 0 0 98.6 98.2 0 98.3

Buses 0 0 0 0 0 8 0 0 0 0 6 0 0 0 1 0 15
% Buses 0 0 0 0 0 0.4 0 0 0 0 0.8 0 0 0 0.3 0 0.3

Single-Unit Trucks 0 0 0 0 0 18 0 0 0 0 1 0 0 10 3 0 32
% Single-Unit Trucks 0 0 0 0 0 0.8 0 0 0 0 0.1 0 0 0.4 0.8 0 0.5
Articulated Trucks 0 0 0 0 0 9 0 0 0 0 1 0 0 14 1 0 25
% Articulated Trucks 0 0 0 0 0 0.4 0 0 0 0 0.1 0 0 0.6 0.3 0 0.4
Bicycles on Road 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 0 4
% Bicycles on Road 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0.1 0 0 0.1
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 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

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 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 0 0 0 0 0 0 276 0 0 276 0 0 86 0 86 0 302 52 0 354 716
03:45 PM 0 0 0 0 0 0 291 0 0 291 0 0 96 0 96 0 326 61 0 387 774
04:00 PM 0 0 0 0 0 0 244 0 0 244 0 0 104 0 104 0 363 56 0 419 767
04:15 PM 0 0 0 0 0 0 268 0 0 268 0 0 101 0 101 0 337 41 0 378 747

Total Volume 0 0 0 0 0 0 1079 0 0 1079 0 0 387 0 387 0 1328 210 0 1538 3004
% App. Total 0 0 0 0 0 100 0 0 0 0 100 0 0 86.3 13.7 0

PHF .000 .000 .000 .000 .000 .000 .927 .000 .000 .927 .000 .000 .930 .000 .930 .000 .915 .861 .000 .918 .970
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

11:00 AM 0 0 0 0 0 313 0 0 0 0 56 0 0 208 40 0 617
11:15 AM 0 0 0 0 0 259 0 0 0 0 54 2 0 210 46 0 571
11:30 AM 0 0 0 0 0 291 0 0 0 0 67 0 0 256 38 0 652
11:45 AM 0 0 0 0 0 284 0 0 0 0 67 0 0 235 47 0 633

Total 0 0 0 0 0 1147 0 0 0 0 244 2 0 909 171 0 2473

12:00 PM 0 0 0 0 0 219 0 0 0 0 75 0 0 225 44 0 563
12:15 PM 0 0 0 0 0 226 0 0 0 0 71 2 0 241 40 0 580
12:30 PM 0 0 0 0 0 259 0 0 0 0 57 0 0 262 47 0 625
12:45 PM 0 0 0 0 1 235 0 0 0 0 59 0 0 255 50 0 600

Total 0 0 0 0 1 939 0 0 0 0 262 2 0 983 181 0 2368

Grand Total 0 0 0 0 1 2086 0 0 0 0 506 4 0 1892 352 0 4841
Apprch % 0 0 0 0 0 100 0 0 0 0 99.2 0.8 0 84.3 15.7 0

Total % 0 0 0 0 0 43.1 0 0 0 0 10.5 0.1 0 39.1 7.3 0
Motorcycles 0 0 0 0 0 14 0 0 0 0 3 0 0 7 0 0 24

% Motorcycles 0 0 0 0 0 0.7 0 0 0 0 0.6 0 0 0.4 0 0 0.5
Cars & Light Goods 0 0 0 0 1 2050 0 0 0 0 495 0 0 1864 351 0 4761
% Cars & Light Goods 0 0 0 0 100 98.3 0 0 0 0 97.8 0 0 98.5 99.7 0 98.3

Buses 0 0 0 0 0 4 0 0 0 0 6 0 0 2 0 0 12
% Buses 0 0 0 0 0 0.2 0 0 0 0 1.2 0 0 0.1 0 0 0.2

Single-Unit Trucks 0 0 0 0 0 13 0 0 0 0 2 0 0 12 1 0 28
% Single-Unit Trucks 0 0 0 0 0 0.6 0 0 0 0 0.4 0 0 0.6 0.3 0 0.6
Articulated Trucks 0 0 0 0 0 3 0 0 0 0 0 0 0 4 0 0 7
% Articulated Trucks 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0.2 0 0 0.1
Bicycles on Road 0 0 0 0 0 2 0 0 0 0 0 0 0 3 0 0 5
% Bicycles on Road 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0.2 0 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 75 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kaiwi St - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

Southbound
Westbound Approach

Westbound
KAIWI ST

Northbound
QUEEN KAAHUMANU HWY

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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 0 0 0 0 0 0 291 0 0 291 0 0 67 0 67 0 256 38 0 294 652
11:45 AM 0 0 0 0 0 0 284 0 0 284 0 0 67 0 67 0 235 47 0 282 633
12:00 PM 0 0 0 0 0 0 219 0 0 219 0 0 75 0 75 0 225 44 0 269 563
12:15 PM 0 0 0 0 0 0 226 0 0 226 0 0 71 2 73 0 241 40 0 281 580

Total Volume 0 0 0 0 0 0 1020 0 0 1020 0 0 280 2 282 0 957 169 0 1126 2428
% App. Total 0 0 0 0 0 100 0 0 0 0 99.3 0.7 0 85 15 0

PHF .000 .000 .000 .000 .000 .000 .876 .000 .000 .876 .000 .000 .933 .250 .940 .000 .935 .899 .000 .957 .931
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
Eastbound

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

07:30 AM 3 0 2 0 0 41 17 0 0 0 0 0 1 25 0 0 89
07:45 AM 4 0 0 0 0 40 19 0 0 0 0 0 2 25 0 0 90

Total 7 0 2 0 0 81 36 0 0 0 0 0 3 50 0 0 179

08:00 AM 9 0 4 1 0 40 18 0 0 0 0 0 5 32 0 0 109
08:15 AM 9 0 2 0 0 46 24 0 0 0 0 0 1 43 0 0 125
08:30 AM 9 0 0 0 0 45 16 0 0 0 0 0 2 28 0 0 100
08:45 AM 10 0 0 0 0 29 21 0 0 0 0 0 2 30 0 0 92

Total 37 0 6 1 0 160 79 0 0 0 0 0 10 133 0 0 426

09:00 AM 16 0 0 0 0 43 18 1 0 0 0 0 0 43 0 0 121
09:15 AM 11 0 2 1 0 52 34 0 0 0 0 0 0 44 0 0 144

Grand Total 71 0 10 2 0 336 167 1 0 0 0 0 13 270 0 0 870
Apprch % 85.5 0 12 2.4 0 66.7 33.1 0.2 0 0 0 0 4.6 95.4 0 0

Total % 8.2 0 1.1 0.2 0 38.6 19.2 0.1 0 0 0 0 1.5 31 0 0
Motorcycles 0 0 0 0 0 5 2 0 0 0 0 0 0 1 0 0 8

% Motorcycles 0 0 0 0 0 1.5 1.2 0 0 0 0 0 0 0.4 0 0 0.9
Cars & Light Goods 64 0 10 0 0 323 160 0 0 0 0 0 12 261 0 0 830
% Cars & Light Goods 90.1 0 100 0 0 96.1 95.8 0 0 0 0 0 92.3 96.7 0 0 95.4

Buses 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 3
% Buses 1.4 0 0 0 0 0 1.2 0 0 0 0 0 0 0 0 0 0.3

Single-Unit Trucks 4 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 7
% Single-Unit Trucks 5.6 0 0 0 0 0.3 0.6 0 0 0 0 0 0 0.4 0 0 0.8
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
% Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0.1
Bicycles on Road 2 0 0 0 0 7 2 0 0 0 0 0 1 6 0 0 18
% Bicycles on Road 2.8 0 0 0 0 2.1 1.2 0 0 0 0 0 7.7 2.2 0 0 2.1
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 2 0 0 0 1 0 0 0 0 0 0 0 0 3
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 0 0 0 0 0 0.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 9 0 0 0 9 0 45 16 0 61 0 0 0 0 0 2 28 0 0 30 100
08:45 AM 10 0 0 0 10 0 29 21 0 50 0 0 0 0 0 2 30 0 0 32 92
09:00 AM 16 0 0 0 16 0 43 18 1 62 0 0 0 0 0 0 43 0 0 43 121
09:15 AM 11 0 2 1 14 0 52 34 0 86 0 0 0 0 0 0 44 0 0 44 144

Total Volume 46 0 2 1 49 0 169 89 1 259 0 0 0 0 0 4 145 0 0 149 457
% App. Total 93.9 0 4.1 2 0 65.3 34.4 0.4 0 0 0 0 2.7 97.3 0 0

PHF .719 .000 .250 .250 .766 .000 .813 .654 .250 .753 .000 .000 .000 .000 .000 .500 .824 .000 .000 .847 .793
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
Eastbound

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

03:00 PM 21 0 3 1 0 59 34 0 0 0 0 0 3 60 0 0 181
03:15 PM 28 0 2 0 0 55 20 1 0 0 0 0 4 61 0 0 171
03:30 PM 25 0 2 0 0 65 28 0 0 0 0 0 1 61 0 0 182
03:45 PM 23 0 2 0 0 53 34 0 0 0 0 0 2 70 0 0 184

Total 97 0 9 1 0 232 116 1 0 0 0 0 10 252 0 0 718

04:00 PM 16 0 5 0 0 73 26 0 0 0 0 0 2 56 0 0 178
04:15 PM 16 0 3 0 0 59 36 0 0 0 0 0 4 58 0 0 176
04:30 PM 16 0 0 0 0 59 27 0 0 0 0 0 2 67 0 0 171
04:45 PM 21 0 1 1 0 61 28 0 0 0 0 0 4 75 0 0 191

Total 69 0 9 1 0 252 117 0 0 0 0 0 12 256 0 0 716

Grand Total 166 0 18 2 0 484 233 1 0 0 0 0 22 508 0 0 1434
Apprch % 89.2 0 9.7 1.1 0 67.4 32.5 0.1 0 0 0 0 4.2 95.8 0 0

Total % 11.6 0 1.3 0.1 0 33.8 16.2 0.1 0 0 0 0 1.5 35.4 0 0
Motorcycles 2 0 0 0 0 9 3 0 0 0 0 0 2 9 0 0 25

% Motorcycles 1.2 0 0 0 0 1.9 1.3 0 0 0 0 0 9.1 1.8 0 0 1.7
Cars & Light Goods 160 0 18 0 0 470 229 0 0 0 0 0 20 498 0 0 1395
% Cars & Light Goods 96.4 0 100 0 0 97.1 98.3 0 0 0 0 0 90.9 98 0 0 97.3

Buses 1 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 4
% Buses 0.6 0 0 0 0 0.6 0 0 0 0 0 0 0 0 0 0 0.3

Single-Unit Trucks 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
% Single-Unit Trucks 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0.1
Articulated Trucks 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
Bicycles on Road 3 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 6
% Bicycles on Road 1.8 0 0 0 0 0.2 0.4 0 0 0 0 0 0 0.2 0 0 0.4
Bicycles on Crosswalk 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0.1

Pedestrians 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 25 0 2 0 27 0 65 28 0 93 0 0 0 0 0 1 61 0 0 62 182
03:45 PM 23 0 2 0 25 0 53 34 0 87 0 0 0 0 0 2 70 0 0 72 184
04:00 PM 16 0 5 0 21 0 73 26 0 99 0 0 0 0 0 2 56 0 0 58 178
04:15 PM 16 0 3 0 19 0 59 36 0 95 0 0 0 0 0 4 58 0 0 62 176

Total Volume 80 0 12 0 92 0 250 124 0 374 0 0 0 0 0 9 245 0 0 254 720
% App. Total 87 0 13 0 0 66.8 33.2 0 0 0 0 0 3.5 96.5 0 0

PHF .800 .000 .600 .000 .852 .000 .856 .861 .000 .944 .000 .000 .000 .000 .000 .563 .875 .000 .000 .882 .978
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
Eastbound

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

11:00 AM 9 0 0 1 0 85 22 0 0 0 0 0 2 52 0 0 171
11:15 AM 16 0 2 0 0 62 26 0 0 0 0 0 1 66 0 0 173
11:30 AM 17 0 3 0 0 72 33 0 0 0 0 0 2 85 0 0 212
11:45 AM 19 0 3 0 0 74 19 1 0 0 0 0 2 67 0 1 186

Total 61 0 8 1 0 293 100 1 0 0 0 0 7 270 0 1 742

12:00 PM 19 0 1 0 0 70 32 0 0 0 0 0 1 85 0 0 208
12:15 PM 16 0 1 0 0 60 25 0 0 0 0 0 1 84 0 0 187
12:30 PM 14 0 2 0 0 61 30 0 0 0 0 0 3 68 0 0 178
12:45 PM 13 0 3 0 0 69 27 0 0 0 0 0 2 93 0 0 207

Total 62 0 7 0 0 260 114 0 0 0 0 0 7 330 0 0 780

Grand Total 123 0 15 1 0 553 214 1 0 0 0 0 14 600 0 1 1522
Apprch % 88.5 0 10.8 0.7 0 72 27.9 0.1 0 0 0 0 2.3 97.6 0 0.2

Total % 8.1 0 1 0.1 0 36.3 14.1 0.1 0 0 0 0 0.9 39.4 0 0.1
Motorcycles 1 0 0 0 0 6 1 0 0 0 0 0 0 8 0 0 16

% Motorcycles 0.8 0 0 0 0 1.1 0.5 0 0 0 0 0 0 1.3 0 0 1.1
Cars & Light Goods 116 0 14 0 0 543 209 0 0 0 0 0 14 584 0 0 1480
% Cars & Light Goods 94.3 0 93.3 0 0 98.2 97.7 0 0 0 0 0 100 97.3 0 0 97.2

Buses 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3
% Buses 1.6 0 6.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2

Single-Unit Trucks 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 3
% Single-Unit Trucks 0.8 0 0 0 0 0.2 0.5 0 0 0 0 0 0 0 0 0 0.2
Articulated Trucks 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 3 0 0 0 0 2 3 0 0 0 0 0 0 8 0 0 16
% Bicycles on Road 2.4 0 0 0 0 0.4 1.4 0 0 0 0 0 0 1.3 0 0 1.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0.1

Pedestrians 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2
% Pedestrians 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 100 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Kuakini Hwy - Loloku St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

LOLOKU ST
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 17 0 3 0 20 0 72 33 0 105 0 0 0 0 0 2 85 0 0 87 212
11:45 AM 19 0 3 0 22 0 74 19 1 94 0 0 0 0 0 2 67 0 1 70 186
12:00 PM 19 0 1 0 20 0 70 32 0 102 0 0 0 0 0 1 85 0 0 86 208
12:15 PM 16 0 1 0 17 0 60 25 0 85 0 0 0 0 0 1 84 0 0 85 187

Total Volume 71 0 8 0 79 0 276 109 1 386 0 0 0 0 0 6 321 0 1 328 793
% App. Total 89.9 0 10.1 0 0 71.5 28.2 0.3 0 0 0 0 1.8 97.9 0 0.3

PHF .934 .000 .667 .000 .898 .000 .932 .826 .250 .919 .000 .000 .000 .000 .000 .750 .944 .000 .250 .943 .935
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
KUAKINI HWY

Westbound Northbound
KUAKINI HWY

Eastbound

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

07:30 AM 15 0 9 0 0 9 31 2 0 0 0 0 5 13 0 0 84
07:45 AM 18 0 6 0 0 9 25 0 0 0 0 0 7 8 0 0 73

Total 33 0 15 0 0 18 56 2 0 0 0 0 12 21 0 0 157

08:00 AM 20 0 6 1 0 10 26 0 0 0 0 0 7 14 0 0 84
08:15 AM 30 0 4 2 0 15 26 0 0 0 0 0 6 14 0 0 97
08:30 AM 17 0 5 0 0 14 26 1 0 0 0 0 6 10 0 0 79
08:45 AM 23 0 9 0 0 11 14 0 0 0 0 0 7 8 0 1 73

Total 90 0 24 3 0 50 92 1 0 0 0 0 26 46 0 1 333

09:00 AM 27 0 14 0 0 11 30 0 0 0 0 0 4 14 0 0 100
09:15 AM 29 0 4 1 0 15 33 0 0 0 0 0 1 15 0 0 98

Grand Total 179 0 57 4 0 94 211 3 0 0 0 0 43 96 0 1 688
Apprch % 74.6 0 23.8 1.7 0 30.5 68.5 1 0 0 0 0 30.7 68.6 0 0.7

Total % 26 0 8.3 0.6 0 13.7 30.7 0.4 0 0 0 0 6.2 14 0 0.1
Motorcycles 0 0 0 0 0 1 4 0 0 0 0 0 0 0 0 0 5

% Motorcycles 0 0 0 0 0 1.1 1.9 0 0 0 0 0 0 0 0 0 0.7
Cars & Light Goods 174 0 57 0 0 93 201 0 0 0 0 0 42 92 0 0 659
% Cars & Light Goods 97.2 0 100 0 0 98.9 95.3 0 0 0 0 0 97.7 95.8 0 0 95.8

Buses 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

Single-Unit Trucks 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
% Single-Unit Trucks 0.6 0 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0.3
Articulated Trucks 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 3 0 0 0 0 0 5 0 0 0 0 0 1 4 0 0 13
% Bicycles on Road 1.7 0 0 0 0 0 2.4 0 0 0 0 0 2.3 4.2 0 0 1.9
Bicycles on Crosswalk 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2
% Bicycles on Crosswalk 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 100 0.3

Pedestrians 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0 0 6
% Pedestrians 0 0 0 75 0 0 0 100 0 0 0 0 0 0 0 0 0.9

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

MAKALA BLVD
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 17 0 5 0 22 0 14 26 1 41 0 0 0 0 0 6 10 0 0 16 79
08:45 AM 23 0 9 0 32 0 11 14 0 25 0 0 0 0 0 7 8 0 1 16 73
09:00 AM 27 0 14 0 41 0 11 30 0 41 0 0 0 0 0 4 14 0 0 18 100
09:15 AM 29 0 4 1 34 0 15 33 0 48 0 0 0 0 0 1 15 0 0 16 98

Total Volume 96 0 32 1 129 0 51 103 1 155 0 0 0 0 0 18 47 0 1 66 350
% App. Total 74.4 0 24.8 0.8 0 32.9 66.5 0.6 0 0 0 0 27.3 71.2 0 1.5

PHF .828 .000 .571 .250 .787 .000 .850 .780 .250 .807 .000 .000 .000 .000 .000 .643 .783 .000 .250 .917 .875
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
KUAKINI HWY

Westbound Northbound
KUAKINI HWY

Eastbound

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

03:00 PM 50 0 8 0 0 15 46 0 0 0 0 0 6 12 0 0 137
03:15 PM 44 0 9 0 0 15 36 0 0 0 0 0 4 18 0 0 126
03:30 PM 55 0 12 0 0 17 44 0 0 0 0 0 8 19 0 0 155
03:45 PM 53 0 21 0 0 10 38 0 0 0 0 0 9 13 0 0 144

Total 202 0 50 0 0 57 164 0 0 0 0 0 27 62 0 0 562

04:00 PM 51 0 14 0 0 16 56 0 0 0 0 0 6 20 0 0 163
04:15 PM 52 0 12 0 0 16 39 0 0 0 0 0 12 9 0 0 140
04:30 PM 54 0 13 0 0 22 32 0 0 0 0 0 12 18 0 0 151
04:45 PM 51 0 15 0 0 14 42 0 0 0 0 0 9 21 0 0 152

Total 208 0 54 0 0 68 169 0 0 0 0 0 39 68 0 0 606

Grand Total 410 0 104 0 0 125 333 0 0 0 0 0 66 130 0 0 1168
Apprch % 79.8 0 20.2 0 0 27.3 72.7 0 0 0 0 0 33.7 66.3 0 0

Total % 35.1 0 8.9 0 0 10.7 28.5 0 0 0 0 0 5.7 11.1 0 0
Motorcycles 6 0 1 0 0 8 1 0 0 0 0 0 0 4 0 0 20

% Motorcycles 1.5 0 1 0 0 6.4 0.3 0 0 0 0 0 0 3.1 0 0 1.7
Cars & Light Goods 404 0 101 0 0 116 328 0 0 0 0 0 66 125 0 0 1140
% Cars & Light Goods 98.5 0 97.1 0 0 92.8 98.5 0 0 0 0 0 100 96.2 0 0 97.6

Buses 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2
% Buses 0 0 0 0 0 0 0.6 0 0 0 0 0 0 0 0 0 0.2

Single-Unit Trucks 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
% Single-Unit Trucks 0 0 0 0 0 0.8 0.3 0 0 0 0 0 0 0 0 0 0.2
Articulated Trucks 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 3
% Bicycles on Road 0 0 1 0 0 0 0.3 0 0 0 0 0 0 0.8 0 0 0.3
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 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

MAKALA BLVD
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 55 0 12 0 67 0 17 44 0 61 0 0 0 0 0 8 19 0 0 27 155
03:45 PM 53 0 21 0 74 0 10 38 0 48 0 0 0 0 0 9 13 0 0 22 144
04:00 PM 51 0 14 0 65 0 16 56 0 72 0 0 0 0 0 6 20 0 0 26 163
04:15 PM 52 0 12 0 64 0 16 39 0 55 0 0 0 0 0 12 9 0 0 21 140

Total Volume 211 0 59 0 270 0 59 177 0 236 0 0 0 0 0 35 61 0 0 96 602
% App. Total 78.1 0 21.9 0 0 25 75 0 0 0 0 0 36.5 63.5 0 0

PHF .959 .000 .702 .000 .912 .000 .868 .790 .000 .819 .000 .000 .000 .000 .000 .729 .763 .000 .000 .889 .923
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
KUAKINI HWY

Westbound Northbound
KUAKINI HWY

Eastbound

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

11:00 AM 36 0 14 0 0 23 62 0 0 0 0 0 18 14 0 0 167
11:15 AM 39 0 17 0 0 12 43 0 0 0 0 0 14 23 0 0 148
11:30 AM 43 0 20 0 0 28 51 1 0 0 0 0 19 28 0 0 190
11:45 AM 46 0 27 0 0 27 47 0 0 0 0 0 16 23 0 3 189

Total 164 0 78 0 0 90 203 1 0 0 0 0 67 88 0 3 694

12:00 PM 58 0 18 0 0 28 44 0 0 0 0 0 27 31 0 0 206
12:15 PM 52 0 17 0 0 15 40 0 0 0 0 0 20 25 0 0 169
12:30 PM 49 0 11 0 0 20 36 0 0 0 0 0 15 28 0 0 159
12:45 PM 66 0 16 0 0 18 57 0 0 0 0 0 17 29 0 0 203

Total 225 0 62 0 0 81 177 0 0 0 0 0 79 113 0 0 737

Grand Total 389 0 140 0 0 171 380 1 0 0 0 0 146 201 0 3 1431
Apprch % 73.5 0 26.5 0 0 31 68.8 0.2 0 0 0 0 41.7 57.4 0 0.9

Total % 27.2 0 9.8 0 0 11.9 26.6 0.1 0 0 0 0 10.2 14 0 0.2
Motorcycles 5 0 3 0 0 6 2 0 0 0 0 0 2 4 0 0 22

% Motorcycles 1.3 0 2.1 0 0 3.5 0.5 0 0 0 0 0 1.4 2 0 0 1.5
Cars & Light Goods 376 0 136 0 0 165 374 0 0 0 0 0 143 197 0 0 1391
% Cars & Light Goods 96.7 0 97.1 0 0 96.5 98.4 0 0 0 0 0 97.9 98 0 0 97.2

Buses 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
% Buses 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0 0 0.1

Single-Unit Trucks 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 3
% Single-Unit Trucks 0 0 0.7 0 0 0 0.3 0 0 0 0 0 0.7 0 0 0 0.2
Articulated Trucks 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 8 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 9
% Bicycles on Road 2.1 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0 0 0.6
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 1 0 0 0 0 0 0 0 3 4
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 100 0.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

MAKALA BLVD
Southbound

KUAKINI HWY
Westbound Northbound

KUAKINI HWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 43 0 20 0 63 0 28 51 1 80 0 0 0 0 0 19 28 0 0 47 190
11:45 AM 46 0 27 0 73 0 27 47 0 74 0 0 0 0 0 16 23 0 3 42 189
12:00 PM 58 0 18 0 76 0 28 44 0 72 0 0 0 0 0 27 31 0 0 58 206
12:15 PM 52 0 17 0 69 0 15 40 0 55 0 0 0 0 0 20 25 0 0 45 169

Total Volume 199 0 82 0 281 0 98 182 1 281 0 0 0 0 0 82 107 0 3 192 754
% App. Total 70.8 0 29.2 0 0 34.9 64.8 0.4 0 0 0 0 42.7 55.7 0 1.6

PHF .858 .000 .759 .000 .924 .000 .875 .892 .250 .878 .000 .000 .000 .000 .000 .759 .863 .000 .250 .828 .915
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
QUEEN KAAHUMANU HWY

Westbound
MAKALA BLVD

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

07:30 AM 2 4 9 0 29 170 12 0 66 1 13 1 2 160 50 0 519
07:45 AM 2 4 1 0 49 188 6 0 60 5 15 0 10 190 52 0 582

Total 4 8 10 0 78 358 18 0 126 6 28 1 12 350 102 0 1101

08:00 AM 8 5 2 0 46 180 3 0 68 5 16 1 1 185 57 0 577
08:15 AM 6 10 5 0 40 229 4 2 83 2 26 1 2 155 61 0 626
08:30 AM 8 6 9 0 38 206 5 0 70 5 29 0 4 197 68 0 645
08:45 AM 9 7 6 0 45 186 1 0 74 3 24 1 3 194 78 0 631

Total 31 28 22 0 169 801 13 2 295 15 95 3 10 731 264 0 2479

09:00 AM 2 4 10 0 40 185 2 0 71 6 29 0 1 176 91 0 617
09:15 AM 5 4 7 0 52 193 0 0 80 4 37 0 2 157 58 0 599

Grand Total 42 44 49 0 339 1537 33 2 572 31 189 4 25 1414 515 0 4796
Apprch % 31.1 32.6 36.3 0 17.7 80.4 1.7 0.1 71.9 3.9 23.7 0.5 1.3 72.4 26.4 0

Total % 0.9 0.9 1 0 7.1 32 0.7 0 11.9 0.6 3.9 0.1 0.5 29.5 10.7 0
Motorcycles 0 0 0 0 1 10 0 0 5 1 1 0 1 5 0 0 24

% Motorcycles 0 0 0 0 0.3 0.7 0 0 0.9 3.2 0.5 0 4 0.4 0 0 0.5
Cars & Light Goods 40 44 46 0 332 1479 33 0 541 25 184 0 23 1363 495 0 4605
% Cars & Light Goods 95.2 100 93.9 0 97.9 96.2 100 0 94.6 80.6 97.4 0 92 96.4 96.1 0 96

Buses 0 0 0 0 6 10 0 0 3 2 0 0 0 1 3 0 25
% Buses 0 0 0 0 1.8 0.7 0 0 0.5 6.5 0 0 0 0.1 0.6 0 0.5

Single-Unit Trucks 2 0 2 0 0 31 0 0 19 3 3 0 0 38 12 0 110
% Single-Unit Trucks 4.8 0 4.1 0 0 2 0 0 3.3 9.7 1.6 0 0 2.7 2.3 0 2.3
Articulated Trucks 0 0 1 0 0 5 0 0 1 0 0 0 1 4 2 0 14
% Articulated Trucks 0 0 2 0 0 0.3 0 0 0.2 0 0 0 4 0.3 0.4 0 0.3
Bicycles on Road 0 0 0 0 0 2 0 0 3 0 1 0 0 3 3 0 12
% Bicycles on Road 0 0 0 0 0 0.1 0 0 0.5 0 0.5 0 0 0.2 0.6 0 0.3
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 2 0 0 0 3 0 0 0 0 5
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 75 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

MAKALA BLVD
Southbound

QUEEN KAAHUMANU HWY
Westbound

MAKALA BLVD
Northbound

QUEEN KAAHUMANU HWY
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 08:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 8 6 9 0 23 38 206 5 0 249 70 5 29 0 104 4 197 68 0 269 645
08:45 AM 9 7 6 0 22 45 186 1 0 232 74 3 24 1 102 3 194 78 0 275 631
09:00 AM 2 4 10 0 16 40 185 2 0 227 71 6 29 0 106 1 176 91 0 268 617
09:15 AM 5 4 7 0 16 52 193 0 0 245 80 4 37 0 121 2 157 58 0 217 599

Total Volume 24 21 32 0 77 175 770 8 0 953 295 18 119 1 433 10 724 295 0 1029 2492
% App. Total 31.2 27.3 41.6 0 18.4 80.8 0.8 0 68.1 4.2 27.5 0.2 1 70.4 28.7 0

PHF .667 .750 .800 .000 .837 .841 .934 .400 .000 .957 .922 .750 .804 .250 .895 .625 .919 .810 .000 .935 .966
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
QUEEN KAAHUMANU HWY

Westbound
MAKALA BLVD

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

03:00 PM 4 8 5 0 57 206 2 1 119 6 49 0 4 281 98 0 840
03:15 PM 4 11 8 0 53 184 2 0 128 17 65 0 3 262 97 0 834
03:30 PM 6 11 9 0 68 207 2 0 106 4 64 0 7 292 91 0 867
03:45 PM 8 16 7 1 61 163 1 1 124 11 67 0 1 264 96 0 821

Total 22 46 29 1 239 760 7 2 477 38 245 0 15 1099 382 0 3362

04:00 PM 7 13 12 0 68 183 0 0 115 14 80 0 4 329 94 0 919
04:15 PM 5 5 13 0 55 173 4 0 115 14 63 0 2 282 102 0 833
04:30 PM 11 7 16 1 65 173 1 1 128 13 53 0 2 242 83 0 796
04:45 PM 1 14 8 0 53 168 1 0 82 5 64 1 3 292 92 0 784

Total 24 39 49 1 241 697 6 1 440 46 260 1 11 1145 371 0 3332

Grand Total 46 85 78 2 480 1457 13 3 917 84 505 1 26 2244 753 0 6694
Apprch % 21.8 40.3 37 0.9 24.6 74.6 0.7 0.2 60.8 5.6 33.5 0.1 0.9 74.2 24.9 0

Total % 0.7 1.3 1.2 0 7.2 21.8 0.2 0 13.7 1.3 7.5 0 0.4 33.5 11.2 0
Motorcycles 1 0 0 0 2 7 1 0 4 0 1 0 0 11 6 0 33

% Motorcycles 2.2 0 0 0 0.4 0.5 7.7 0 0.4 0 0.2 0 0 0.5 0.8 0 0.5
Cars & Light Goods 44 84 73 0 473 1411 12 0 904 81 504 0 25 2203 734 0 6548
% Cars & Light Goods 95.7 98.8 93.6 0 98.5 96.8 92.3 0 98.6 96.4 99.8 0 96.2 98.2 97.5 0 97.8

Buses 0 1 0 0 5 6 0 0 2 2 0 0 0 1 5 0 22
% Buses 0 1.2 0 0 1 0.4 0 0 0.2 2.4 0 0 0 0 0.7 0 0.3

Single-Unit Trucks 0 0 2 0 0 22 0 0 3 1 0 0 1 18 5 0 52
% Single-Unit Trucks 0 0 2.6 0 0 1.5 0 0 0.3 1.2 0 0 3.8 0.8 0.7 0 0.8
Articulated Trucks 1 0 3 0 0 10 0 0 3 0 0 0 0 10 2 0 29
% Articulated Trucks 2.2 0 3.8 0 0 0.7 0 0 0.3 0 0 0 0 0.4 0.3 0 0.4
Bicycles on Road 0 0 0 0 0 1 0 0 1 0 0 0 0 1 1 0 4
% Bicycles on Road 0 0 0 0 0 0.1 0 0 0.1 0 0 0 0 0 0.1 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0

Pedestrians 0 0 0 2 0 0 0 3 0 0 0 0 0 0 0 0 5
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 0 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

MAKALA BLVD
Southbound

QUEEN KAAHUMANU HWY
Westbound

MAKALA BLVD
Northbound

QUEEN KAAHUMANU HWY
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 6 11 9 0 26 68 207 2 0 277 106 4 64 0 174 7 292 91 0 390 867
03:45 PM 8 16 7 1 32 61 163 1 1 226 124 11 67 0 202 1 264 96 0 361 821
04:00 PM 7 13 12 0 32 68 183 0 0 251 115 14 80 0 209 4 329 94 0 427 919
04:15 PM 5 5 13 0 23 55 173 4 0 232 115 14 63 0 192 2 282 102 0 386 833

Total Volume 26 45 41 1 113 252 726 7 1 986 460 43 274 0 777 14 1167 383 0 1564 3440
% App. Total 23 39.8 36.3 0.9 25.6 73.6 0.7 0.1 59.2 5.5 35.3 0 0.9 74.6 24.5 0

PHF .813 .703 .788 .250 .883 .926 .877 .438 .250 .890 .927 .768 .856 .000 .929 .500 .887 .939 .000 .916 .936
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : WE_Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
QUEEN KAAHUMANU HWY

Westbound
MAKALA BLVD

Northbound
QUEEN KAAHUMANU HWY

Eastbound

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

11:00 AM 0 11 10 0 70 220 1 0 82 7 56 1 7 184 82 0 731
11:15 AM 1 13 5 0 75 167 2 0 110 6 59 0 1 154 94 0 687
11:30 AM 3 15 2 0 69 206 0 0 99 10 72 0 3 224 91 0 794
11:45 AM 2 12 6 0 74 168 2 0 125 12 68 2 5 151 100 0 727

Total 6 51 23 0 288 761 5 0 416 35 255 3 16 713 367 0 2939

12:00 PM 3 15 12 3 68 164 2 4 106 15 79 0 8 198 97 0 774
12:15 PM 2 12 6 0 60 175 1 1 90 13 60 0 3 241 80 0 744
12:30 PM 5 15 8 0 60 173 3 1 115 10 78 0 3 192 87 0 750
12:45 PM 5 8 7 0 66 178 1 0 135 8 66 0 4 200 86 0 764

Total 15 50 33 3 254 690 7 6 446 46 283 0 18 831 350 0 3032

Grand Total 21 101 56 3 542 1451 12 6 862 81 538 3 34 1544 717 0 5971
Apprch % 11.6 55.8 30.9 1.7 27 72.2 0.6 0.3 58.1 5.5 36.3 0.2 1.5 67.3 31.2 0

Total % 0.4 1.7 0.9 0.1 9.1 24.3 0.2 0.1 14.4 1.4 9 0.1 0.6 25.9 12 0
Motorcycles 0 0 0 0 4 11 0 0 5 2 5 0 0 2 2 0 31

% Motorcycles 0 0 0 0 0.7 0.8 0 0 0.6 2.5 0.9 0 0 0.1 0.3 0 0.5
Cars & Light Goods 20 99 56 0 533 1425 12 0 849 79 531 0 34 1524 703 0 5865
% Cars & Light Goods 95.2 98 100 0 98.3 98.2 100 0 98.5 97.5 98.7 0 100 98.7 98 0 98.2

Buses 0 2 0 0 2 0 0 0 1 0 1 0 0 0 2 0 8
% Buses 0 2 0 0 0.4 0 0 0 0.1 0 0.2 0 0 0 0.3 0 0.1

Single-Unit Trucks 1 0 0 0 3 11 0 0 5 0 0 0 0 13 8 0 41
% Single-Unit Trucks 4.8 0 0 0 0.6 0.8 0 0 0.6 0 0 0 0 0.8 1.1 0 0.7
Articulated Trucks 0 0 0 0 0 3 0 0 1 0 1 0 0 3 2 0 10
% Articulated Trucks 0 0 0 0 0 0.2 0 0 0.1 0 0.2 0 0 0.2 0.3 0 0.2
Bicycles on Road 0 0 0 0 0 1 0 0 1 0 0 0 0 2 0 0 4
% Bicycles on Road 0 0 0 0 0 0.1 0 0 0.1 0 0 0 0 0.1 0 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 3 0 0 0 2 0 0 0 0 5
% Bicycles on Crosswalk 0 0 0 0 0 0 0 50 0 0 0 66.7 0 0 0 0 0.1

Pedestrians 0 0 0 3 0 0 0 3 0 0 0 1 0 0 0 0 7
% Pedestrians 0 0 0 100 0 0 0 50 0 0 0 33.3 0 0 0 0 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : WE_Makala Blvd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

MAKALA BLVD
Southbound

QUEEN KAAHUMANU HWY
Westbound

MAKALA BLVD
Northbound

QUEEN KAAHUMANU HWY
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 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 3 15 2 0 20 69 206 0 0 275 99 10 72 0 181 3 224 91 0 318 794
11:45 AM 2 12 6 0 20 74 168 2 0 244 125 12 68 2 207 5 151 100 0 256 727
12:00 PM 3 15 12 3 33 68 164 2 4 238 106 15 79 0 200 8 198 97 0 303 774
12:15 PM 2 12 6 0 20 60 175 1 1 237 90 13 60 0 163 3 241 80 0 324 744

Total Volume 10 54 26 3 93 271 713 5 5 994 420 50 279 2 751 19 814 368 0 1201 3039
% App. Total 10.8 58.1 28 3.2 27.3 71.7 0.5 0.5 55.9 6.7 37.2 0.3 1.6 67.8 30.6 0

PHF .833 .900 .542 .250 .705 .916 .865 .625 .313 .904 .840 .833 .883 .250 .907 .594 .844 .920 .000 .927 .957
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
Eastbound

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

07:30 AM 37 44 5 0 0 2 36 0 3 39 0 0 0 2 0 0 168
07:45 AM 42 54 6 0 0 3 42 0 3 39 1 0 0 1 0 0 191

Total 79 98 11 0 0 5 78 0 6 78 1 0 0 3 0 0 359

08:00 AM 38 64 12 0 0 3 47 1 2 47 2 0 3 0 1 0 220
08:15 AM 38 53 16 0 1 2 48 3 1 52 2 0 7 8 3 1 235
08:30 AM 49 54 21 0 0 5 56 2 0 54 3 0 5 2 2 0 253
08:45 AM 42 62 15 0 0 4 35 1 3 37 7 0 11 6 3 2 228

Total 167 233 64 0 1 14 186 7 6 190 14 0 26 16 9 3 936

09:00 AM 59 56 17 0 2 5 43 0 3 54 3 0 11 4 3 0 260
09:15 AM 40 52 17 0 0 3 55 0 4 70 5 0 6 4 2 0 258

Grand Total 345 439 109 0 3 27 362 7 19 392 23 0 43 27 14 3 1813
Apprch % 38.6 49.2 12.2 0 0.8 6.8 90.7 1.8 4.4 90.3 5.3 0 49.4 31 16.1 3.4

Total % 19 24.2 6 0 0.2 1.5 20 0.4 1 21.6 1.3 0 2.4 1.5 0.8 0.2
Motorcycles 1 2 0 0 0 0 2 0 0 2 0 0 0 0 0 0 7

% Motorcycles 0.3 0.5 0 0 0 0 0.6 0 0 0.5 0 0 0 0 0 0 0.4
Cars & Light Goods 329 431 106 0 2 26 330 0 19 382 20 0 43 27 14 0 1729
% Cars & Light Goods 95.4 98.2 97.2 0 66.7 96.3 91.2 0 100 97.4 87 0 100 100 100 0 95.4

Buses 8 0 2 0 0 0 4 0 0 1 2 0 0 0 0 0 17
% Buses 2.3 0 1.8 0 0 0 1.1 0 0 0.3 8.7 0 0 0 0 0 0.9

Single-Unit Trucks 4 2 1 0 1 1 24 0 0 3 0 0 0 0 0 0 36
% Single-Unit Trucks 1.2 0.5 0.9 0 33.3 3.7 6.6 0 0 0.8 0 0 0 0 0 0 2
Articulated Trucks 1 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4
% Articulated Trucks 0.3 0.5 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.2
Bicycles on Road 2 2 0 0 0 0 2 0 0 3 1 0 0 0 0 0 10
% Bicycles on Road 0.6 0.5 0 0 0 0 0.6 0 0 0.8 4.3 0 0 0 0 0 0.6
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66.7 0.1

Pedestrians 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 1 8
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 33.3 0.4

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

MAKALA BLVD
Southbound

LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 49 54 21 0 124 0 5 56 2 63 0 54 3 0 57 5 2 2 0 9 253
08:45 AM 42 62 15 0 119 0 4 35 1 40 3 37 7 0 47 11 6 3 2 22 228
09:00 AM 59 56 17 0 132 2 5 43 0 50 3 54 3 0 60 11 4 3 0 18 260
09:15 AM 40 52 17 0 109 0 3 55 0 58 4 70 5 0 79 6 4 2 0 12 258

Total Volume 190 224 70 0 484 2 17 189 3 211 10 215 18 0 243 33 16 10 2 61 999
% App. Total 39.3 46.3 14.5 0 0.9 8.1 89.6 1.4 4.1 88.5 7.4 0 54.1 26.2 16.4 3.3

PHF .805 .903 .833 .000 .917 .250 .850 .844 .375 .837 .625 .768 .643 .000 .769 .750 .667 .833 .250 .693 .961
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
Eastbound

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

03:00 PM 63 66 37 0 6 8 80 0 6 75 5 0 30 10 8 0 394
03:15 PM 46 74 43 0 1 13 62 0 4 96 9 0 39 6 7 0 400
03:30 PM 44 92 34 0 2 11 63 0 0 95 10 0 27 6 5 0 389
03:45 PM 56 87 31 0 6 9 65 0 8 93 3 0 35 3 4 0 400

Total 209 319 145 0 15 41 270 0 18 359 27 0 131 25 24 0 1583

04:00 PM 56 75 49 0 2 6 74 1 5 109 4 0 34 5 9 1 430
04:15 PM 43 73 39 0 2 12 74 0 5 86 7 0 33 8 4 0 386
04:30 PM 53 65 39 0 0 10 70 0 4 90 11 0 25 5 6 2 380
04:45 PM 44 82 34 0 1 12 59 0 8 97 8 0 21 8 9 0 383

Total 196 295 161 0 5 40 277 1 22 382 30 0 113 26 28 3 1579

Grand Total 405 614 306 0 20 81 547 1 40 741 57 0 244 51 52 3 3162
Apprch % 30.6 46.3 23.1 0 3.1 12.5 84.3 0.2 4.8 88.4 6.8 0 69.7 14.6 14.9 0.9

Total % 12.8 19.4 9.7 0 0.6 2.6 17.3 0 1.3 23.4 1.8 0 7.7 1.6 1.6 0.1
Motorcycles 1 3 0 0 0 1 4 0 0 0 1 0 1 0 0 0 11

% Motorcycles 0.2 0.5 0 0 0 1.2 0.7 0 0 0 1.8 0 0.4 0 0 0 0.3
Cars & Light Goods 391 609 298 0 19 80 535 0 40 736 52 0 242 51 51 0 3104
% Cars & Light Goods 96.5 99.2 97.4 0 95 98.8 97.8 0 100 99.3 91.2 0 99.2 100 98.1 0 98.2

Buses 9 0 2 0 0 0 1 0 0 3 4 0 0 0 0 0 19
% Buses 2.2 0 0.7 0 0 0 0.2 0 0 0.4 7 0 0 0 0 0 0.6

Single-Unit Trucks 2 1 2 0 0 0 4 0 0 1 0 0 1 0 0 0 11
% Single-Unit Trucks 0.5 0.2 0.7 0 0 0 0.7 0 0 0.1 0 0 0.4 0 0 0 0.3
Articulated Trucks 1 0 2 0 1 0 2 0 0 0 0 0 0 0 0 0 6
% Articulated Trucks 0.2 0 0.7 0 5 0 0.4 0 0 0 0 0 0 0 0 0 0.2
Bicycles on Road 1 1 2 0 0 0 1 0 0 1 0 0 0 0 1 0 7
% Bicycles on Road 0.2 0.2 0.7 0 0 0 0.2 0 0 0.1 0 0 0 0 1.9 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 1 0 0 0 0 0 0 0 3 4
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 100 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

MAKALA BLVD
Southbound

LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
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 44 92 34 0 170 2 11 63 0 76 0 95 10 0 105 27 6 5 0 38 389
03:45 PM 56 87 31 0 174 6 9 65 0 80 8 93 3 0 104 35 3 4 0 42 400
04:00 PM 56 75 49 0 180 2 6 74 1 83 5 109 4 0 118 34 5 9 1 49 430
04:15 PM 43 73 39 0 155 2 12 74 0 88 5 86 7 0 98 33 8 4 0 45 386

Total Volume 199 327 153 0 679 12 38 276 1 327 18 383 24 0 425 129 22 22 1 174 1605
% App. Total 29.3 48.2 22.5 0 3.7 11.6 84.4 0.3 4.2 90.1 5.6 0 74.1 12.6 12.6 0.6

PHF .888 .889 .781 .000 .943 .500 .792 .932 .250 .929 .563 .878 .600 .000 .900 .921 .688 .611 .250 .888 .933
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
Eastbound

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

11:00 AM 43 65 33 0 3 5 34 0 7 93 7 0 26 10 7 0 333
11:15 AM 50 76 50 0 3 15 30 0 8 93 14 0 33 7 2 3 384
11:30 AM 44 78 56 0 4 16 41 1 7 113 8 0 28 9 3 0 408
11:45 AM 51 76 51 0 2 12 46 0 4 106 5 0 36 13 8 2 412

Total 188 295 190 0 12 48 151 1 26 405 34 0 123 39 20 5 1537

12:00 PM 57 91 44 0 1 10 48 3 9 113 7 0 35 7 12 0 437
12:15 PM 48 67 43 0 2 15 48 0 9 87 3 0 27 9 6 5 369
12:30 PM 41 72 49 0 6 11 44 0 6 98 2 0 35 16 10 0 390
12:45 PM 48 77 36 0 7 11 55 0 11 108 5 0 31 7 13 0 409

Total 194 307 172 0 16 47 195 3 35 406 17 0 128 39 41 5 1605

Grand Total 382 602 362 0 28 95 346 4 61 811 51 0 251 78 61 10 3142
Apprch % 28.4 44.7 26.9 0 5.9 20.1 73.2 0.8 6.6 87.9 5.5 0 62.8 19.5 15.2 2.5

Total % 12.2 19.2 11.5 0 0.9 3 11 0.1 1.9 25.8 1.6 0 8 2.5 1.9 0.3
Motorcycles 2 6 2 0 0 1 0 0 2 6 1 0 2 1 3 0 26

% Motorcycles 0.5 1 0.6 0 0 1.1 0 0 3.3 0.7 2 0 0.8 1.3 4.9 0 0.8
Cars & Light Goods 370 586 359 0 27 94 344 0 59 799 47 0 247 77 57 0 3066
% Cars & Light Goods 96.9 97.3 99.2 0 96.4 98.9 99.4 0 96.7 98.5 92.2 0 98.4 98.7 93.4 0 97.6

Buses 6 1 1 0 0 0 0 0 0 2 3 0 0 0 0 0 13
% Buses 1.6 0.2 0.3 0 0 0 0 0 0 0.2 5.9 0 0 0 0 0 0.4

Single-Unit Trucks 1 0 0 0 1 0 2 0 0 2 0 0 0 0 0 0 6
% Single-Unit Trucks 0.3 0 0 0 3.6 0 0.6 0 0 0.2 0 0 0 0 0 0 0.2
Articulated Trucks 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 4
% Articulated Trucks 0.3 0.2 0 0 0 0 0 0 0 0.1 0 0 0.4 0 0 0 0.1
Bicycles on Road 2 8 0 0 0 0 0 0 0 1 0 0 1 0 1 0 13
% Bicycles on Road 0.5 1.3 0 0 0 0 0 0 0 0.1 0 0 0.4 0 1.6 0 0.4
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 4 0 0 0 0 0 0 0 10 14
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 100 0.4

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Luhia St
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

MAKALA BLVD
Southbound

LUHIA ST
Westbound

MAKALA BLVD
Northbound

LUHIA ST
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 44 78 56 0 178 4 16 41 1 62 7 113 8 0 128 28 9 3 0 40 408
11:45 AM 51 76 51 0 178 2 12 46 0 60 4 106 5 0 115 36 13 8 2 59 412
12:00 PM 57 91 44 0 192 1 10 48 3 62 9 113 7 0 129 35 7 12 0 54 437
12:15 PM 48 67 43 0 158 2 15 48 0 65 9 87 3 0 99 27 9 6 5 47 369

Total Volume 200 312 194 0 706 9 53 183 4 249 29 419 23 0 471 126 38 29 7 200 1626
% App. Total 28.3 44.2 27.5 0 3.6 21.3 73.5 1.6 6.2 89 4.9 0 63 19 14.5 3.5

PHF .877 .857 .866 .000 .919 .563 .828 .953 .333 .958 .806 .927 .719 .000 .913 .875 .731 .604 .350 .847 .930
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
TARGET DWY

Westbound
MAKALA BLVD

Northbound
PRIVATE DWY

Eastbound

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

07:30 AM 22 22 0 0 5 0 14 0 0 25 5 2 2 1 0 0 98
07:45 AM 31 24 2 0 3 1 16 0 1 26 3 0 2 2 0 0 111

Total 53 46 2 0 8 1 30 0 1 51 8 2 4 3 0 0 209

08:00 AM 26 30 7 0 3 7 20 0 6 27 1 1 4 2 1 0 135
08:15 AM 22 31 7 0 1 2 25 2 1 27 3 2 3 2 1 3 132
08:30 AM 29 23 5 0 4 3 32 0 6 20 2 1 6 3 2 0 136
08:45 AM 31 33 6 0 2 3 21 3 4 16 1 0 8 3 1 1 133

Total 108 117 25 0 10 15 98 5 17 90 7 4 21 10 5 4 536

09:00 AM 21 33 11 0 5 4 30 0 6 24 4 0 7 4 1 0 150
09:15 AM 19 28 8 0 4 6 37 1 2 32 3 0 13 5 3 0 161

Grand Total 201 224 46 0 27 26 195 6 26 197 22 6 45 22 9 4 1056
Apprch % 42.7 47.6 9.8 0 10.6 10.2 76.8 2.4 10.4 78.5 8.8 2.4 56.2 27.5 11.2 5

Total % 19 21.2 4.4 0 2.6 2.5 18.5 0.6 2.5 18.7 2.1 0.6 4.3 2.1 0.9 0.4
Motorcycles 1 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 5

% Motorcycles 0.5 0.4 0 0 0 0 0 0 0 1.5 0 0 0 0 0 0 0.5
Cars & Light Goods 199 217 46 0 27 26 194 0 26 186 22 0 43 22 9 0 1017
% Cars & Light Goods 99 96.9 100 0 100 100 99.5 0 100 94.4 100 0 95.6 100 100 0 96.3

Buses 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 3
% Buses 0 0 0 0 0 0 0 0 0 0.5 0 0 4.4 0 0 0 0.3

Single-Unit Trucks 0 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0 5
% Single-Unit Trucks 0 0.9 0 0 0 0 0 0 0 1.5 0 0 0 0 0 0 0.5
Articulated Trucks 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3
% Articulated Trucks 0.5 0.4 0 0 0 0 0 0 0 0.5 0 0 0 0 0 0 0.3
Bicycles on Road 0 3 0 0 0 0 1 0 0 3 0 0 0 0 0 0 7
% Bicycles on Road 0 1.3 0 0 0 0 0.5 0 0 1.5 0 0 0 0 0 0 0.7
Bicycles on Crosswalk 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 33.3 0 0 0 0 0 0 0 0 0.2

Pedestrians 0 0 0 0 0 0 0 4 0 0 0 6 0 0 0 4 14
% Pedestrians 0 0 0 0 0 0 0 66.7 0 0 0 100 0 0 0 100 1.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

MAKALA BLVD
Southbound

TARGET DWY
Westbound

MAKALA BLVD
Northbound

PRIVATE DWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 29 23 5 0 57 4 3 32 0 39 6 20 2 1 29 6 3 2 0 11 136
08:45 AM 31 33 6 0 70 2 3 21 3 29 4 16 1 0 21 8 3 1 1 13 133
09:00 AM 21 33 11 0 65 5 4 30 0 39 6 24 4 0 34 7 4 1 0 12 150
09:15 AM 19 28 8 0 55 4 6 37 1 48 2 32 3 0 37 13 5 3 0 21 161

Total Volume 100 117 30 0 247 15 16 120 4 155 18 92 10 1 121 34 15 7 1 57 580
% App. Total 40.5 47.4 12.1 0 9.7 10.3 77.4 2.6 14.9 76 8.3 0.8 59.6 26.3 12.3 1.8

PHF .806 .886 .682 .000 .882 .750 .667 .811 .333 .807 .750 .719 .625 .250 .818 .654 .750 .583 .250 .679 .901

 MAKALA BLVD 

 P
R

IV
A

T
E

 D
W

Y
  T

A
R

G
E

T
 D

W
Y

 
 MAKALA BLVD 

Right
30

Thru
117

Left
100

Peds
0

InOut Total
246 247 493

Out
0

In
0

Total0

R
ight
120

T
hru 16

Left 15
P

eds 4

O
ut

T
otal

In
125

155
280

Out
0

In
0

Tot
al

0

Left
18

Thru
92

Right
10

Peds
1

Out TotalIn
139 121 260

Out
0

In 0

Total
0

Le
ft34

T
hr

u15
R

ig
ht7

P
ed

s1

T
ot

al
O

ut
In

64
57

12
1

Out
0

In
0

Tot
al

0

Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
TARGET DWY

Westbound
MAKALA BLVD

Northbound
PRIVATE DWY

Eastbound

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

03:00 PM 29 43 9 0 4 7 32 0 9 41 3 0 15 9 10 0 211
03:15 PM 34 38 9 0 6 7 41 0 7 35 1 1 32 7 16 0 234
03:30 PM 31 52 13 0 1 11 52 0 17 34 3 2 21 5 16 0 258
03:45 PM 37 57 7 0 6 4 51 0 13 35 1 0 20 8 15 0 254

Total 131 190 38 0 17 29 176 0 46 145 8 3 88 29 57 0 957

04:00 PM 23 49 7 0 5 9 57 0 15 48 6 5 16 13 10 1 264
04:15 PM 27 49 6 0 4 4 47 0 15 31 6 2 18 9 11 0 229
04:30 PM 15 49 7 0 7 3 58 0 13 35 2 0 15 6 13 2 225
04:45 PM 28 47 15 0 5 9 39 0 5 40 3 2 29 10 12 0 244

Total 93 194 35 0 21 25 201 0 48 154 17 9 78 38 46 3 962

Grand Total 224 384 73 0 38 54 377 0 94 299 25 12 166 67 103 3 1919
Apprch % 32.9 56.4 10.7 0 8.1 11.5 80.4 0 21.9 69.5 5.8 2.8 49 19.8 30.4 0.9

Total % 11.7 20 3.8 0 2 2.8 19.6 0 4.9 15.6 1.3 0.6 8.7 3.5 5.4 0.2
Motorcycles 1 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 4

% Motorcycles 0.4 0.3 0 0 0 0 0 0 0 0.3 0 0 0 0 1 0 0.2
Cars & Light Goods 223 381 72 0 38 54 376 0 94 292 25 0 164 67 102 0 1888
% Cars & Light Goods 99.6 99.2 98.6 0 100 100 99.7 0 100 97.7 100 0 98.8 100 99 0 98.4

Buses 0 0 0 0 0 0 1 0 0 4 0 0 2 0 0 0 7
% Buses 0 0 0 0 0 0 0.3 0 0 1.3 0 0 1.2 0 0 0 0.4

Single-Unit Trucks 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
% Single-Unit Trucks 0 0.3 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.1
Articulated Trucks 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 2
% Bicycles on Road 0 0 1.4 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.1
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 12 0 0 0 3 15
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 100 0.8

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

MAKALA BLVD
Southbound

TARGET DWY
Westbound

MAKALA BLVD
Northbound

PRIVATE DWY
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 31 52 13 0 96 1 11 52 0 64 17 34 3 2 56 21 5 16 0 42 258
03:45 PM 37 57 7 0 101 6 4 51 0 61 13 35 1 0 49 20 8 15 0 43 254
04:00 PM 23 49 7 0 79 5 9 57 0 71 15 48 6 5 74 16 13 10 1 40 264
04:15 PM 27 49 6 0 82 4 4 47 0 55 15 31 6 2 54 18 9 11 0 38 229

Total Volume 118 207 33 0 358 16 28 207 0 251 60 148 16 9 233 75 35 52 1 163 1005
% App. Total 33 57.8 9.2 0 6.4 11.2 82.5 0 25.8 63.5 6.9 3.9 46 21.5 31.9 0.6

PHF .797 .908 .635 .000 .886 .667 .636 .908 .000 .884 .882 .771 .667 .450 .787 .893 .673 .813 .250 .948 .952
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
TARGET DWY

Westbound
MAKALA BLVD

Northbound
PRIVATE DWY

Eastbound

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

11:00 AM 36 27 18 0 5 14 39 1 20 45 5 3 28 12 23 2 278
11:15 AM 39 33 11 0 5 15 46 0 11 42 2 2 26 16 17 0 265
11:30 AM 34 42 13 0 9 9 53 0 29 44 2 4 35 17 15 3 309
11:45 AM 28 43 12 0 8 16 45 0 19 35 6 4 26 15 19 1 277

Total 137 145 54 0 27 54 183 1 79 166 15 13 115 60 74 6 1129

12:00 PM 34 54 19 0 3 11 53 1 17 47 3 2 34 14 12 2 306
12:15 PM 28 46 5 2 7 15 42 0 23 29 4 7 23 14 15 0 260
12:30 PM 30 47 9 0 5 15 40 0 18 39 0 6 25 13 10 4 261
12:45 PM 33 55 12 0 11 16 54 0 12 45 6 5 31 15 18 0 313

Total 125 202 45 2 26 57 189 1 70 160 13 20 113 56 55 6 1140

Grand Total 262 347 99 2 53 111 372 2 149 326 28 33 228 116 129 12 2269
Apprch % 36.9 48.9 13.9 0.3 9.9 20.6 69.1 0.4 27.8 60.8 5.2 6.2 47 23.9 26.6 2.5

Total % 11.5 15.3 4.4 0.1 2.3 4.9 16.4 0.1 6.6 14.4 1.2 1.5 10 5.1 5.7 0.5
Motorcycles 4 6 0 0 0 1 0 0 1 5 1 0 2 0 2 0 22

% Motorcycles 1.5 1.7 0 0 0 0.9 0 0 0.7 1.5 3.6 0 0.9 0 1.6 0 1
Cars & Light Goods 255 329 96 0 53 110 372 0 148 314 27 0 223 116 127 0 2170
% Cars & Light Goods 97.3 94.8 97 0 100 99.1 100 0 99.3 96.3 96.4 0 97.8 100 98.4 0 95.6

Buses 2 0 0 0 0 0 0 0 0 3 0 0 2 0 0 0 7
% Buses 0.8 0 0 0 0 0 0 0 0 0.9 0 0 0.9 0 0 0 0.3

Single-Unit Trucks 0 2 0 0 0 0 0 0 0 2 0 0 1 0 0 0 5
% Single-Unit Trucks 0 0.6 0 0 0 0 0 0 0 0.6 0 0 0.4 0 0 0 0.2
Articulated Trucks 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
% Articulated Trucks 0 0.3 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.1
Bicycles on Road 1 9 3 0 0 0 0 0 0 1 0 0 0 0 0 0 14
% Bicycles on Road 0.4 2.6 3 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.6
Bicycles on Crosswalk 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 3
% Bicycles on Crosswalk 0 0 0 100 0 0 0 0 0 0 0 3 0 0 0 0 0.1

Pedestrians 0 0 0 0 0 0 0 2 0 0 0 32 0 0 0 12 46
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 97 0 0 0 100 2

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Midblock Dwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

MAKALA BLVD
Southbound

TARGET DWY
Westbound

MAKALA BLVD
Northbound

PRIVATE DWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 34 42 13 0 89 9 9 53 0 71 29 44 2 4 79 35 17 15 3 70 309
11:45 AM 28 43 12 0 83 8 16 45 0 69 19 35 6 4 64 26 15 19 1 61 277
12:00 PM 34 54 19 0 107 3 11 53 1 68 17 47 3 2 69 34 14 12 2 62 306
12:15 PM 28 46 5 2 81 7 15 42 0 64 23 29 4 7 63 23 14 15 0 52 260

Total Volume 124 185 49 2 360 27 51 193 1 272 88 155 15 17 275 118 60 61 6 245 1152
% App. Total 34.4 51.4 13.6 0.6 9.9 18.8 71 0.4 32 56.4 5.5 6.2 48.2 24.5 24.9 2.4

PHF .912 .856 .645 .250 .841 .750 .797 .910 .250 .958 .759 .824 .625 .607 .870 .843 .882 .803 .500 .875 .932
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
ROAD A

Westbound
MAKALA BLVD

Northbound
OLD MAMALAHOE TRAIL

Eastbound

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

07:30 AM 1 23 1 0 2 0 1 3 3 28 5 0 0 2 0 0 69
07:45 AM 3 24 0 0 1 0 4 0 4 26 4 0 0 1 0 0 67

Total 4 47 1 0 3 0 5 3 7 54 9 0 0 3 0 0 136

08:00 AM 7 28 0 0 0 0 9 0 2 25 4 0 0 0 1 0 76
08:15 AM 3 29 1 0 0 2 7 0 2 24 3 0 0 1 1 2 75
08:30 AM 6 23 0 0 0 1 4 0 3 24 6 0 0 2 1 1 71
08:45 AM 3 30 1 1 1 1 3 1 3 20 1 0 1 0 1 0 67

Total 19 110 2 1 1 4 23 1 10 93 14 0 1 3 4 3 289

09:00 AM 2 37 0 0 2 1 8 0 4 26 4 0 0 0 1 0 85
09:15 AM 5 30 1 0 0 1 8 0 2 29 7 0 0 2 1 1 87

Grand Total 30 224 4 1 6 6 44 4 23 202 34 0 1 8 6 4 597
Apprch % 11.6 86.5 1.5 0.4 10 10 73.3 6.7 8.9 78 13.1 0 5.3 42.1 31.6 21.1

Total % 5 37.5 0.7 0.2 1 1 7.4 0.7 3.9 33.8 5.7 0 0.2 1.3 1 0.7
Motorcycles 0 1 0 0 0 0 0 0 1 3 0 0 0 0 0 0 5

% Motorcycles 0 0.4 0 0 0 0 0 0 4.3 1.5 0 0 0 0 0 0 0.8
Cars & Light Goods 27 218 4 0 6 6 41 0 22 193 33 0 1 8 6 0 565
% Cars & Light Goods 90 97.3 100 0 100 100 93.2 0 95.7 95.5 97.1 0 100 100 100 0 94.6

Buses 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

Single-Unit Trucks 3 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 6
% Single-Unit Trucks 10 0.4 0 0 0 0 2.3 0 0 0.5 0 0 0 0 0 0 1
Articulated Trucks 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
% Articulated Trucks 0 0.4 0 0 0 0 2.3 0 0 0 0 0 0 0 0 0 0.3
Bicycles on Road 0 3 0 0 0 0 1 0 0 5 1 0 0 0 0 0 10
% Bicycles on Road 0 1.3 0 0 0 0 2.3 0 0 2.5 2.9 0 0 0 0 0 1.7
Bicycles on Crosswalk 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2
% Bicycles on Crosswalk 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 25 0.3

Pedestrians 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 3 7
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 75 1.2

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

MAKALA BLVD
Southbound

ROAD A
Westbound

MAKALA BLVD
Northbound

OLD MAMALAHOE TRAIL
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 6 23 0 0 29 0 1 4 0 5 3 24 6 0 33 0 2 1 1 4 71
08:45 AM 3 30 1 1 35 1 1 3 1 6 3 20 1 0 24 1 0 1 0 2 67
09:00 AM 2 37 0 0 39 2 1 8 0 11 4 26 4 0 34 0 0 1 0 1 85
09:15 AM 5 30 1 0 36 0 1 8 0 9 2 29 7 0 38 0 2 1 1 4 87

Total Volume 16 120 2 1 139 3 4 23 1 31 12 99 18 0 129 1 4 4 2 11 310
% App. Total 11.5 86.3 1.4 0.7 9.7 12.9 74.2 3.2 9.3 76.7 14 0 9.1 36.4 36.4 18.2

PHF .667 .811 .500 .250 .891 .375 1.00 .719 .250 .705 .750 .853 .643 .000 .849 .250 .500 1.00 .500 .688 .891
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
ROAD A

Westbound
MAKALA BLVD

Northbound
OLD MAMALAHOE TRAIL

Eastbound

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

03:00 PM 5 50 0 0 4 8 7 0 3 40 8 0 3 1 3 0 132
03:15 PM 9 46 1 0 4 3 12 0 3 32 6 0 0 2 1 0 119
03:30 PM 7 67 0 0 3 3 7 4 1 45 7 3 1 0 2 0 150
03:45 PM 11 65 2 0 3 1 9 3 1 40 6 3 0 0 1 0 145

Total 32 228 3 0 14 15 35 7 8 157 27 6 4 3 7 0 546

04:00 PM 8 59 0 0 7 3 10 0 1 56 4 0 4 2 1 0 155
04:15 PM 4 59 2 1 2 3 9 0 6 41 5 0 1 0 2 0 135
04:30 PM 3 59 0 0 4 3 12 0 4 35 3 0 1 0 2 1 127
04:45 PM 6 64 0 0 4 2 5 0 3 42 2 0 4 0 0 0 132

Total 21 241 2 1 17 11 36 0 14 174 14 0 10 2 5 1 549

Grand Total 53 469 5 1 31 26 71 7 22 331 41 6 14 5 12 1 1095
Apprch % 10 88.8 0.9 0.2 23 19.3 52.6 5.2 5.5 82.8 10.2 1.5 43.8 15.6 37.5 3.1

Total % 4.8 42.8 0.5 0.1 2.8 2.4 6.5 0.6 2 30.2 3.7 0.5 1.3 0.5 1.1 0.1
Motorcycles 0 3 0 0 1 2 0 0 0 1 0 0 0 0 2 0 9

% Motorcycles 0 0.6 0 0 3.2 7.7 0 0 0 0.3 0 0 0 0 16.7 0 0.8
Cars & Light Goods 52 465 5 0 29 21 70 0 22 326 41 0 13 5 10 0 1059
% Cars & Light Goods 98.1 99.1 100 0 93.5 80.8 98.6 0 100 98.5 100 0 92.9 100 83.3 0 96.7

Buses 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 3
% Buses 0 0 0 0 0 0 1.4 0 0 0.6 0 0 0 0 0 0 0.3

Single-Unit Trucks 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 4
% Single-Unit Trucks 1.9 0 0 0 0 3.8 0 0 0 0.3 0 0 7.1 0 0 0 0.4
Articulated Trucks 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 0 0 0 0 1 2 0 0 0 1 0 0 0 0 0 0 4
% Bicycles on Road 0 0 0 0 3.2 7.7 0 0 0 0.3 0 0 0 0 0 0 0.4
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 1 0 0 0 7 0 0 0 6 0 0 0 1 15
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 100 1.4

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

MAKALA BLVD
Southbound

ROAD A
Westbound

MAKALA BLVD
Northbound

OLD MAMALAHOE TRAIL
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 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 7 67 0 0 74 3 3 7 4 17 1 45 7 3 56 1 0 2 0 3 150
03:45 PM 11 65 2 0 78 3 1 9 3 16 1 40 6 3 50 0 0 1 0 1 145
04:00 PM 8 59 0 0 67 7 3 10 0 20 1 56 4 0 61 4 2 1 0 7 155
04:15 PM 4 59 2 1 66 2 3 9 0 14 6 41 5 0 52 1 0 2 0 3 135

Total Volume 30 250 4 1 285 15 10 35 7 67 9 182 22 6 219 6 2 6 0 14 585
% App. Total 10.5 87.7 1.4 0.4 22.4 14.9 52.2 10.4 4.1 83.1 10 2.7 42.9 14.3 42.9 0

PHF .682 .933 .500 .250 .913 .536 .833 .875 .438 .838 .375 .813 .786 .500 .898 .375 .250 .750 .000 .500 .944
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
MAKALA BLVD

Southbound
ROAD A

Westbound
MAKALA BLVD

Northbound
OLD MAMALAHOE TRAIL

Eastbound

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

11:00 AM 9 48 1 1 5 1 10 3 8 61 6 0 0 1 2 0 156
11:15 AM 7 47 0 0 8 2 5 0 6 46 5 0 4 0 0 0 130
11:30 AM 6 60 0 0 4 2 12 2 3 58 11 0 5 2 1 3 169
11:45 AM 6 59 1 0 4 2 8 0 6 52 7 0 1 3 3 0 152

Total 28 214 2 1 21 7 35 5 23 217 29 0 10 6 6 3 607

12:00 PM 4 64 1 0 6 1 12 1 5 50 11 0 0 1 3 1 160
12:15 PM 5 59 5 0 2 0 8 0 7 46 8 0 2 0 4 0 146
12:30 PM 2 62 1 0 2 0 9 0 5 42 6 0 3 0 2 0 134
12:45 PM 3 81 0 0 2 0 11 0 7 53 11 0 1 1 3 4 177

Total 14 266 7 0 12 1 40 1 24 191 36 0 6 2 12 5 617

Grand Total 42 480 9 1 33 8 75 6 47 408 65 0 16 8 18 8 1224
Apprch % 7.9 90.2 1.7 0.2 27 6.6 61.5 4.9 9 78.5 12.5 0 32 16 36 16

Total % 3.4 39.2 0.7 0.1 2.7 0.7 6.1 0.5 3.8 33.3 5.3 0 1.3 0.7 1.5 0.7
Motorcycles 1 6 0 0 0 0 2 0 0 4 0 0 0 0 0 0 13

% Motorcycles 2.4 1.2 0 0 0 0 2.7 0 0 1 0 0 0 0 0 0 1.1
Cars & Light Goods 37 465 8 0 33 8 72 0 46 402 65 0 14 8 18 0 1176
% Cars & Light Goods 88.1 96.9 88.9 0 100 100 96 0 97.9 98.5 100 0 87.5 100 100 0 96.1

Buses 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 3
% Buses 0 0 11.1 0 0 0 1.3 0 0 0.2 0 0 0 0 0 0 0.2

Single-Unit Trucks 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3
% Single-Unit Trucks 2.4 0.2 0 0 0 0 0 0 0 0 0 0 6.2 0 0 0 0.2
Articulated Trucks 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 2
% Articulated Trucks 0 0 0 0 0 0 0 0 2.1 0 0 0 6.2 0 0 0 0.2
Bicycles on Road 3 8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 12
% Bicycles on Road 7.1 1.7 0 0 0 0 0 0 0 0.2 0 0 0 0 0 0 1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.5 0.1

Pedestrians 0 0 0 1 0 0 0 6 0 0 0 0 0 0 0 7 14
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 0 0 0 0 87.5 1.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Makala Blvd - Road A
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

MAKALA BLVD
Southbound

ROAD A
Westbound

MAKALA BLVD
Northbound

OLD MAMALAHOE TRAIL
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 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 6 60 0 0 66 4 2 12 2 20 3 58 11 0 72 5 2 1 3 11 169
11:45 AM 6 59 1 0 66 4 2 8 0 14 6 52 7 0 65 1 3 3 0 7 152
12:00 PM 4 64 1 0 69 6 1 12 1 20 5 50 11 0 66 0 1 3 1 5 160
12:15 PM 5 59 5 0 69 2 0 8 0 10 7 46 8 0 61 2 0 4 0 6 146

Total Volume 21 242 7 0 270 16 5 40 3 64 21 206 37 0 264 8 6 11 4 29 627
% App. Total 7.8 89.6 2.6 0 25 7.8 62.5 4.7 8 78 14 0 27.6 20.7 37.9 13.8

PHF .875 .945 .350 .000 .978 .667 .625 .833 .375 .800 .750 .888 .841 .000 .917 .400 .500 .688 .333 .659 .928
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
Eastbound

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

07:30 AM 19 29 42 1 12 77 45 5 33 38 6 7 12 34 21 31 412
07:45 AM 33 38 42 0 18 101 47 7 36 36 4 2 11 36 8 4 423

Total 52 67 84 1 30 178 92 12 69 74 10 9 23 70 29 35 835

08:00 AM 36 46 48 0 11 91 48 1 38 49 3 4 13 42 24 5 459
08:15 AM 40 33 41 1 17 76 53 2 39 36 6 1 14 43 20 4 426
08:30 AM 29 46 37 0 16 87 42 3 33 39 12 7 31 37 23 6 448
08:45 AM 42 47 47 0 13 103 55 2 32 25 11 1 19 45 23 4 469

Total 147 172 173 1 57 357 198 8 142 149 32 13 77 167 90 19 1802

09:00 AM 41 42 47 0 15 76 54 4 30 34 6 3 28 39 22 5 446
09:15 AM 47 50 49 0 28 75 48 6 34 33 15 2 15 55 28 6 491

Grand Total 287 331 353 2 130 686 392 30 275 290 63 27 143 331 169 65 3574
Apprch % 29.5 34 36.3 0.2 10.5 55.4 31.7 2.4 42 44.3 9.6 4.1 20.2 46.8 23.9 9.2

Total % 8 9.3 9.9 0.1 3.6 19.2 11 0.8 7.7 8.1 1.8 0.8 4 9.3 4.7 1.8
Motorcycles 2 3 1 0 8 12 4 0 6 5 1 0 1 6 2 0 51

% Motorcycles 0.7 0.9 0.3 0 6.2 1.7 1 0 2.2 1.7 1.6 0 0.7 1.8 1.2 0 1.4
Cars & Light Goods 280 315 343 0 114 667 383 0 264 281 60 0 134 315 155 0 3311
% Cars & Light Goods 97.6 95.2 97.2 0 87.7 97.2 97.7 0 96 96.9 95.2 0 93.7 95.2 91.7 0 92.6

Buses 2 2 0 0 1 1 2 0 0 2 0 0 0 1 0 0 11
% Buses 0.7 0.6 0 0 0.8 0.1 0.5 0 0 0.7 0 0 0 0.3 0 0 0.3

Single-Unit Trucks 2 9 9 0 4 3 3 0 1 1 1 0 7 4 7 0 51
% Single-Unit Trucks 0.7 2.7 2.5 0 3.1 0.4 0.8 0 0.4 0.3 1.6 0 4.9 1.2 4.1 0 1.4
Articulated Trucks 0 2 0 0 0 0 0 0 0 0 1 0 1 1 0 0 5
% Articulated Trucks 0 0.6 0 0 0 0 0 0 0 0 1.6 0 0.7 0.3 0 0 0.1
Bicycles on Road 1 0 0 0 3 3 0 0 4 1 0 0 0 4 5 0 21
% Bicycles on Road 0.3 0 0 0 2.3 0.4 0 0 1.5 0.3 0 0 0 1.2 3 0 0.6
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 11.1 0 0 0 0 0.1

Pedestrians 0 0 0 2 0 0 0 30 0 0 0 24 0 0 0 65 121
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 88.9 0 0 0 100 3.4

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 29 46 37 0 112 16 87 42 3 148 33 39 12 7 91 31 37 23 6 97 448
08:45 AM 42 47 47 0 136 13 103 55 2 173 32 25 11 1 69 19 45 23 4 91 469
09:00 AM 41 42 47 0 130 15 76 54 4 149 30 34 6 3 73 28 39 22 5 94 446
09:15 AM 47 50 49 0 146 28 75 48 6 157 34 33 15 2 84 15 55 28 6 104 491

Total Volume 159 185 180 0 524 72 341 199 15 627 129 131 44 13 317 93 176 96 21 386 1854
% App. Total 30.3 35.3 34.4 0 11.5 54.4 31.7 2.4 40.7 41.3 13.9 4.1 24.1 45.6 24.9 5.4

PHF .846 .925 .918 .000 .897 .643 .828 .905 .625 .906 .949 .840 .733 .464 .871 .750 .800 .857 .875 .928 .944
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
Eastbound

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

03:00 PM 59 50 61 1 20 94 49 1 38 42 14 3 35 73 34 8 582
03:15 PM 53 49 50 0 20 82 48 0 33 59 8 2 24 53 35 35 551
03:30 PM 67 42 59 0 16 84 48 2 32 32 9 1 11 96 32 28 559
03:45 PM 56 68 81 0 29 114 56 0 29 31 11 7 32 87 32 9 642

Total 235 209 251 1 85 374 201 3 132 164 42 13 102 309 133 80 2334

04:00 PM 64 75 55 0 19 81 52 0 37 40 9 3 36 88 37 14 610
04:15 PM 76 95 56 0 18 96 40 2 45 35 9 4 23 69 44 7 619
04:30 PM 70 73 55 0 21 80 39 0 22 29 6 3 30 88 37 5 558
04:45 PM 62 62 51 0 22 87 47 2 35 32 10 5 23 69 36 20 563

Total 272 305 217 0 80 344 178 4 139 136 34 15 112 314 154 46 2350

Grand Total 507 514 468 1 165 718 379 7 271 300 76 28 214 623 287 126 4684
Apprch % 34 34.5 31.4 0.1 13 56.6 29.9 0.6 40.1 44.4 11.3 4.1 17.1 49.8 23 10.1

Total % 10.8 11 10 0 3.5 15.3 8.1 0.1 5.8 6.4 1.6 0.6 4.6 13.3 6.1 2.7
Motorcycles 10 8 1 0 2 9 0 0 13 4 1 0 2 9 5 0 64

% Motorcycles 2 1.6 0.2 0 1.2 1.3 0 0 4.8 1.3 1.3 0 0.9 1.4 1.7 0 1.4
Cars & Light Goods 492 502 465 0 162 705 376 0 255 292 75 0 210 610 278 1 4423
% Cars & Light Goods 97 97.7 99.4 0 98.2 98.2 99.2 0 94.1 97.3 98.7 0 98.1 97.9 96.9 0.8 94.4

Buses 0 3 0 0 1 1 1 0 0 3 0 0 0 1 0 0 10
% Buses 0 0.6 0 0 0.6 0.1 0.3 0 0 1 0 0 0 0.2 0 0 0.2

Single-Unit Trucks 5 1 1 0 0 1 1 0 3 1 0 0 1 2 1 0 17
% Single-Unit Trucks 1 0.2 0.2 0 0 0.1 0.3 0 1.1 0.3 0 0 0.5 0.3 0.3 0 0.4
Articulated Trucks 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 2
% Articulated Trucks 0 0 0.2 0 0 0 0 0 0 0 0 0 0.5 0 0 0 0
Bicycles on Road 0 0 0 0 0 2 1 0 0 0 0 0 0 1 3 0 7
% Bicycles on Road 0 0 0 0 0 0.3 0.3 0 0 0 0 0 0 0.2 1 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 1 6
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 17.9 0 0 0 0.8 0.1

Pedestrians 0 0 0 1 0 0 0 7 0 0 0 23 0 0 0 124 155
% Pedestrians 0 0 0 100 0 0 0 100 0 0 0 82.1 0 0 0 98.4 3.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
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 03:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 67 42 59 0 168 16 84 48 2 150 32 32 9 1 74 11 96 32 28 167 559
03:45 PM 56 68 81 0 205 29 114 56 0 199 29 31 11 7 78 32 87 32 9 160 642
04:00 PM 64 75 55 0 194 19 81 52 0 152 37 40 9 3 89 36 88 37 14 175 610
04:15 PM 76 95 56 0 227 18 96 40 2 156 45 35 9 4 93 23 69 44 7 143 619

Total Volume 263 280 251 0 794 82 375 196 4 657 143 138 38 15 334 102 340 145 58 645 2430
% App. Total 33.1 35.3 31.6 0 12.5 57.1 29.8 0.6 42.8 41.3 11.4 4.5 15.8 52.7 22.5 9

PHF .865 .737 .775 .000 .874 .707 .822 .875 .500 .825 .794 .863 .864 .536 .898 .708 .885 .824 .518 .921 .946
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
Eastbound

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

11:00 AM 52 36 66 0 31 73 43 16 27 42 8 10 34 51 25 15 529
11:15 AM 40 52 53 0 15 87 34 4 28 43 2 0 36 65 31 3 493
11:30 AM 44 50 77 0 22 63 41 5 44 41 7 12 39 63 29 16 553
11:45 AM 43 64 65 0 19 81 45 2 38 48 10 7 43 54 42 14 575

Total 179 202 261 0 87 304 163 27 137 174 27 29 152 233 127 48 2150

12:00 PM 38 45 71 0 16 83 42 2 29 33 5 6 28 67 44 0 509
12:15 PM 42 48 53 1 16 67 29 4 31 46 9 6 44 69 43 8 516
12:30 PM 47 42 55 1 13 84 36 4 31 46 4 6 36 70 49 39 563
12:45 PM 50 50 74 0 21 82 35 1 40 36 4 2 36 69 43 5 548

Total 177 185 253 2 66 316 142 11 131 161 22 20 144 275 179 52 2136

Grand Total 356 387 514 2 153 620 305 38 268 335 49 49 296 508 306 100 4286
Apprch % 28.3 30.7 40.8 0.2 13.7 55.6 27.3 3.4 38.2 47.8 7 7 24.5 42 25.3 8.3

Total % 8.3 9 12 0 3.6 14.5 7.1 0.9 6.3 7.8 1.1 1.1 6.9 11.9 7.1 2.3
Motorcycles 3 8 6 0 3 11 2 0 7 6 1 0 8 10 7 0 72

% Motorcycles 0.8 2.1 1.2 0 2 1.8 0.7 0 2.6 1.8 2 0 2.7 2 2.3 0 1.7
Cars & Light Goods 352 374 505 0 150 606 299 0 256 324 48 0 288 494 290 0 3986
% Cars & Light Goods 98.9 96.6 98.2 0 98 97.7 98 0 95.5 96.7 98 0 97.3 97.2 94.8 0 93

Buses 0 3 0 0 0 0 0 0 0 3 0 0 0 0 2 0 8
% Buses 0 0.8 0 0 0 0 0 0 0 0.9 0 0 0 0 0.7 0 0.2

Single-Unit Trucks 1 0 0 0 0 1 0 0 5 1 0 0 0 1 1 0 10
% Single-Unit Trucks 0.3 0 0 0 0 0.2 0 0 1.9 0.3 0 0 0 0.2 0.3 0 0.2
Articulated Trucks 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicycles on Road 0 1 3 0 0 2 4 0 0 1 0 0 0 3 6 0 20
% Bicycles on Road 0 0.3 0.6 0 0 0.3 1.3 0 0 0.3 0 0 0 0.6 2 0 0.5
Bicycles on Crosswalk 0 0 0 0 0 0 0 5 0 0 0 4 0 0 0 0 9
% Bicycles on Crosswalk 0 0 0 0 0 0 0 13.2 0 0 0 8.2 0 0 0 0 0.2

Pedestrians 0 0 0 2 0 0 0 33 0 0 0 45 0 0 0 100 180
% Pedestrians 0 0 0 100 0 0 0 86.8 0 0 0 91.8 0 0 0 100 4.2

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Kuakini Hwy
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

PALANI RD
Southbound

KUAKINI HWY
Westbound

PALANI RD
Northbound

KUAKINI HWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 44 50 77 0 171 22 63 41 5 131 44 41 7 12 104 39 63 29 16 147 553
11:45 AM 43 64 65 0 172 19 81 45 2 147 38 48 10 7 103 43 54 42 14 153 575
12:00 PM 38 45 71 0 154 16 83 42 2 143 29 33 5 6 73 28 67 44 0 139 509
12:15 PM 42 48 53 1 144 16 67 29 4 116 31 46 9 6 92 44 69 43 8 164 516

Total Volume 167 207 266 1 641 73 294 157 13 537 142 168 31 31 372 154 253 158 38 603 2153
% App. Total 26.1 32.3 41.5 0.2 13.6 54.7 29.2 2.4 38.2 45.2 8.3 8.3 25.5 42 26.2 6.3

PHF .949 .809 .864 .250 .932 .830 .886 .872 .650 .913 .807 .875 .775 .646 .894 .875 .917 .898 .594 .919 .936
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
Eastbound

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

07:30 AM 5 74 34 0 11 173 10 0 44 30 17 1 8 131 49 0 587
07:45 AM 5 99 45 0 19 122 7 1 62 49 14 0 16 124 51 1 615

Total 10 173 79 0 30 295 17 1 106 79 31 1 24 255 100 1 1202

08:00 AM 7 90 47 0 28 177 13 1 44 44 19 0 12 126 57 1 666
08:15 AM 4 70 21 0 29 178 3 0 64 41 20 0 24 128 66 0 648
08:30 AM 4 75 27 0 31 171 4 0 60 50 26 1 16 129 68 1 663
08:45 AM 3 50 26 0 32 202 7 0 51 48 21 1 20 152 100 0 713

Total 18 285 121 0 120 728 27 1 219 183 86 2 72 535 291 2 2690

09:00 AM 8 57 17 1 32 539 6 0 60 29 27 0 24 132 74 1 1007
09:15 AM 6 57 25 0 37 142 6 0 57 52 26 3 27 129 61 0 628

Grand Total 42 572 242 1 219 1704 56 2 442 343 170 6 147 1051 526 4 5527
Apprch % 4.9 66.7 28.2 0.1 11.1 86 2.8 0.1 46 35.7 17.7 0.6 8.5 60.8 30.4 0.2

Total % 0.8 10.3 4.4 0 4 30.8 1 0 8 6.2 3.1 0.1 2.7 19 9.5 0.1
Motorcycles 0 4 0 0 2 5 0 0 5 0 0 0 1 1 2 0 20

% Motorcycles 0 0.7 0 0 0.9 0.3 0 0 1.1 0 0 0 0.7 0.1 0.4 0 0.4
Cars & Light Goods 42 565 238 0 213 1662 55 0 424 336 166 0 143 1018 503 0 5365
% Cars & Light Goods 100 98.8 98.3 0 97.3 97.5 98.2 0 95.9 98 97.6 0 97.3 96.9 95.6 0 97.1

Buses 0 1 2 0 0 11 0 0 3 1 0 0 0 4 5 0 27
% Buses 0 0.2 0.8 0 0 0.6 0 0 0.7 0.3 0 0 0 0.4 1 0 0.5

Single-Unit Trucks 0 1 1 0 2 23 1 0 7 2 3 0 3 19 15 0 77
% Single-Unit Trucks 0 0.2 0.4 0 0.9 1.3 1.8 0 1.6 0.6 1.8 0 2 1.8 2.9 0 1.4
Articulated Trucks 0 0 0 0 2 2 0 0 2 2 1 0 0 6 1 0 16
% Articulated Trucks 0 0 0 0 0.9 0.1 0 0 0.5 0.6 0.6 0 0 0.6 0.2 0 0.3
Bicycles on Road 0 1 1 0 0 1 0 0 1 2 0 0 0 3 0 0 9
% Bicycles on Road 0 0.2 0.4 0 0 0.1 0 0 0.2 0.6 0 0 0 0.3 0 0 0.2
Bicycles on Crosswalk 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 3 6
% Bicycles on Crosswalk 0 0 0 100 0 0 0 0 0 0 0 33.3 0 0 0 75 0.1

Pedestrians 0 0 0 0 0 0 0 2 0 0 0 4 0 0 0 1 7
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 66.7 0 0 0 25 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
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 08:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 4 75 27 0 106 31 171 4 0 206 60 50 26 1 137 16 129 68 1 214 663
08:45 AM 3 50 26 0 79 32 202 7 0 241 51 48 21 1 121 20 152 100 0 272 713
09:00 AM 8 57 17 1 83 32 539 6 0 577 60 29 27 0 116 24 132 74 1 231 1007
09:15 AM 6 57 25 0 88 37 142 6 0 185 57 52 26 3 138 27 129 61 0 217 628

Total Volume 21 239 95 1 356 132 1054 23 0 1209 228 179 100 5 512 87 542 303 2 934 3011
% App. Total 5.9 67.1 26.7 0.3 10.9 87.2 1.9 0 44.5 35 19.5 1 9.3 58 32.4 0.2

PHF .656 .797 .880 .250 .840 .892 .489 .821 .000 .524 .950 .861 .926 .417 .928 .806 .891 .758 .500 .858 .748
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
Eastbound

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

03:00 PM 5 61 32 0 36 189 4 0 62 63 32 0 57 210 100 0 851
03:15 PM 5 71 24 0 34 168 3 0 77 77 32 1 39 206 135 1 873
03:30 PM 6 76 23 0 40 163 5 1 77 52 30 1 53 211 132 0 870
03:45 PM 7 61 35 0 29 181 6 1 85 68 32 0 40 201 146 0 892

Total 23 269 114 0 139 701 18 2 301 260 126 2 189 828 513 1 3486

04:00 PM 7 73 35 0 25 146 6 1 63 66 31 0 70 246 148 0 917
04:15 PM 9 58 32 0 27 177 7 0 65 61 36 0 40 229 123 0 864
04:30 PM 14 78 31 0 44 145 7 0 63 74 34 0 67 215 128 0 900
04:45 PM 9 57 29 0 20 179 5 0 59 57 38 0 48 260 122 0 883

Total 39 266 127 0 116 647 25 1 250 258 139 0 225 950 521 0 3564

Grand Total 62 535 241 0 255 1348 43 3 551 518 265 2 414 1778 1034 1 7050
Apprch % 7.4 63.8 28.8 0 15.5 81.7 2.6 0.2 41.2 38.8 19.8 0.1 12.8 55.1 32 0

Total % 0.9 7.6 3.4 0 3.6 19.1 0.6 0 7.8 7.3 3.8 0 5.9 25.2 14.7 0
Motorcycles 0 3 0 0 3 6 0 0 3 4 3 0 0 5 4 0 31

% Motorcycles 0 0.6 0 0 1.2 0.4 0 0 0.5 0.8 1.1 0 0 0.3 0.4 0 0.4
Cars & Light Goods 61 517 238 0 251 1306 42 0 539 510 261 0 410 1749 1023 0 6907
% Cars & Light Goods 98.4 96.6 98.8 0 98.4 96.9 97.7 0 97.8 98.5 98.5 0 99 98.4 98.9 0 98

Buses 0 2 0 0 0 8 0 0 2 2 0 0 1 3 1 0 19
% Buses 0 0.4 0 0 0 0.6 0 0 0.4 0.4 0 0 0.2 0.2 0.1 0 0.3

Single-Unit Trucks 1 10 1 0 1 20 1 0 6 2 1 0 2 12 4 0 61
% Single-Unit Trucks 1.6 1.9 0.4 0 0.4 1.5 2.3 0 1.1 0.4 0.4 0 0.5 0.7 0.4 0 0.9
Articulated Trucks 0 1 2 0 0 7 0 0 1 0 0 0 1 7 1 0 20
% Articulated Trucks 0 0.2 0.8 0 0 0.5 0 0 0.2 0 0 0 0.2 0.4 0.1 0 0.3
Bicycles on Road 0 2 0 0 0 1 0 0 0 0 0 0 0 2 1 0 6
% Bicycles on Road 0 0.4 0 0 0 0.1 0 0 0 0 0 0 0 0.1 0.1 0 0.1
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 3 0 0 0 2 0 0 0 1 6
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 100 0 0 0 100 0.1

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
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 6 76 23 0 105 40 163 5 1 209 77 52 30 1 160 53 211 132 0 396 870
03:45 PM 7 61 35 0 103 29 181 6 1 217 85 68 32 0 185 40 201 146 0 387 892
04:00 PM 7 73 35 0 115 25 146 6 1 178 63 66 31 0 160 70 246 148 0 464 917
04:15 PM 9 58 32 0 99 27 177 7 0 211 65 61 36 0 162 40 229 123 0 392 864

Total Volume 29 268 125 0 422 121 667 24 3 815 290 247 129 1 667 203 887 549 0 1639 3543
% App. Total 6.9 63.5 29.6 0 14.8 81.8 2.9 0.4 43.5 37 19.3 0.1 12.4 54.1 33.5 0

PHF .806 .882 .893 .000 .917 .756 .921 .857 .750 .939 .853 .908 .896 .250 .901 .725 .901 .927 .000 .883 .966
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
Eastbound

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

11:00 AM 3 47 26 0 40 195 9 2 74 52 38 1 30 155 82 0 754
11:15 AM 8 79 22 0 43 182 5 0 53 45 17 1 30 118 91 0 694
11:30 AM 8 70 29 0 32 174 10 0 71 62 26 0 36 169 108 0 795
11:45 AM 5 66 35 0 42 168 5 0 72 50 38 0 47 150 88 0 766

Total 24 262 112 0 157 719 29 2 270 209 119 2 143 592 369 0 3009

12:00 PM 4 37 22 0 36 191 9 2 45 58 38 3 32 174 86 0 737
12:15 PM 2 53 22 0 34 121 5 0 71 52 37 0 29 170 111 1 708
12:30 PM 7 49 25 0 53 192 3 0 52 51 35 0 28 193 95 0 783
12:45 PM 3 53 17 0 42 184 5 0 66 49 39 1 39 163 92 0 753

Total 16 192 86 0 165 688 22 2 234 210 149 4 128 700 384 1 2981

Grand Total 40 454 198 0 322 1407 51 4 504 419 268 6 271 1292 753 1 5990
Apprch % 5.8 65.6 28.6 0 18 78.9 2.9 0.2 42.1 35 22.4 0.5 11.7 55.8 32.5 0

Total % 0.7 7.6 3.3 0 5.4 23.5 0.9 0.1 8.4 7 4.5 0.1 4.5 21.6 12.6 0
Motorcycles 0 10 0 0 2 10 0 0 1 4 4 0 3 5 2 0 41

% Motorcycles 0 2.2 0 0 0.6 0.7 0 0 0.2 1 1.5 0 1.1 0.4 0.3 0 0.7
Cars & Light Goods 39 441 197 0 317 1380 49 0 499 411 262 0 262 1278 744 0 5879
% Cars & Light Goods 97.5 97.1 99.5 0 98.4 98.1 96.1 0 99 98.1 97.8 0 96.7 98.9 98.8 0 98.1

Buses 0 2 0 0 1 3 0 0 1 0 1 0 2 2 2 0 14
% Buses 0 0.4 0 0 0.3 0.2 0 0 0.2 0 0.4 0 0.7 0.2 0.3 0 0.2

Single-Unit Trucks 0 1 0 0 2 12 2 0 1 3 0 0 2 7 2 0 32
% Single-Unit Trucks 0 0.2 0 0 0.6 0.9 3.9 0 0.2 0.7 0 0 0.7 0.5 0.3 0 0.5
Articulated Trucks 0 0 0 0 0 2 0 0 1 1 1 0 2 0 1 0 8
% Articulated Trucks 0 0 0 0 0 0.1 0 0 0.2 0.2 0.4 0 0.7 0 0.1 0 0.1
Bicycles on Road 1 0 1 0 0 0 0 0 1 0 0 0 0 0 2 0 5
% Bicycles on Road 2.5 0 0.5 0 0 0 0 0 0.2 0 0 0 0 0 0.3 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 25 0 0 0 16.7 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 3 0 0 0 5 0 0 0 1 9
% Pedestrians 0 0 0 0 0 0 0 75 0 0 0 83.3 0 0 0 100 0.2

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Palani Rd - Queen Kaahumanu Hwy
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 9/10/2022
Page No : 2

PALANI RD
Southbound

QUEEN KAAHUMANU HWY
Westbound

PALANI RD
Northbound

QUEEN KAAHUMANU HWY
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 8 70 29 0 107 32 174 10 0 216 71 62 26 0 159 36 169 108 0 313 795
11:45 AM 5 66 35 0 106 42 168 5 0 215 72 50 38 0 160 47 150 88 0 285 766
12:00 PM 4 37 22 0 63 36 191 9 2 238 45 58 38 3 144 32 174 86 0 292 737
12:15 PM 2 53 22 0 77 34 121 5 0 160 71 52 37 0 160 29 170 111 1 311 708

Total Volume 19 226 108 0 353 144 654 29 2 829 259 222 139 3 623 144 663 393 1 1201 3006
% App. Total 5.4 64 30.6 0 17.4 78.9 3.5 0.2 41.6 35.6 22.3 0.5 12 55.2 32.7 0.1

PHF .594 .807 .771 .000 .825 .857 .856 .725 .250 .871 .899 .895 .914 .250 .973 .766 .953 .885 .250 .959 .945
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Peak Hour Begins at 11:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Loloku St - Maa Way
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST
Southbound

MAA WAY
Westbound

LOLOKU ST
Northbound Eastbound

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

07:30 AM 3 7 0 0 0 0 6 0 0 15 2 0 0 0 0 0 33
07:45 AM 5 5 0 0 0 0 8 0 0 21 1 0 0 0 0 0 40

Total 8 12 0 0 0 0 14 0 0 36 3 0 0 0 0 0 73

08:00 AM 7 19 0 0 4 0 14 0 0 22 1 0 0 0 0 0 67
08:15 AM 8 11 0 0 2 0 7 0 0 25 1 0 0 0 0 0 54
08:30 AM 10 11 0 0 2 0 17 0 0 18 2 0 0 0 0 0 60
08:45 AM 9 12 0 0 1 0 12 1 0 20 2 0 0 0 0 0 57

Total 34 53 0 0 9 0 50 1 0 85 6 0 0 0 0 0 238

09:00 AM 6 20 0 0 3 0 10 0 0 18 1 0 0 0 0 0 58
09:15 AM 7 13 0 0 1 0 12 2 0 38 1 0 0 0 0 0 74

Grand Total 55 98 0 0 13 0 86 3 0 177 11 0 0 0 0 0 443
Apprch % 35.9 64.1 0 0 12.7 0 84.3 2.9 0 94.1 5.9 0 0 0 0 0

Total % 12.4 22.1 0 0 2.9 0 19.4 0.7 0 40 2.5 0 0 0 0 0
Motorcycles 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3

% Motorcycles 1.8 0 0 0 0 0 0 0 0 1.1 0 0 0 0 0 0 0.7
Cars & Light Goods 49 90 0 0 13 0 83 0 0 168 11 0 0 0 0 0 414
% Cars & Light Goods 89.1 91.8 0 0 100 0 96.5 0 0 94.9 100 0 0 0 0 0 93.5

Buses 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
% Buses 0 1 0 0 0 0 0 0 0 1.1 0 0 0 0 0 0 0.7

Single-Unit Trucks 2 5 0 0 0 0 3 0 0 2 0 0 0 0 0 0 12
% Single-Unit Trucks 3.6 5.1 0 0 0 0 3.5 0 0 1.1 0 0 0 0 0 0 2.7
Articulated Trucks 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
Bicycles on Road 3 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0 8
% Bicycles on Road 5.5 2 0 0 0 0 0 0 0 1.7 0 0 0 0 0 0 1.8
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 3 0 0 0 0 0 0 0 0 3
% Pedestrians 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0.7

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Loloku St - Maa Way
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/8/2022
Page No : 2

LOLOKU ST
Southbound

MAA WAY
Westbound

LOLOKU ST
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 07:30 AM to 09:15 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:30 AM

08:30 AM 10 11 0 0 21 2 0 17 0 19 0 18 2 0 20 0 0 0 0 0 60
08:45 AM 9 12 0 0 21 1 0 12 1 14 0 20 2 0 22 0 0 0 0 0 57
09:00 AM 6 20 0 0 26 3 0 10 0 13 0 18 1 0 19 0 0 0 0 0 58
09:15 AM 7 13 0 0 20 1 0 12 2 15 0 38 1 0 39 0 0 0 0 0 74

Total Volume 32 56 0 0 88 7 0 51 3 61 0 94 6 0 100 0 0 0 0 0 249
% App. Total 36.4 63.6 0 0 11.5 0 83.6 4.9 0 94 6 0 0 0 0 0

PHF .800 .700 .000 .000 .846 .583 .000 .750 .375 .803 .000 .618 .750 .000 .641 .000 .000 .000 .000 .000 .841
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Peak Hour Begins at 08:30 AM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Loloku St - Maa Way
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST
Southbound

MAA WAY
Westbound

LOLOKU ST
Northbound Eastbound

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

03:00 PM 7 19 0 0 1 0 20 0 0 33 3 0 0 0 0 0 83
03:15 PM 7 29 0 0 2 0 20 2 0 26 2 0 0 0 0 0 88
03:30 PM 15 22 0 0 2 0 28 0 0 26 1 0 0 0 0 0 94
03:45 PM 15 25 0 0 1 0 27 0 0 33 4 0 0 0 0 0 105

Total 44 95 0 0 6 0 95 2 0 118 10 0 0 0 0 0 370

04:00 PM 15 24 0 0 2 0 25 1 0 27 3 0 0 0 0 0 97
04:15 PM 10 16 0 0 2 0 19 0 0 39 0 0 0 0 0 0 86
04:30 PM 4 17 0 0 0 0 20 0 0 31 1 1 0 0 0 0 74
04:45 PM 9 20 0 0 0 0 14 0 0 28 5 0 0 0 0 0 76

Total 38 77 0 0 4 0 78 1 0 125 9 1 0 0 0 0 333

Grand Total 82 172 0 0 10 0 173 3 0 243 19 1 0 0 0 0 703
Apprch % 32.3 67.7 0 0 5.4 0 93 1.6 0 92.4 7.2 0.4 0 0 0 0

Total % 11.7 24.5 0 0 1.4 0 24.6 0.4 0 34.6 2.7 0.1 0 0 0 0
Motorcycles 1 3 0 0 0 0 3 0 0 4 3 0 0 0 0 0 14

% Motorcycles 1.2 1.7 0 0 0 0 1.7 0 0 1.6 15.8 0 0 0 0 0 2
Cars & Light Goods 77 166 0 0 10 0 166 0 0 238 16 0 0 0 0 0 673
% Cars & Light Goods 93.9 96.5 0 0 100 0 96 0 0 97.9 84.2 0 0 0 0 0 95.7

Buses 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Buses 0 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1

Single-Unit Trucks 2 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 6
% Single-Unit Trucks 2.4 0 0 0 0 0 2.3 0 0 0 0 0 0 0 0 0 0.9
Articulated Trucks 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Articulated Trucks 1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Bicycles on Road 1 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4
% Bicycles on Road 1.2 1.2 0 0 0 0 0 0 0 0.4 0 0 0 0 0 0 0.6
Bicycles on Crosswalk 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
% Bicycles on Crosswalk 0 0 0 0 0 0 0 66.7 0 0 0 0 0 0 0 0 0.3

Pedestrians 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2
% Pedestrians 0 0 0 0 0 0 0 33.3 0 0 0 100 0 0 0 0 0.3

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267



File Name : Loloku St - Maa Way
Site Code : 22-209 Makalapua Project District (MPD)
Start Date : 9/7/2022
Page No : 2

LOLOKU ST
Southbound

MAA WAY
Westbound

LOLOKU ST
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 15 22 0 0 37 2 0 28 0 30 0 26 1 0 27 0 0 0 0 0 94
03:45 PM 15 25 0 0 40 1 0 27 0 28 0 33 4 0 37 0 0 0 0 0 105
04:00 PM 15 24 0 0 39 2 0 25 1 28 0 27 3 0 30 0 0 0 0 0 97
04:15 PM 10 16 0 0 26 2 0 19 0 21 0 39 0 0 39 0 0 0 0 0 86

Total Volume 55 87 0 0 142 7 0 99 1 107 0 125 8 0 133 0 0 0 0 0 382
% App. Total 38.7 61.3 0 0 6.5 0 92.5 0.9 0 94 6 0 0 0 0 0

PHF .917 .870 .000 .000 .888 .875 .000 .884 .250 .892 .000 .801 .500 .000 .853 .000 .000 .000 .000 .000 .910
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Peak Hour Begins at 03:30 PM

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

Peak Hour Data

North

Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808)533-3646   Fax: (808)526-1267

File Name : Loloku St - Maa Way WE
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 10/15/2022
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
LOLOKU ST

SOUTHBOUND
MAA WAY

WESTBOUND
LOLOKU ST

NORTHBOUND EASTBOUND

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

11:00 AM 6 16 0 0 0 0 26 0 0 47 1 0 0 0 0 0 96
11:15 AM 13 19 0 0 4 0 15 1 0 25 2 2 0 0 0 0 81
11:30 AM 6 21 0 0 0 0 13 0 0 31 2 0 0 0 0 0 73
11:45 AM 10 16 0 0 1 0 21 0 0 41 5 0 0 0 0 0 94

Total 35 72 0 0 5 0 75 1 0 144 10 2 0 0 0 0 344

12:00 PM 11 28 0 0 1 0 16 0 0 34 3 0 0 0 0 0 93
12:15 PM 5 21 0 0 3 0 16 3 0 38 5 0 0 0 0 0 91
12:30 PM 10 22 0 0 2 0 21 1 0 30 1 0 0 0 0 0 87
12:45 PM 12 19 0 0 0 0 12 3 0 31 2 0 0 0 0 0 79

Total 38 90 0 0 6 0 65 7 0 133 11 0 0 0 0 0 350

Grand Total 73 162 0 0 11 0 140 8 0 277 21 2 0 0 0 0 694
Apprch % 31.1 68.9 0 0 6.9 0 88.1 5 0 92.3 7 0.7 0 0 0 0

Total % 10.5 23.3 0 0 1.6 0 20.2 1.2 0 39.9 3 0.3 0 0 0 0
Motorcycles 1 2 0 0 0 0 3 0 0 4 0 0 0 0 0 0 10

% Motorcycles 1.4 1.2 0 0 0 0 2.1 0 0 1.4 0 0 0 0 0 0 1.4
Cars & Light Goods 68 151 0 0 11 0 135 0 0 267 21 0 0 0 0 0 653
% Cars & Light Goods 93.2 93.2 0 0 100 0 96.4 0 0 96.4 100 0 0 0 0 0 94.1

Buses 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Buses 0 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1

Single-Unit Trucks 1 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4
% Single-Unit Trucks 1.4 1.2 0 0 0 0 0 0 0 0.4 0 0 0 0 0 0 0.6
Articulated Trucks 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
% Articulated Trucks 0 1.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
Bicycles on Road 3 4 0 0 0 0 2 0 0 5 0 0 0 0 0 0 14
% Bicycles on Road 4.1 2.5 0 0 0 0 1.4 0 0 1.8 0 0 0 0 0 0 2
Bicycles on Crosswalk 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3
% Bicycles on Crosswalk 0 0 0 0 0 0 0 37.5 0 0 0 0 0 0 0 0 0.4

Pedestrians 0 0 0 0 0 0 0 5 0 0 0 2 0 0 0 0 7
% Pedestrians 0 0 0 0 0 0 0 62.5 0 0 0 100 0 0 0 0 1

   Austin Tsutsumi & Associates
501 Sumner St, Suite 521
Honolulu, Hawaii 96817

Phone: (808) 533-3646 Fax: (808) 526-1267



File Name : Loloku St - Maa Way WE
Site Code : 22-209 Makalua Project District (MPD)
Start Date : 10/15/2022
Page No : 2

LOLOKU ST
SOUTHBOUND

MAA WAY
WESTBOUND

LOLOKU ST
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 11:30 AM to 12:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 6 21 0 0 27 0 0 13 0 13 0 31 2 0 33 0 0 0 0 0 73
11:45 AM 10 16 0 0 26 1 0 21 0 22 0 41 5 0 46 0 0 0 0 0 94
12:00 PM 11 28 0 0 39 1 0 16 0 17 0 34 3 0 37 0 0 0 0 0 93
12:15 PM 5 21 0 0 26 3 0 16 3 22 0 38 5 0 43 0 0 0 0 0 91

Total Volume 32 86 0 0 118 5 0 66 3 74 0 144 15 0 159 0 0 0 0 0 351
% App. Total 27.1 72.9 0 0 6.8 0 89.2 4.1 0 90.6 9.4 0 0 0 0 0

PHF .727 .768 .000 .000 .756 .417 .000 .786 .250 .841 .000 .878 .750 .000 .864 .000 .000 .000 .000 .000 .934
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APPENDIX O 
 

Analysis of Project Applicability to Hawai‘i State Plan 
  

Chapter 226, HRS, also known as the Hawai‘i State Plan, is a long-range comprehensive plan 
which serves as a guide for the future long-term development of the State by identifying goals, 
objectives, policies, and priorities, as well as implementation mechanisms.  The Plan consists of 
three (3) parts.  Part I includes the Overall Theme, Goals, Objectives, and Policies; Part II includes 
Planning, Coordination, and Implementation; and Part III establishes Priority Guidelines.  
Inasmuch as Part II of the State Plan covers its administrative structure and implementation 
process, discussion of the proposed project’s applicability to Part II is not appropriate.  Below is 
an analysis of the project’s applicability to Part I and Part III of the Hawai‘i State Plan. 

The methodology for the analysis involves examining the project’s applicability to the Hawai‘i 
State Plan’s goals, objectives, and policies. “Applicability” refers to a project’s need, purpose and 
effects, and how these advance or promote a particular set of goals, objectives and priority 
guidelines. In assessing the relationship between a proposed action and the Hawai‘i State Plan, 
an action may be categorized in one of the following groups: 

1. Directly applicable: the action and its potential effects directly advance or promotes the 
objective, policy or priority guideline. 

Example: A county project to develop a new water source and related transmission 
facilities would be directly applicable to the objectives and policies for Facility Systems-
Water (HRS 226-16) which states” (5) Support water supply services to areas 
experiencing critical water problems. 

2. Indirectly applicable: the action and its potential effects indirectly support or advance the 
objective, policy or priority guideline. 

Example: The county water source project cited above supports other related objectives 
and policies for the economy (HRS 226-6, General), which, by example, states: (9) Strive 
to achieve a level of construction activity responsive to, and consistent with, state growth 
objectives. In this case, the principle purpose of the project was not to create new 
construction activities, but nonetheless, supports this policy by creating temporary 
construction activity during the implementation of the project. In this instance, the 
proposed action may be deemed to be indirectly applicable to the objective and policy of 
the Hawai‘i State Plan. 

3. Not applicable: the action and its potential effects have no direct or indirect relationship 
to the objectives and policies of the Hawai‘i State Plan.  
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Example:  That same county water source improvement project referenced above, may 
not have direct or indirect linkage to objectives and policies for the economy-Federal 
Expenditures (HRS 226-9) which states:  (1)  Encourage the sustained flow of federal 
expenditures in Hawaii that generates long-term government civilian employment. From 
the standpoint of the agency proposing the water system improvement, and assuming no 
Federal Funding for the project, there is an unlikely intent that the proposed water source 
project would be connected to or reliant upon the foregoing policy. Hence, from the 
standpoint of judiciously applied policy analysis, the proposed action would be considered 
not applicable to the policy. 

In general, a proposed action’s applicability the objectives, policies and priority guidelines of the 
Hawai‘i State Plan is judged on the basis of the action’s direct or indirect relationship to the 
respective objectives, policies and priority directions. It is recognized that the categorization of 
“applicability” is subject to interpretation and should be appropriately considered in the context of 
local and regional conditions. 

Hawai‘i State Plan, Chapter 226, HRS Part I.  Overall  Themes,  Goals, 
Objectives and Policies 
Key: DA = Directly Applicable, IA = Indirectly Applicable, NA = Not Applicable DA IA NA 

HRS 226-1: Findings and Purpose 

HRS 226-2: Definitions 

HRS 226-3: Overall Theme 

HRS 226-4: State Goals. In order to ensure, for the present and future generations, those elements of 
choice and mobility that ensure that individuals and groups may approach their desired levels of self-
reliance and self determination, it shall be the goal of the State to achieve: 

 A strong, viable economy, characterized by stability, diversity, and growth, that enables the 
fulfillment of the needs and expectations of Hawaii’s present and future generations. 

 A desired physical environment, characterized by beauty, cleanliness, quiet, stable natural systems, 
and uniqueness, that enhances the mental and physical well-being of the people. 

 Physical, social, and economic well-being, for individuals and families in Hawaii, that nourishes a 
sense of community responsibility, of caring, and of participation in community life. 

Analysis: The Makalapua Project District supports the State goals listed above.  It will 
provide economic growth opportunities in an urban infill location and environment designed 
to foster a sense of community. 
Chapter 226-5 Objective and Policies for Population 

Objective:  

(a)   It shall be the objective in planning for the State’s population to guide 
population growth to be consistent with the achievement of physical, economic 
and social objectives contained in this chapter. 

   

Policies: 

(b) To achieve the population objective, it shall be the policy of this State to: 

(1) Manage population growth statewide in a manner that provides increased 
opportunities for Hawaii’s people to pursue their physical, social, and economic 
aspirations while recognizing the unique needs of each county. 
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Hawai‘i State Plan, Chapter 226, HRS Part I.  Overall  Themes,  Goals, 
Objectives and Policies 
Key: DA = Directly Applicable, IA = Indirectly Applicable, NA = Not Applicable DA IA NA 

(2) Encourage an increase in economic activities and employment opportunities 
on the neighbor islands consistent with community needs and desires. 

   

(3) Promote increased opportunities for Hawaii’s people to pursue their socio-
economic aspirations throughout the islands. 

   

(4) Encourage research activities and public awareness programs to foster an 
understanding of Hawaii’s limited capacity to accommodate population needs 
and to address concerns resulting from an increase in Hawaii’s population. 

   

(5) Encourage federal actions and coordination among major governmental 
agencies to promote a more balanced distribution of immigrants among the 
states, provided that such actions do not prevent the reunion of immediate 
family members. 

   

(6) Pursue an increase in federal assistance for states with a greater proportion of 
foreign immigrants relative to their state’s population. 

   

(7) Plan the development and availability of land and water resources in a 
coordinated manner so as to provide for the desired levels of growth in each 
geographic area. 

   

Analysis:  The Makalapua Project District is an urban infill project that will provide much 
needed housing and economic growth opportunities for the County’s growing population at 
an attractive location adjacent to Kailua Village. 
Chapter 226-6 Objectives and policies for the economy – – in general 

Objectives: 

(a) Planning for the State’s economy in general shall be directed toward achievement of the following 
objectives: 

(1) Increased and diversified employment opportunities to achieve full 
employment, increased income and job choice, and improved living standards 
for Hawaii’s people, while at the same time stimulating the development and 
expansion of economic activities capitalizing on defense, dual-use, and 
science and technology assets, particularly on the neighbor islands where 
employment opportunities may be limited. 

   

(2) A steadily growing and diversified economic base that is not overly dependent 
on a few industries, and includes the development and expansion of industries 
on the neighbor islands. 

   

Policies: 

(b) To achieve general economic objectives, it shall be the policy of this State to: 

(1) Promote and encourage entrepreneurship within Hawaii by residents and 
nonresidents of the State.  

   

(2) Expand Hawaii’s national and international marketing, communication, and 
organizational ties, to increase the State’s capacity to adjust to and capitalize 
upon economic changes and opportunities occurring outside the State. 

   

(3) Promote Hawaii as an attractive market for environmentally and socially sound 
investment activities that benefit Hawaii’s people. 

   

(4) Transform and maintain Hawaii as a place that welcomes and facilitates 
innovative activity that may lead to commercial opportunities. 
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Hawai‘i State Plan, Chapter 226, HRS Part I.  Overall  Themes,  Goals, 
Objectives and Policies 
Key: DA = Directly Applicable, IA = Indirectly Applicable, NA = Not Applicable DA IA NA 

(5) Promote innovative activity that may pose initial risks, but ultimately contribute 
to the economy of Hawaii. 

   

(6) Seek broader outlets for new or expanded Hawaii business investments.    

(7) Expand existing markets and penetrate new markets for Hawaii’s products and 
services. 

   

(8) Assure that the basic economic needs of Hawaii’s people are maintained in the 
event of disruptions in overseas transportation. 

   

(9) Strive to achieve a level of construction activity responsive to, and consistent 
with, state growth objectives. 

   

(10) Encourage the formation of cooperatives and other favorable marketing 
arrangements at the local or regional level to assist Hawaii’s small scale 
producers, manufacturers, and distributors. 

   

(11) Encourage labor-intensive activities that are economically satisfying and 
which offer opportunities for upward mobility. 

   

(12) Encourage innovative activities that may not be labor-intensive, but may 
otherwise contribute to the economy of Hawaii. 

   

(13) Foster greater cooperation and coordination between the government and 
private sectors in developing Hawaii’s employment and economic growth 
opportunities. 

   

(14) Stimulate the development and expansion of economic activities which will 
benefit areas with substantial or expected employment problems. 

   

(15) Maintain acceptable working conditions and standards for Hawaii’s workers.    

(16) Provide equal employment opportunities for all segments of Hawaii’s 
population through affirmative action and nondiscrimination measures. 

   

(17) Stimulate the development and expansion of economic activities capitalizing 
on defense, dual-use, and science and technology assets, particularly on the 
neighbor islands where employment opportunities may be limited. 

   

(18) Encourage businesses that have favorable financial multiplier effects within 
Hawaii’s economy, particularly with respect to emerging industries in science 
and technology. 

   

(19) Promote and protect intangible resources in Hawaii, such as scenic beauty 
and the aloha spirit, which are vital to a healthy economy. 

   

(20) Increase effective communication between the educational community and 
the private sector to develop relevant curricula and training programs to meet 
future employment needs in general, and requirements of new or innovative 
potential growth industries in particular. 

   

(21) Foster a business climate in Hawaii--including attitudes, tax and regulatory 
policies, and financial and technical assistance programs-- that is conducive 
to the expansion of existing enterprises and the creation and attraction of new 
business and industry. 

   

Analysis: The Makalapua Project District is an urban infill project that will provide much 
needed housing and commercial spaces adjacent to existing development in Kailua-Kona, 
preserving undeveloped scenic areas as well as important cultural sites for residents and 
visitors to enjoy and learn about.  The Makalapua Project District is envisioned to create 
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opportunities for new businesses while continuing to support existing businesses in the 
region.  
Chapter 226-7 Objectives and policies for the economy – – agriculture.  

Objectives: 

(a) Planning for the State’s economy with regard to agriculture shall be directed towards achievement 
of the following objectives: 

(1) Viability of Hawaii’s sugar and pineapple industries.    

(2) Growth and development of diversified agriculture throughout the State.    

(3) An agriculture industry that continues to constitute a dynamic and essential 
component of Hawaii’s strategic, economic, and social well-being. 

   

Policies: 

(b) To achieve the agriculture objectives, it shall be the policy of this State to: 

(1) Establish a clear direction for Hawaii’s agriculture through stakeholder 
commitment and advocacy. 

   

(2) Encourage agriculture by making the best use of natural resources.    

(3) Provide the governor and the legislature with information and options needed 
for prudent decision-making for the development of agriculture. 

   

(4) Establish strong relationships between the agricultural and visitor industries for 
mutual marketing benefits. 

   

(5) Foster increased public awareness and understanding of the contributions and 
benefits of agriculture as a major sector of Hawaii’s economy. 

   

(6) Seek the enactment and retention of federal and state legislation that benefits 
Hawaii’s agricultural industries. 

   

(7) Strengthen diversified agriculture by developing an effective promotion, 
marketing, and distribution system between Hawaii’s food producers and 
consumers in the State, nation, and world. 

   

(8) Support research and development activities that strengthen economic 
productivity in agriculture, stimulate greater efficiency, and enhance the 
development of new products and agricultural by-products. 

   

(9) Enhance agricultural growth by providing public incentives and encouraging 
private initiatives. 

   

(10) Assure the availability of agriculturally suitable lands with adequate water to 
accommodate present and future needs. 

   

(11) Increase the attractiveness and opportunities for an agricultural education and 
livelihood. 

   

(12) In addition to the State’s priority on food, expand Hawaii’s agricultural base by 
promoting growth and development of flowers, tropical fruits and plants, 
livestock, feed grains, forestry, food crops, aquaculture, and other potential 
enterprises. 
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(13) Promote economically competitive activities that increase Hawaii’s agricultural 
self-sufficiency, including the increased purchase and use of Hawaii-grown 
food and food products by residents, businesses, and governmental bodies 
as defined under section 103D-104. 

   

(14) Promote and assist in the establishment of sound financial programs for 
diversified agriculture. 

   

(15) Institute and support programs and activities to assist the entry of displaced 
agricultural workers into alternative agricultural or other employment. 

   

(16) Facilitate the transition of agricultural lands in economically nonfeasible 
agricultural production to economically viable agricultural uses. 

   

(17) Perpetuate, promote, and increase use of traditional Hawaiian farming 
systems, such as the use of loko i
traditional Hawaiian crops, such as kalo, ‘uala, and ‘ulu. 

   

(18) Increase and develop small-scale farms.    

Analysis: The objectives and policies for the economy related to agriculture listed above 
are not applicable to the proposed project. 
Chapter 226-8 Objective and policies for the economy – – visitor industry.  

Objective: 

(a) Planning for the State’s economy with regard to the visitor industry shall be 
directed towards the achievement of the objective of a visitor industry that 
constitutes a major component of steady growth for Hawaii’s economy. 

   

Policies: 

(b) To achieve the visitor industry objective, it shall be the policy of this State to: 

(1) Support and assist in the promotion of Hawaii’s visitor attractions and facilities.    

(2) Ensure that visitor industry activities are in keeping with the social, economic, 
and physical needs and aspirations of Hawaii’s people. 

   

(3) Improve the quality of existing visitor destination areas by utilizing Hawaii’s 
strengths in science and technology. 

   

(4) Encourage cooperation and coordination between the government and private 
sectors in developing and maintaining well-designed, adequately serviced 
visitor industry and related developments which are sensitive to neighboring 
communities and activities. 

   

(5) Develop the industry in a manner that will continue to provide new job 
opportunities and steady employment for Hawaii’s people. 

   

(6) Provide opportunities for Hawaii’s people to obtain job training and education 
that will allow for upward mobility within the visitor industry. 

   

(7) Foster a recognition of the contribution of the visitor industry to Hawaii’s 
economy and the need to perpetuate the aloha spirit. 

   

(8) Foster an understanding by visitors of the aloha spirit and of the unique and 
sensitive character of Hawaii’s cultures and values. 

   

Analysis: The Makalapua Project District includes hotel uses to accommodate visitors to 
the Kona area.  The hotels will be designed to complement the character of the surrounding 
community. 
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Chapter 226-9 Objective and policies for the economy – – federal expenditures.  

Objective: 

(a)  Planning for the State’s economy with regard to federal expenditures shall be 
directed towards achievement of the objective of a stable federal investment 
base as an integral component of Hawaii’s economy. 

   

Policies: 

(b) To achieve the federal expenditures objective, it shall be the policy of this State to: 

(1) Encourage the sustained flow of federal expenditures in Hawaii that generates 
long-term government civilian employment; 

   

(2) Promote Hawaii’s supportive role in national defense, in a manner consistent 
with Hawaii’s social, environmental, and cultural goals by building upon dual-
use and defense applications to develop thriving ocean engineering, 
aerospace research and development, and related dual-use technology 
sectors in Hawaii’s economy; 

   

(3) Promote the development of federally supported activities in Hawaii that 
respect statewide economic concerns, are sensitive to community needs, and 
minimize adverse impacts on Hawaii’s environment; 

   

(4) Increase opportunities for entry and advancement of Hawaii’s people into 
federal government service; 

   

(5) Promote federal use of local commodities, services, and facilities available in 
Hawaii; 

   

(6) Strengthen federal-state-county communication and coordination in all federal 
activities that affect Hawaii; and 

   

(7) Pursue the return of federally controlled lands in Hawaii that are not required 
for either the defense of the nation or for other purposes of national importance, 
and promote the mutually beneficial exchanges of land between federal 
agencies, the State, and the counties. 

   

Analysis:  The objectives and policies for the economy related to federal expenditures 
listed above are not applicable to the proposed project. 
Chapter 226-10 Objective and policies for the economy – – potential growth and innovative 
activities. 

Objective: 

(a) Planning for the State’s economy with regard to potential growth and innovative 
activities shall be directed towards achievement of the objective of 
development and expansion of potential growth and innovative activities that 
serve to increase and diversify Hawaii’s economic base. 

   

Policies: 

(b)  To achieve the potential growth and innovative activity objective, it shall be the policy of this State 
to: 

(1) Facilitate investment and employment growth in economic activities that have 
the potential to expand and diversify Hawaii’s economy, including but not 
limited to diversified agriculture, aquaculture, renewable energy development, 
creative media, health care, and science and technology-based sectors; 
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(2) Facilitate investment in innovative activity that may pose risks or be less labor-
intensive than other traditional business activity, but if successful, will generate 
revenue in Hawaii through the export of services or products or substitution of 
imported services or products; 

   

(3) Encourage entrepreneurship in innovative activity by academic researchers 
and instructors who may not have the background, skill, or initial inclination to 
commercially exploit their discoveries or achievements; 

   

(4) Recognize that innovative activity is not exclusively dependent upon 
individuals with advanced formal education, but that many self-taught, 
motivated individuals are able, willing, sufficiently knowledgeable, and 
equipped with the attitude necessary to undertake innovative activity; 

   

(5) Increase the opportunities for investors in innovative activity and talent 
engaged in innovative activity to personally meet and interact at cultural, art, 
entertainment, culinary, athletic, or visitor-oriented events without a business 
focus; 

   

(6) Expand Hawaii’s capacity to attract and service international programs and 
activities that generate employment for Hawaii’s people; 

   

(7) Enhance and promote Hawaii’s role as a center for international relations, 
trade, finance, services, technology, education, culture, and the arts; 

   

(8) Accelerate research and development of new energy-related industries based 
on wind, solar, ocean, underground resources, and solid waste; 

   

(9) Promote Hawaii’s geographic, environmental, social, and technological  
advantages to attract new or innovative economic activities into the State; 

   

(10) Provide public incentives and encourage private initiative to attract new or 
innovative industries that best support Hawaii’s social, economic, physical, and 
environmental objectives; 

   

(11) Increase research and the development of ocean-related economic activities 
such as mining, food production, and scientific research; 

   

(12) Develop, promote, and support research and educational and training programs 
that will enhance Hawaii’s ability to attract and develop economic activities of 
benefit to Hawaii; 

   

(13) Foster a broader public recognition and understanding of the potential benefits 
of new or innovative growth-oriented industry in Hawaii; 

   

(14) Encourage the development and implementation of joint federal and state 
initiatives to attract federal programs and projects that will support Hawaii’s 
social, economic, physical, and environmental objectives; 

   

(15) Increase research and development of businesses and services in the 
telecommunications and information industries; 

   

(16) Foster the research and development of nonfossil fuel and energy efficient 
modes of transportation; and 

   

(17) Recognize and promote health care and health care information technology as 
growth industries. 
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Analysis: The Makalapua Project District will support economic development in the region, with 
220,900 square feet of commercial use and two (2) hotels. The project is envisioned to create 
opportunities for new businesses to start while continuing to support existing businesses in the 
region. 
Chapter 226-10.5 Objectives and policies for the economy – – information industry. 

Objective: 

(a) Planning for the State’s economy with regard to telecommunications and 
information technology shall be directed toward recognizing that broadband and 
wireless communication capability and infrastructure are foundations for an 
innovative economy and positioning Hawaii as a leader in broadband and wireless 
communications and applications in the Pacific Region. 

   

Policies: 

(b) To achieve the information industry objective, it shall be the policy of this State to: 

(1) Promote efforts to attain the highest speeds of electronic and wireless 
communication within Hawaii and between Hawaii and the world, and make 
high speed communication available to all residents and businesses in Hawaii; 

   

(2) Encourage the continued development and expansion of the 
telecommunications infrastructure serving Hawaii to accommodate future 
growth and innovation in Hawaii’s economy; 

   

(3) Facilitate the development of new or innovative business and service ventures 
in the information industry which will provide employment opportunities for the 
people of Hawaii; 

   

(4) Encourage mainland- and foreign-based companies of all sizes, whether 
information technology-focused or not, to allow their principals, employees, or 
contractors to live in and work from Hawaii, using technology to communicate 
with their headquarters, offices, or customers located out-of-state; 

   

(5) Encourage greater cooperation between the public and private sectors in 
developing and maintaining a well-designed information industry; 

   

(6) Ensure that the development of new businesses and services in the industry 
are in keeping with the social, economic, and physical needs and aspirations 
of Hawaii’s people; 

   

(7) Provide opportunities for Hawaii’s people to obtain job training and education 
that will allow for upward mobility within the information industry; 

   

(8) Foster a recognition of the contribution of the information industry to Hawaii’s 
economy; and 

   

(9) Assist in the promotion of Hawaii as a broker, creator, and processor of 
information in the Pacific. 

   

Analysis: The objectives and policies for the economy related to the information industry 
listed above are not applicable to the proposed project. 
Chapter 226-11 Objectives and policies for the physical environment – – land based, shoreline, 
and marine resources. 

Objectives:  

(a) Planning for the State’s physical environment with regard to land-based, shoreline, and marine 
resources shall be directed towards achievement of the following objectives: 
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(1) Prudent use of Hawaii’s land-based, shoreline, and marine resources.    

(2) Effective protection of Hawaii’s unique and fragile environmental resources.    

Policies: 

(b) To achieve the land-based, shoreline, and marine resources objectives, it shall be the policy of this 
State to: 

(1) Exercise an overall conservation ethic in the use of Hawaii’s natural resources.    

(2) Ensure compatibility between land-based and water-based activities and 
natural resources and ecological systems. 

   

(3)  Take into account the physical attributes of areas when planning and designing 
activities and facilities. 

   

(4) Manage natural resources and environs to encourage their beneficial and 
multiple use without generating costly or irreparable environmental damage. 

   

(5) Consider multiple uses in watershed areas, provided such uses do not 
detrimentally affect water quality and recharge functions. 

   

(6) Encourage the protection of rare or endangered plant and animal species and 
habitats native to Hawaii. 

   

(7) Provide public incentives that encourage private actions to protect significant 
natural resources from degradation or unnecessary depletion. 

   

(8) Pursue compatible relationships among activities, facilities, and natural 
resources. 

   

(9) Promote increased accessibility and prudent use of inland and shoreline areas 
for public recreational, educational, and scientific purposes.  

   

Analysis:  The Makalapua Project District will make prudent use of Hawai'i's land resources, 
as it is an urban infill project that provides housing and commercial space adjacent to Kailua 
Village in response to anticipated population growth in the region.  Best Management 
Practices (BMPs) will be employed during construction, and drainage and Low Impact 
Development (LID) measures are being considered for implementation to mitigate potential 
impacts to downstream areas. While the project’s Flora and Fauna Survey did not identify any 
rare, threatened, or endangered species, various mitigation measures will be implemented to 
protect Federal or State-listed species that may occur at or in the vicinity of the project site, 
as applicable. 
Chapter 226-12 Objective and policies for the physical environment – – scenic, natural 
beauty, and historic resources. 

Objective: 

(a)  Planning for the State’s physical environment shall be directed towards 
achievement of the objective of enhancement of Hawaii’s scenic assets, 
natural beauty, and multi-cultural/historical resources. 

   

Policies: 

(b) To achieve the scenic, natural beauty, and historic resources objective, it shall be the policy of this 
State to: 

(1) Promote the preservation and restoration of significant natural and historic 
resources. 
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(2) Provide incentives to maintain and enhance historic, cultural, and scenic 
amenities. 

   

(3) Promote the preservation of views and vistas to enhance the visual and 
aesthetic enjoyment of mountains, ocean, scenic landscapes, and other 
natural features. 

   

(4) Protect those special areas, structures, and elements that are an integral and 
functional part of Hawaii’s ethnic and cultural heritage. 

   

(5) Encourage the design of developments and activities that complement the 
natural beauty of the islands. 

   

Analysis: The Makalapua Project District is being designed to complement the character 
of the surrounding area.  It will include three (3) historic preservation sites with signage to 
increase awareness of and appreciation for these sites of historic significance.   
Chapter 226-13 Objectives and policies for the physical environment – – land, air, and water 
quality. 

Objectives: 

(a) Planning for the State’s physical environment with regard to land, air, and water quality shall be 
directed towards achievement of the following objectives. 

(1) Maintenance and pursuit of improved quality in Hawaii’s land, air, and water 
resources. 

   

(2) Greater public awareness and appreciation of Hawaii’s environmental 
resources. 

   

Policies: 

(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to: 

(1) Foster educational activities that promote a better understanding of Hawaii’s 
limited environmental resources. 

   

(2) Promote the proper management of Hawaii’s land and water resources.    

(3) Promote effective measures to achieve desired quality in Hawaii’s surface, 
ground, and coastal waters. 

   

(4) Encourage actions to maintain or improve aural and air quality levels to 
enhance the health and well-being of Hawaii’s people. 

   

(5) Reduce the threat to life and property from erosion, flooding, tsunamis, 
hurricanes, earthquakes, volcanic eruptions, and other natural or man-induced 
hazards and disasters. 

   

(6) Encourage design and construction practices that enhance the physical 
qualities of Hawaii’s communities. 

   

(7) Encourage urban developments in close proximity to existing services and 
facilities. 

   

(8) Foster recognition of the importance and value of the land, air, and water 
resources to Hawaii’s people, their cultures and visitors. 

   

Analysis: As mentioned previously, the Makalapua Project District is proposed adjacent 
to existing commercial and industrial areas. The subject property is located in Flood Zone X.  
This designation denotes an area of low flood risk and minimal flooding with no development 
restrictions.  The subject property is located outside of the tsunami evacuation zone. The 
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subject property is currently covered by non-native vegetation, which presents high wildfire 
hazard risks. Removing the vegetation and developing the Makalapua Project District will 
lower fire hazard risks in the area. In addition, various fire hazard mitigation measures (i.e. use 
of fire-resistant plants for landscaping) will also be implemented. Construction-related BMPs 
along with drainage improvements will be implemented to mitigate impacts to downstream 
areas and potential air quality impacts from construction activities to the surrounding 
community. 
Chapter 226-14 Objective and policies for facility systems – – in general. 

Objective: 

(a) Planning for the State’s facility systems in general shall be directed towards 
achievement of the objective of water, transportation, sustainable 
development, climate change adaptation, sea level rise adaptation, waste 
disposal, and energy and telecommunication systems that support statewide 
social, economic, and physical objectives. 

   

Policies: 
(b) To achieve the general facility systems objective, it shall be the policy of this State to: 

(1) Accommodate the needs of Hawaii’s people through coordination of facility 
systems and capital improvement priorities in consonance with state and 
county plans. 

   

(2) Encourage flexibility in the design and development of facility systems to 
promote prudent use of resources and accommodate changing public 
demands and priorities. 

   

(3) Ensure that required facility systems can be supported within resource 
capacities and at reasonable cost to the user. 

   

(4) Pursue alternative methods of financing programs and projects and cost-
saving techniques in the planning, construction, and maintenance of facility 
systems. 

   

(5)  Identify existing and planned state facilities that are vulnerable to sea level rise, 
flooding impacts, and natural hazards. 

   

(6)  Assess a range of options to mitigate the impacts of sea level rise to existing 
and planned state facilities. 

   

Analysis: Technical studies, including an Infrastructure Report and a Traffic Impact 
Analysis Report (TIAR), were prepared to assess the project's impact on existing facility 
systems and ensure that anticipated impacts are appropriately mitigated. 
Chapter 226-15 Objectives and policies for facility systems – – solid and liquid waste. 

Objectives: 

(a) Planning for the State’s facility systems with regard to solid and liquid wastes shall be directed 
towards the achievement of the following objectives: 

(1) Maintenance of basic public health and sanitation standards relating to 
treatment and disposal of solid and liquid wastes. 

   

(2) Provision of adequate sewerage facilities for physical and economic activities 
that alleviate problems in housing, employment, mobility, and other areas. 

   

Policies: 

(b) To achieve solid and liquid waste objectives, it shall be the policy of this State to: 
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(1) Encourage the adequate development of sewerage facilities that complement 
planned growth. 

   

(2) Promote reuse and recycling to reduce solid and liquid wastes and employ a 
conservation ethic. 

   

(3) Promote research to develop more efficient and economical treatment and 
disposal of solid and liquid wastes. 

   

Analysis: The proposed project includes a connection to the County’s wastewater system 
to support the project. Refer to Appendix “B”. The Lili‘uokalani Trust (LT) will encourage waste 
reduction and recycling to divert waste from the landfill. 
Chapter 226-16 Objective and policies for facility systems – – water. 

Objective: 

(a) Planning for the State’s facility systems with regard to water shall be directed 
towards achievement of the objective of the provision of water to adequately 
accommodate domestic, agricultural, commercial, industrial, recreational, and 
other needs within resource capacities. 

   

Policies: 

(b) To achieve the facility systems water objective, it shall be the policy of this State to: 

(1) Coordinate development of land use activities with existing and potential water 
supply. 

   

(2) Support research and development of alternative methods to meet future water 
requirements well in advance of anticipated needs. 

   

(3) Reclaim and encourage the productive use of runoff water and wastewater 
discharges. 

   

(4) Assist in improving the quality, efficiency, service, and storage capabilities of 
water systems for domestic and agricultural use. 

   

(5) Support water supply services to areas experiencing critical water problems.    

(6) Promote water conservation programs and practices in government, private 
industry, and the general public to help ensure adequate water to meet long-
term needs. 

   

Analysis: Coordination with the Department of Water Supply (DWS) will continue 
regarding the water system for the proposed project. LT will utilize its available water credits 
from existing water commitments with the DWS for the Makalapua Project District.  In addition, 
LT is in the process of developing a new regional water source, which will be dedicated to the 
County and  used for LT’s other projects in the Kona region as well as to provide water to 
DWS to be used for other projects in Kona. Bioretention swales and other Low Impact 
Development (LID) features will be considered for incorporation into the proposed project, as 
appropriate.  Additionally, water conservation practices will be evaluated and implemented, 
as practicable. 
Chapter 226-17 Objectives and policies for facility systems – – transportation. 

Objectives: 

(a) Planning for the State’s facility systems with regard to transportation shall be directed towards the 
achievement of the following objectives: 
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(1) An integrated multi-modal transportation system that services statewide needs 
and promotes the efficient, economical, safe, and convenient movement of 
people and goods. 

   

(2) A statewide transportation system that is consistent with and will accommodate 
planned growth objectives throughout the State. 

   

Policies:  

(b) To achieve the transportation objectives, it shall be the policy of this State to: 

(1) Design, program, and develop a multi-modal system in conformance with 
desired growth and physical development as stated in this chapter; 

   

(2) Coordinate state, county, federal, and private transportation activities and 
programs toward the achievement of statewide objectives; 

   

(3) Encourage a reasonable distribution of financial responsibilities for 
transportation among participating governmental and private parties; 

   

(4) Provide for improved accessibility to shipping, docking, and storage facilities;    

(5) Promote a reasonable level and variety of mass transportation services that 
adequately meet statewide and community needs; 

   

(6) Encourage transportation systems that serve to accommodate present and 
future development needs of communities; 

   

(7) Encourage a variety of carriers to offer increased opportunities and advantages 
to interisland movement of people and goods; 

   

(8) Increase the capacities of airport and harbor systems and support facilities to 
effectively accommodate transshipment and storage needs; 

   

(9) Encourage the development of transportation systems and programs which 
would assist statewide economic growth and diversification; 

   

(10) Encourage the design and development of transportation systems sensitive to 
the needs of affected communities and the quality of Hawaii’s natural 
environment; 

   

(11) Encourage safe and convenient use of low-cost, energy-efficient, non-polluting 
means of transportation; 

   

(12) Coordinate intergovernmental land use and transportation planning activities to 
ensure the timely delivery of supporting transportation infrastructure in order to 
accommodate planned growth objectives; and 

   

(13) Encourage diversification of transportation modes and infrastructure to promote 
alternate fuels and energy efficiency. 

   

Analysis: The Makalapua Project District will be designed with consideration for complete 
street principles, allowing for improved pedestrian and bicycle access while still maintaining 
space for personal vehicles and public transit such as busses. Makala Boulevard may be 
realigned to improve access with Kailua Park. Ma‘a Way and Pawai Place will be extended 
through the Project District to allow increased access to the Project District and for through 
traffic to pass. Ma’a Way currently does and will continue to offer sidewalks and bicycle 
access.  
Chapter 226-18 Objectives and policies for facility systems – – energy. 

Objectives:  
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(a) Planning for the State’s facility systems with regard to energy shall be directed toward the 
achievement of the following objectives, giving due consideration to all: 

(1) Dependable, efficient, and economical statewide energy systems capable of 
supporting the needs of the people; 

   

(2) Increased energy security and self-sufficiency through the reduction and 
ultimate elimination of Hawaii’s dependence on imported fuels for electrical 
generation and ground transportation. 

   

(3) Greater diversification of energy generation in the face of threats to Hawaii’s 
energy supplies and systems;  

   

(4) Reduction, avoidance, or sequestration of greenhouse gas emissions from 
energy supply and use; and 

   

(5) Utility models that make the social and financial interests of Hawaii’s utility 
customers a priority. 

   

Policies: 

(b) To achieve the energy objectives, it shall be the policy of this State to ensure 
the short- and long-term provision of adequate, reasonably prices, and 
dependable energy services to accommodate demand. 

   

(c) To further achieve the energy objectives, it shall be the policy of this State to: 
(1) Support research and development as well as promote the use of renewable 

energy sources; 
   

(2) Ensure that the combination of energy supplies and energy-saving systems is 
sufficient to support the demands of growth; 

   

(3) Base decisions of least-cost supply-side and demand-side energy resource 
options on a comparison of their total costs and benefits when a least-cost is 
determined by a reasonably comprehensive, quantitative, and qualitative 
accounting of their long-term, direct and indirect economic, environmental, 
social, cultural, and public health costs and benefits; 

   

(4) Promote all cost-effective conservation of power and fuel supplies through 
measures, including: 

   

(A) Development of cost-effective demand-side management programs;    

(B) Education;     

(C) Adoption of energy-efficient practices and technologies; and    

(D) Increasing energy efficiency and decreasing energy use in public 
infrastructure 

   

(5) Ensure, to the extent that new supply-side resources are needed, that the 
development or expansion of energy systems uses the least-cost energy 
supply option and maximizes efficient technologies; and 

   

(6) Support research, development, demonstration, and use of energy efficiency, 
load management, and other demand-side management programs, practices, 
and technologies; 

   

(7) Promote alternate fuels and transportation energy efficiency;    
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(8) Support actions that reduce, avoid, or sequester greenhouse gases in utility, 
transportation, and industrial sector applications; 

   

(9) Support actions that reduce, avoid, or sequester Hawaii’s greenhouse gas 
emissions through agriculture and forestry initiatives; 

   

(10) Provide priority handling and processing for all state and county permits 
required for renewable energy projects; 

   

(11) Ensure that liquefied natural gas is used only as a cost-effective transitional, 
limited-term replacement of petroleum for electricity generation and does not 
impede the development and use of other cost-effective renewable energy 
sources; and 

   

(12) Promote the development of indigenous geothermal energy resources that are 
located on public trust land as an affordable and reliable source of firm power 
for Hawaii. 

   

Analysis: The Makalapua Project District will implement energy conservation and 
efficiency measures, as practicable. 
Chapter 226-18.5 Objectives and policies for facility systems – – telecommunications.  

Objectives:   

(a) Planning for the State’s telecommunications facility systems shall be directed 
towards the achievement of dependable, efficient, and economical statewide 
telecommunications systems capable of supporting the needs of the people. 

   

Policies: 

(b) To achieve the telecommunications objective, it shall be the policy of this State 
to ensure the provision of adequate, reasonably priced, and dependable 
telecommunications services to accommodate demand. 

   

(c)  To further achieve the telecommunications objective, it shall be the policy of 
this State to: 

   
(1) Facilitate research and development of telecommunications systems and 

resources; 
   

(2) Encourage public and private sector efforts to develop means for adequate, 
ongoing telecommunications planning; 

   

(3) Promote efficient management and use of existing telecommunications 
systems and services; and 

   

(4) Facilitate the development of education and training of telecommunications 
personnel. 

   

Analysis: The objectives and policies for facility systems listed above related to 
telecommunications are not applicable to the proposed project. 
Chapter 226-19 Objectives and policies for socio-cultural advancement – – housing. 

Objectives:  

(a) Planning for the State’s socio-cultural advancement with regard to housing shall be directed toward 
the achievement of the following objectives: 

(1) Greater opportunities for Hawaii’s people to secure reasonably priced, safe, 
sanitary, and livable homes, located in suitable environments that satisfactorily 
accommodate the needs and desires of families and individuals, through 
collaboration and cooperation between government and nonprofit and for-profit 
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developers to ensure that more rental and for sale affordable housing is made 
available to very low-, very low-,lower-, moderate-, and above moderate-
income segments of Hawaii’s population. 

(2) The orderly development of residential areas sensitive to community needs 
and other land uses. 

   

(3) The development and provision of affordable rental housing by the State to 
meet the housing needs of Hawaii’s people. 

   

Policies: 

(b) To achieve the housing objectives, it shall be the policy of this State to: 

(1) Effectively accommodate the housing needs of Hawaii’s people.    

(2) Stimulate and promote feasible approaches that increase affordable rental and 
for sale housing choices for extremely low-, very low-, lower-, moderate-, and 
above moderate-income households. 

   

(3) Increase homeownership and rental opportunities and choices in terms of 
quality, location, cost, densities, style, and size of housing. 

   

(4) Promote appropriate improvement, rehabilitation, and maintenance of existing 
rental and for sale housing units and residential areas. 

   

(5) Promote design and location of housing developments taking into account the 
physical setting, accessibility to public facilities and services, and other 
concerns of existing communities and surrounding areas. 

   

(6) Facilitate the use of available vacant, developable, and underutilized urban 
lands for housing. 

   

(7) Foster a variety of lifestyles traditional to Hawaii through the design and 
maintenance of neighborhoods that reflect the culture and values of the 
community. 

   

(8) Promote research and development of methods to reduce the cost of housing 
construction in Hawaii. 

   

Analysis: The Makalapua Project District is consistent with the above noted objectives and 
policies. The proposed Makalapua Project District will include approximately 600 residential 
units. It is an urban infill project that will provide a range of housing choices adjacent to 
existing commercial areas. The Makalapua Project District will comply with the County’s 
affordable housing requirements in accordance with County regulations. 
Chapter 226-20 Objectives and policies for socio-cultural advancement – – health. 

Objectives:  

(a) Planning for the State’s socio-cultural advancement with regard to health shall be directed towards 
achievement of the folowing objectives: 

(1) Fulfillment of basic individual health needs of the general public.    

(2) Maintenance of sanitary and environmentally healthful conditions in Hawaii’s 
communities. 

   

(3) Elimination of health disparities by identifying and addressing social 
determinants of health. 

   

Policies: 
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(b) To achieve the health objectives, it shall be the policy of this State to: 

(1) Provide adequate and accessible services and facilities for prevention and 
treatment of physical and mental health problems, including substance abuse. 

   

(2) Encourage improved cooperation among public and private sectors in the 
provision of health care to accommodate the total health needs of individuals 
throughout the State. 

   

(3) Encourage public and private efforts to develop and promote statewide and 
local strategies to reduce health care and related insurance costs. 

   

(4) Foster an awareness of the need for personal health maintenance and 
preventive health care through education and other measures. 

   

(5) Provide programs, services, and activities that ensure environmentally 
healthful and sanitary conditions. 

   

(6) Improve the State’s capabilities in preventing contamination by pesticides and 
other potentially hazardous substances through increased coordination, 
education, monitoring, and enforcement.  

   

(7) Prioritize programs, services, interventions, and activities that address 
identified social determinants of health to improve native Hawaiian health and 
well-being consistent with the United States Congress' declaration of policy as 
codified in title 42 United States Code section 11702, and to reduce health 
disparities of disproportionately affected demographics, including native 
Hawaiians, other Pacific Islanders, and Filipinos.  The prioritization of affected 
demographic groups other than native Hawaiians may be reviewed every ten 
years and revised based on the best available epidemiological and public 
health data. 

   

Analysis: The objectives and policies for socio-cultural advancement related to health 
listed above are not applicable to the proposed project. 
Chapter 226-21 Objectives and policies for socio-cultural advancement – – education. 

Objective: 

(a) Planning for the State’s socio-cultural advancement with regard to education 
shall be directed towards achievement of the objective of the provision of a 
variety of educational opportunities to enable individuals to fulfill their needs, 
responsibilities, and aspirations. 

   

Policies: 

(b) To achieve the education objective, it shall be the policy of this State to: 

(1) Support educational programs and activities that enhance personal 
development, physical fitness, recreation, and cultural pursuits of all groups. 

   

(2) Ensure the provision of adequate and accessible educational services and 
facilities that are designed to meet individual and community needs. 

   

(3) Provide appropriate educational opportunities for groups with special needs.    

(4) Promote educational programs which enhance understanding of Hawaii’s 
cultural heritage. 

   

(5) Provide higher educational opportunities that enable Hawaii’s people to adapt 
to changing employment demands. 
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(6) Assist individuals, especially those experiencing critical employment problems 
or barriers, or undergoing employment transitions, by providing appropriate 
employment training programs and other related educational opportunities. 

   

(7) Promote programs and activities that facilitate the acquisition of basic skills, 
such as reading, writing, computing, listening, speaking, and reasoning. 

   

(8) Emphasize quality educational programs in Hawaii’s institutions to promote 
academic excellence. 

   

(9) Support research programs and activities that enhance the education 
programs of the State. 

   

Analysis: The objectives and policies for socio-cultural advancement related to education 
listed above are not applicable to the proposed project. 
Chapter 226-22 Objective and policies for socio-cultural advancement – – social services. 

Objective: 

(a) Planning for the State’s socio-cultural advancement with regard to social 
services shall be directed towards the achievement of the objective of improved 
public and private social services and activities that enable individuals, families, 
and groups to become more self-reliant and confident to improve their well-being. 

   

Policies: 

(a) To achieve the social service objective, it shall be the policy of the State to: 

(1) Assist individuals, especially those in need of attaining a minimally adequate 
standard of living and those confronted by social and economic hardship 
conditions, through social services and activities within the State’s fiscal 
capacities. 

   

(2) Promote coordination and integrative approaches among public and private 
agencies and programs to jointly address social problems that will enable 
individuals, families, and groups to deal effectively with social problems and to 
enhance their participation in society. 

   

(3) Facilitate the adjustment of new residents, especially recently arrived 
immigrants, into Hawaii’s communities. 

   

(4) Promote alternatives to institutional care in the provision of long-term care for 
elder and disabled populations. 

   

(5) Support public and private efforts to prevent domestic abuse and child 
molestation, and assist victims of abuse and neglect. 

   

(6) Promote programs which assist people in need of family planning services to 
enable them to meet their needs. 

   

Analysis: The objectives and policies for socio-cultural advancement related to social 
services listed above are not applicable to the proposed project. 
Chapter 226-23 Objective and policies for socio-cultural advancement – – leisure. 

Objective: 

(a)  Planning for the State’s socio-cultural advancement with regard to leisure shall 
be directed towards the achievement of the objective of the adequate provision 
of resources to accommodate diverse cultural, artistic, and recreational needs 
for present and future generations. 
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Policies: 

(b) To achieve the leisure objective, it shall be the policy of this State to: 

(1) Foster and preserve Hawaii’s multi-cultural heritage through supportive 
cultural, artistic, recreational, and humanities-oriented programs and activities. 

   

(2) Provide a wide range of activities and facilities to fulfill the cultural, artistic, and 
recreational needs of all diverse and special groups effectively and efficiently. 

   

(3) Enhance the enjoyment of recreational experiences through safety and 
security measures, educational opportunities, and improved facility design and 
maintenance. 

   

(4) Promote the recreational and educational potential of natural resources having 
scenic, open space, cultural, historical, geological, or biological values while 
ensuring that their inherent values are preserved. 

   

(5) Ensure opportunities for everyone to use and enjoy Hawaii’s recreational 
resources. 

   

(6) Assure the availability of sufficient resources to provide for future cultural, 
artistic, and recreational needs. 

   

(7) Provide adequate and accessible physical fitness programs to promote the 
physical and mental well-being of Hawaii’s people. 

   

(8) Increase opportunities for appreciation and participation in the creative arts, 
including the literary, theatrical, visual, musical, folk, and traditional art forms. 

   

(9) Encourage the development of creative expression in the artistic disciplines to 
enable all segments of Hawaii’s population to participate in the creative arts. 

   

(10) Assure adequate access to significant natural and cultural resources in public 
ownership.  

   

Analysis: Approximately 3.5 acres of the Makalapua Project District will be open space. This 
will include a 1.6-acre “Village Green”, located perpendicular to Kuakini Highway and Pawai 
Place that is envisioned to be the center of social activities in the Makalapua Project District. 
Additionally, signage will be posted to direct residents and visitors to cultural sites around 
the Project District; these signs are intended to share valuable information about the 
significance of the region and the sites present.  
Chapter 226-24 Objective and policies for socio-cultural advancement – – individual rights and 
personal well-being. 

Objective:  

(a) Planning for the State’s socio-cultural advancement with regard to individual 
rights and personal well-being shall be directed towards achievement of the 
objective of increased opportunities and protection of individual rights to 
enable individuals to fulfill their socio-economic needs and aspirations. 

   

Policies: 

(b) To achieve the individual rights and personal well-being objective, it shall be the policy of this State 
to: 

(1) Provide effective services and activities that protect individuals from criminal 
acts and unfair practices and that alleviate the consequences of criminal acts 
in order to foster a safe and secure environment. 
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(2) Uphold and protect the national and state constitutional rights of every 
individual. 

   

(3) Assure access to, and availability of, legal assistance, consumer protection, 
and other public services which strive to attain social justice. 

   

(4) Ensure equal opportunities for individual participation in society.    

Analysis: The objective and policies listed above for socio-cultural advancement related 
to individual rights and personal well-being are not applicable to the proposed project. 
Chapter 226-25 Objective and policies for socio-cultural advancement – – culture. 

Objective:  

(a)  Planning for the State’s socio-cultural advancement with regard to culture shall 
be directed toward the achievement of the objective of enhancement of 
cultural identities, traditions, values, customs, and arts of Hawaii’s people. 

   

Policies: 

(b)  To achieve the culture objective, it shall be the policy of this State to: 

(1) Foster increased knowledge and understanding of Hawaii’s ethnic and cultural 
heritages and the history of Hawaii. 

   

(2) Support activities and conditions that promote cultural values, customs, and 
arts that enrich the lifestyles of Hawaii’s people and which are sensitive and 
responsive to family and community needs. 

   

(3) Encourage increased awareness of the effects of proposed public and private 
actions on the integrity and quality of cultural and community lifestyles in 
Hawaii. 

   

(4) Encourage the essence of the aloha spirit in people’s daily activities to promote 
harmonious relationships among Hawaii’s people and visitors. 

   

Analysis:  The Makalapua Project District is envisioned as a place where families can connect 
with the spirit of Queen Lili‘uokalani and with other members of the community. A Cultural 
Impact Assessment (CIA) prepared for the project concluded that the project will have limited 
impacts on cultural resources. Three (3) archaeological sites will be preserved within the 
project sites, and signs will be used to share knowledge and information about the 
archaeological sites with visitors and residents.  
Chapter 226-26 Objectives and policies for socio-cultural advancement – – public safety. 

Objectives:  

(a)  Planning for the State’s socio-cultural advancement with regard to public safety shall be directed 
towards the achievement of the following objectives: 

(1) Assurance of public safety and adequate protection of life and property for all 
people. 

   

(2) Optimum organizational readiness and capability in all phases of emergency 
management to maintain the strength, resources, and social and economic 
well-being of the community in the event of civil disruptions, wars, natural 
disasters, and other major disturbances. 

   

(3) Promotion of a sense of community responsibility for the welfare and safety of 
Hawaii’s people. 
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Policies (Public Safety): 

(b) To achieve the public safety objectives, it shall be the policy of this State to: 

(1) Ensure that public safety programs are effective and responsive to community 
needs. 

   

(2) Encourage increased community awareness and participation in public safety 
programs. 

   

Policies (Public Safety-Criminal Justice): 

(c)  To further achieve public safety objectives related to criminal justice, it shall be the policy of this 
State to: 

(1) Support criminal justice programs aimed at preventing and curtailing criminal 
activities. 

   

(2) Develop a coordinated, systematic approach to criminal justice administration 
among all criminal justice agencies. 

   

(3) Provide a range of correctional resources which may include facilities and 
alternatives to traditional incarceration in order to address the varied security 
needs of the community and successfully reintegrate offenders into the 
community. 

   

Policies (Public Safety – Emergency Management): 

(d)  To further achieve public safety objectives related to emergency management, it shall be the policy 
of this State to: 

(1) Ensure that responsible organizations are in a proper state of readiness to 
respond to major war-related, natural, or technological disasters and civil 
disturbances at all times. 

   

(2) Enhance the coordination between emergency management programs 
throughout the State. 

   

Analysis:  The objectives and policies for socio-cultural advancement related to public safety 
listed above are not applicable to the proposed project.  
Chapter 226-27 Objectives and policies for socio-cultural advancement – – government.  

Objectives:  

(a) Planning the State’s socio-cultural advancement with regard to government shall be directed 
towards the achievement of the following objectives: 

(1) Efficient, effective, and responsive government services at all levels in the 
State. 

   

(2) Fiscal integrity, responsibility, and efficiency in the state government and 
county governments. 

   

Policies: 

(b)  To achieve the government objectives, it shall be the policy of this State to: 

(1) Provide for necessary public goods and services not assumed by the private 
sector. 

   

(2) Pursue an openness and responsiveness in government that permits the flow 
of public information, interaction, and response. 

   

(3) Minimize the size of government to that necessary to be effective.    
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(4) Stimulate the responsibility in citizens to productively participate in government 
for a better Hawaii. 

   

(5) Assure that government attitudes, actions, and services are sensitive to 
community needs and concerns. 

   

(6) Provide for a balanced fiscal budget.    

(7) Improve the fiscal budgeting and management system of the State.    

(8) Promote the consolidation of state and county governmental functions to 
increase the effective and efficient delivery of government programs and 
services and to eliminate duplicative services wherever feasible. 

   

Analysis: The objectives and policies for socio-cultural advancement related to 
government listed above are not applicable to the proposed project. 
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Chapter 226-101: Purpose. The purpose of this part is to establish overall priority guidelines to address 
areas of statewide concern. 
Chapter 226-102: Overall direction. The State shall strive to improve the quality of life for Hawaii’s 
present and future population through the pursuit of desirable courses of action in seven major areas of 
statewide concern which merit priority attention: economic development, population growth and land 
resource management, affordable housing, crime and criminal justice, quality education, principles of 
sustainability, and climate change adaptation. 
Chapter 226-103: Economic priority guidelines. 
(a) Priority guidelines to stimulate economic growth and encourage business 

expansion and development to provide needed jobs for Hawaii’s people 
and achieve a stable and diversified economy: 

   

(1) Seek a variety of means to increase the availability of investment capital for 
new and expanding enterprises. 

   

(A) Encourage investments which:    
(i) Reflect long term commitments to the State;    
(ii) Rely on economic linkages within the local economy;    
(iii) Diversify the economy;    
(iv) Reinvest in the local economy;    
(v) Are sensitive to community needs and priorities; and    
(vi) Demonstrate a commitment to provide management opportunities 

to Hawaii residents; and  
   

(B) Encourage investments in innovative activities that have a nexus to the 
State, such as: 

   

(i) Present or former residents acting as entrepreneurs or principals;    
(ii) Academic support from an institution of higher education in Hawaii;    
(iii) Investment interest from Hawaii residents;    
(iv) Resources unique to Hawaii that are required for innovative 

activity; and  
   

(v) Complementary or supportive industries or government programs 
or projects. 

   

(2) Encourage the expansion of technological research to assist industry 
development and support the development and commercialization of 
technological advancements. 

   

(3) Improve the quality, accessibility, and range of services provided by 
government to business, including data and reference services and 
assistance in complying with governmental regulations. 

   

(4) Seek to ensure that state business tax and labor laws and administrative 
policies are equitable, rational, and predictable. 

   

(5) Streamline the processes for building and development permit and review, 
and telecommunication infrastructure installation approval and eliminate or 
consolidate other burdensome or duplicative governmental requirements 
imposed on business, where scientific evidence indicates that public health, 
safety and welfare would not be adversely affected. 

   

(6) Encourage the formation of cooperatives and other favorable marketing or 
distribution arrangements at the regional or local level to assist Hawaii’s 
small-scale producers, manufacturers, and distributors. 
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(7) Continue to seek legislation to protect Hawaii from transportation 
interruptions between Hawaii and the continental United States. 

   

(8) Provide public incentives and encourage private initiative to develop and 
attract industries which promise long-term growth potentials and which 
have the following characteristics: 

   

(A) An industry that can take advantage of Hawaii’s unique location and 
available physical and human resources. 

   

(B) A clean industry that would have minimal adverse effects on Hawaii’s 
environment. 

   

(C) An industry that is willing to hire and train Hawaii’s people to meet the 
industry's labor needs at all levels of employment. 

   

(D) An industry that would provide reasonable income and steady 
employment. 

   

(9) Support and encourage, through educational and technical assistance 
programs and other means, expanded opportunities for employee 
ownership and participation in Hawaii business. 

   

(10) Enhance the quality of Hawaii’s labor force and develop and maintain 
career opportunities for Hawaii’s people through the following actions: 

   

(A) Expand vocational training in diversified agriculture, aquaculture, 
information industry, and other areas where growth is desired and 
feasible. 

   

(B) Encourage more effective career counseling and guidance in high 
schools and post-secondary institutions to inform students of present 
and future career opportunities. 

   

(C) Allocate educational resources to career areas where high employment 
is expected and where growth of new industries is desired. 

   

(D) Promote career opportunities in all industries for Hawaii’s people by 
encouraging firms doing business in the State to hire residents. 

   

(E) Promote greater public and private sector cooperation in determining 
industrial training needs and in developing relevant curricula and on- 
the-job training opportunities. 

   

(F) Provide retraining programs and other support services to assist entry 
of displaced workers into alternative employment. 

   

(b) Priority guidelines to promote the economic health and quality of the 
visitor industry: 

   

(1) Promote visitor satisfaction by fostering an environment which enhances 
the aloha spirit and minimizes inconveniences to Hawaii’s residents and 
visitors. 

   

(2) Encourage the development and maintenance of well-designed, 
adequately serviced hotels and resort destination areas which are sensitive 
to neighboring communities and activities and which provide for adequate 
shoreline setbacks and beach access. 

   

(3) Support appropriate capital improvements to enhance the quality of existing 
resort destination areas and provide incentives to encourage investment in 
upgrading, repair, and maintenance of visitor facilities. 

   

(4) Encourage visitor industry practices and activities which respect, preserve, 
and enhance Hawaii’s significant natural, scenic, historic, and cultural 
resources. 

   

(5) Develop and maintain career opportunities in the visitor industry for 
Hawaii’s people, with emphasis on managerial positions. 

   

(6) Support and coordinate tourism promotion abroad to enhance Hawaii’s 
share of existing and potential visitor markets. 
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(7) Maintain and encourage a more favorable resort investment climate 
consistent with the objectives of this chapter. 

   

(8) Support law enforcement activities that provide a safer environment for both 
visitors and residents alike. 

   

(9) Coordinate visitor industry activities and promotions to business visitors 
through the state network of advanced data communication techniques. 

   

(c) Priority guidelines to promote the continued viability of the sugar and 
pineapple industries: 

   

(1) Provide adequate agricultural lands to support the economic viability of the 
sugar and pineapple industries. 

   

(2) Continue efforts to maintain federal support to provide stable sugar prices 
high enough to allow profitable operations in Hawaii. 

   

(3) Support research and development, as appropriate, to improve the quality 
and production of sugar and pineapple crops. 

   

(d) Priority guidelines to promote the growth and development of diversified 
agriculture and aquaculture: 

   

(1) Identify, conserve, and protect agricultural and aquacultural lands of 
importance and initiate affirmative and comprehensive programs to 
promote economically productive agricultural and aquacultural uses of such 
lands. 

   

(2) Assist in providing adequate, reasonably priced water for agricultural 
activities. 

   

(3) Encourage public and private investment to increase water supply and to 
improve transmission, storage, and irrigation facilities in support of 
diversified agriculture and aquaculture. 

   

(4) Assist in the formation and operation of production and marketing 
associations and cooperatives to reduce production and marketing costs. 

   

(5) Encourage and assist with the development of a waterborne and airborne 
freight and cargo system capable of meeting the needs of Hawaii’s 
agricultural community. 

   

(6) Seek favorable freight rates for Hawaii’s agricultural products from 
interisland and overseas transportation operators. 

   

(7) Encourage the development and expansion of agricultural and aquacultural 
activities which offer long-term economic growth potential and employment 
opportunities. 

   

(8) Continue the development of agricultural parks and other programs to 
assist small independent farmers in securing agricultural lands and loans. 

   

(9) Require agricultural uses in agricultural subdivisions and closely monitor 
the uses in these subdivisions. 

   

(10) Support the continuation of land currently in use for diversified agriculture.    
(11) Encourage residents and visitors to support Hawaii’s farmers by purchasing 

locally grown food and food products. 
   

(e) Priority guidelines for water use and development:    
(1) Maintain and improve water conservation programs to reduce the overall 

water consumption rate. 
   

(2) Encourage the improvement of irrigation technology and promote the use 
of nonpotable water for agricultural and landscaping purposes. 

   

(3) Increase the support for research and development of economically 
feasible alternative water sources. 

   

(4) Explore alternative funding sources and approaches to support future water 
development programs and water system improvements. 
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(f) Priority guidelines for energy use and development:    

(1) Encourage the development, demonstration, and commercialization of 
renewable energy sources. 

   

(2) Initiate, maintain, and improve energy conservation programs aimed at 
reducing energy waste and increasing public awareness of the need to 
conserve energy. 

   

(3) Provide incentives to encourage the use of energy conserving technology 
in residential, industrial, and other buildings. 

   

(4) Encourage the development and use of energy conserving and cost-
efficient transportation systems. 

   

(g) Priority guidelines to promote the development of the information 
industry: 

   

(1) Establish an information network, with an emphasis on broadband and 
wireless infrastructure and capability that will serve as the foundation of and 
catalyst for overall economic growth and diversification in Hawaii. 

   

(2) Encourage the development of services such as financial data processing, 
a products and services exchange, foreign language translations, 
telemarketing, teleconferencing, a twenty-four-hour international stock 
exchange, international banking, and a Pacific Rim management center. 

   

(3) Encourage the development of small businesses in the information field 
such as software development; the development of new information 
systems, peripherals, and applications; data conversion and data entry 
services; and home or cottage services such as computer programming, 
secretarial, and accounting services. 

   

(4) Encourage the development or expansion of educational and training 
opportunities for residents in the information and telecommunications fields. 

   

(5) Encourage research activities, including legal research in the information 
and telecommunications fields. 

   

(6) Support promotional activities to market Hawaii’s information industry 
services. 

   

(7)  Encourage the location or co-location of telecommunication or wireless 
information relay facilities in the community, including public areas, where 
scientific evidence indicates that the public health, safety, and welfare 
would not be adversely affected. 

   

Analysis: The Makalapua Project District will provide opportunities for economic 
development, housing, hotel, and open space in a convenient location adjacent to Kailua 
Village. The climate, environment, and special character of Kona will be considered and 
factored in to the design concepts for the project. 
Chapter 226-104: Population growth and land resources priority guidelines. 
(a) Priority guidelines to effect desired statewide growth and distribution:    

(1) Encourage planning and resource management to ensure that population 
growth rates throughout the State are consistent with available and planned 
resource capacities and reflect the needs and desires of Hawaii’s people. 

   

(2) Manage a growth rate for Hawaii’s economy that will parallel future 
employment needs for Hawaii’s people. 

   

(3) Ensure that adequate support services and facilities are provided to 
accommodate the desired distribution of future growth throughout the State. 

   

(4) Encourage major state and federal investments and services to promote 
economic development and private investment to the neighbor islands, as 
appropriate. 
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(5) Explore the possibility of making available urban land, low-interest loans, 
and housing subsidies to encourage the provision of housing to support 
selective economic and population growth on the neighbor islands. 

   

(6) Seek federal funds and other funding sources outside the State for research, 
program development, and training to provide future employment 
opportunities on the neighbor islands. 

   

(7) Support the development of high technology parks on the neighbor islands.    
(b) Priority guidelines for regional growth distribution and land resource 

utilization: 
   

(1) Encourage urban growth primarily to existing urban areas where adequate 
public facilities are already available or can be provided with reasonable 
public expenditures, and away from areas where other important benefits 
are present, such as protection of important agricultural land or 
preservation of lifestyles. 

   

(2) Make available marginal or nonessential agricultural lands for appropriate 
urban uses while maintaining agricultural lands of importance in the 
agricultural district. 

   

(3) Restrict development when drafting of water would result in exceeding the 
sustainable yield or in significantly diminishing the recharge capacity of any 
groundwater area. 

   

(4) Encourage restriction of new urban development in areas where water is 
insufficient from any source for both agricultural and domestic use. 

   

(5) In order to preserve green belts, give priority to state capital-improvement 
funds which encourage location of urban development within existing urban 
areas except where compelling public interest dictates development of a 
noncontiguous new urban core. 

   

(6) Seek participation from the private sector for the cost of building 
infrastructure and utilities, and maintaining open spaces. 

   

(7) Pursue rehabilitation of appropriate urban areas.    
(8) Support the redevelopment of Kakaako into a viable residential, industrial, 

and commercial community. 
   

(9) Direct future urban development away from critical environmental areas or 
impose mitigating measures so that negative impacts on the environment 
would be minimized. 

   

(10) Identify critical environmental areas in Hawaii to include but not be limited 
to the following: watershed and recharge areas; wildlife habitats (on land 
and in the ocean); areas with endangered species of plants and wildlife; 
natural streams and water bodies; scenic and recreational shoreline 
resources; open space and natural areas; historic and cultural sites; areas 
particularly sensitive to reduction in water and air quality; and scenic 
resources. 

   

(11) Identify all areas where priority should be given to preserving rural character 
and lifestyle. 

   

(12) Utilize Hawaii’s limited land resources wisely, providing adequate land to 
accommodate projected population and economic growth needs while 
ensuring the protection of the environment and the availability of the 
shoreline, conservation lands, and other limited resources for future 
generations. 

   

(13) Protect and enhance Hawaii’s shoreline, open spaces, and scenic 
resources. 
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Analysis: The Makalapua Project District is an urban infill project that proposes 
development in an appropriate and convenient location in accordance with the KCDP, adjacent 
to Kailua-Kona and away from critical habitats or environments.  The proposed action includes 
the necessary backbone infrastructure and utilities to support the project. The project will 
provide approximately 3.5 acres of open spaces throughout the Project District. 
Chapter 226-105: Crime and criminal justice. 
Priority guidelines in the area of crime and criminal justice:    

(1) Support law enforcement activities and other criminal justice efforts that are 
directed to provide a safer environment. 

   

(2) Target state and local resources on efforts to reduce the incidence of violent 
crime and on programs relating to the apprehension and prosecution of 
repeat offenders. 

   

(3) Support community and neighborhood program initiatives that enable 
residents to assist law enforcement agencies in preventing criminal 
activities. 

   

(4) Reduce overcrowding or substandard conditions in correctional facilities 
through a comprehensive approach among all criminal justice agencies 
which may include sentencing law revisions and use of alternative 
sanctions other than incarceration for persons who pose no danger to their 
community. 

   

(5) Provide a range of appropriate sanctions for juvenile offenders, including 
community-based programs and other alternative sanctions. 

   

(6) Increase public and private efforts to assist witnesses and victims of crimes 
and to minimize the costs of victimization. 

   

Analysis: The priority guidelines in the area of crime and criminal justice listed above are 
not applicable to the proposed project. 
Chapter 226-106: Affordable housing. 
Priority guidelines for the provision of affordable housing:    

(1) Seek to use marginal or nonessential agricultural land and public land to 
meet housing needs of extremely low-, very low-, lower-, moderate-, and 
above and moderate-income households. 

   

(2) Encourage the use of alternative construction and development methods 
as a means of reducing production costs. 

   

(3) Improve information and analysis relative to land availability and suitability 
for housing. 

   

(4) Create incentives for development which would increase home ownership 
and rental opportunities for Hawaii’s low-, very low-, lower-, and moderate-
income households and residents with special needs. 

   

(5) Encourage continued support for government or private housing programs 
that provide low interest mortgages to Hawaii’s people for the purchase of 
initial owner-occupied housing. 

   

(6) Encourage public and private sector cooperation in the development of 
rental housing alternatives. 

   

(7) Encourage improved coordination between various agencies and levels of 
government to deal with housing policies and regulations. 

   

(8) Give higher priority to the provision of quality housing that is affordable for 
Hawaii’s residents and less priority to development of housing intended 
primarily for individuals outside of Hawaii. 

   

Analysis: The Makalapua Project District will provide approximately 600 residential units 
designed to meet the need of a variety of households. Units will include medium to high density 
units, including affordable housing pursuant to County regulations. 
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Chapter 226-107: Quality education. 
Priority guidelines to promote quality education:    

(1) Pursue effective programs which reflect the varied district, school, and 
student needs to strengthen basic skills achievement; 

   

(2) Continue emphasis on general education “core” requirements to provide 
common background to students and essential support to other university 
programs; 

   

(3) Initiate efforts to improve the quality of education by improving the 
capabilities of the education work force; 

   

(4) Promote increased opportunities for greater autonomy and flexibility of 
educational institutions in their decision making responsibilities; 

   

(5) Increase and improve the use of information technology in education by the 
availability of telecommunications equipment for: 

   

(A) The electronic exchange of information;    
(B) Statewide electronic mail; and    
(C) Access to the Internet.    

(6) Encourage programs that increase the public's awareness and 
understanding of the impact of information technologies on our lives; 

   

(7) Pursue the establishment of Hawaii’s public and private universities and 
colleges as research and training centers of the Pacific; 

   

(8) Develop resources and programs for early childhood education;    
(9) Explore alternatives for funding and delivery of educational services to 

improve the overall quality of education; and 
   

(10) Strengthen and expand educational programs and services for students 
with special needs. 

   

Analysis: The priority guidelines related to quality education listed above are not applicable 
to the proposed project. 
CHAPTER 226-108: Sustainability 
Priority guidelines and principles to promote sustainability shall include:    

(1) Encouraging balanced economic, social, community, and environmental 
priorities; 

   

(2) Encouraging planning that respects and promotes living within the natural 
resources and limits of the State; 

   

(3) Promoting a diversified and dynamic economy;    
(4) Encouraging respect for the host culture;    
(5) Promoting decisions based on meeting the needs of the present without 

compromising the needs of future generations; 
   

(6) Considering the principles of the ahupuaa system; and    
(7) Emphasizing that everyone, including individuals, families, communities, 

businesses, and government, has the responsibility for achieving a 
sustainable Hawaii. 

   

Analysis: The Makalapua Project District is consistent with the above noted priority 
guidelines and principles related to sustainability. Sustainable design strategies are being 
considered for the project.  The project is envisioned to be a mixed-use, walkable village center 
with opportunities for small and large businesses to develop, expand, and thrive, where people 
can gather and connect with the spirit of Queen Lili‘uokalani. Core principles for the project 
include fulfilling the legacy of Queen Lili‘uokalani, fostering regional economic resilience, 
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improving regional transportation, instilling diversity, and demonstrating malama for our 
resources. 
CHAPTER 226-109: Climate change adaptation priority guidelines 
Priority guidelines to prepare the State to address the impacts of climate 
change, including impacts to the areas of agriculture; conservation lands; 
coastal and nearshore marine areas; natural and cultural resources; 
education; energy; higher education; health; historic preservation; water 
resources; the built environment, such as housing, recreation, transportation; 
and the economy shall: 

   

(1) Ensure that Hawaii’s people are educated, informed, and aware of the 
impacts climate change may have on their communities; 

   

(2) Encourage community stewardship groups and local stakeholders to 
participate in planning and implementation of climate change policies; 

   

(3) Invest in continued monitoring and research of Hawaii’s climate and the 
impacts of climate change on the State; 

   

(4) Consider native Hawaiian traditional knowledge and practices in planning 
for the impacts of climate change; 

   

(5) Encourage the preservation and restoration of natural landscape features, 
such as coral reefs, beaches and dunes, forests, streams, floodplains, and 
wetlands, that have the inherent capacity to avoid, minimize, or mitigate the 
impacts of climate change; 

   

(6) Explore adaptation strategies that moderate harm or exploit beneficial 
opportunities in response to actual or expected climate change impacts to 
the natural and built environments; 

   

(7) Promote sector resilience in areas such as water, roads, airports, and public 
health, by encouraging the identification of climate change threats, 
assessment of potential consequences, and evaluation of adaptation 
options; 

   

(8) Foster cross-jurisdictional collaboration between county, state, and federal 
agencies and partnerships between government and private entities and 
other nongovernmental entities, including nonprofit entities; 

   

(9) Use management and implementation approaches that encourage the 
continual collection, evaluation, and integration of new information and 
strategies into new and existing practices, policies, and plans; and 

   

(10) Encourage planning and management of the natural and built 
environments that effectively integrate climate change policy.  

   

Analysis: The Makalapua Project District incorporates mitigation for potential climate change 
impacts through design techniques related to stormwater management, fire prevention, reducing 
heat impacts through building orientation and fenestration for natural ventilation.  The project has 
also been assessed for potential sea level rise impacts resulting from climate change, and the 
project is located inland of the 3.2-foot sea level rise exposure area and no significant sea level 
rise impacts are anticipated. 

 



  

 

 

 




