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Punaluu Beach Lots Business Management Association 
G70 (Jeffery Overton) 
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Location: 53-215, 53-221, 53-223, 53-227, 53-231, and 53-239 Kamehameha Highway
Hauula 

Tax Map Keys: 
Request: 

Proposal: 

5-3-2: 32, 33, 34, 35, 41, 46, and 51 
Shoreline Setback Variance (SSV) 
Chapter 23, Revised Ordinances of Honolulu 
Construction of a 643-foot-long continuous concrete rubble masonry (CRM) 
shoreline protection structure along seven residential lots. 

With this letter, the Department of Planning and Permitting hereby transmits the DEA and 
anticipated finding of no significant impact (DEA-AFONSI) for the construction of a CRM shoreline 
protection structure for seven house lots within the 40-foot shoreline setback of the above-referenced 
parcels in the Koolauloa District on the island of Oahu, for publication in the next edition of 
"The Environmental Notice." 

Enclosed is the completed Office of Environmental Quality Control Publication Form, one hard 
copy of the DEA, and a pdf file on a compact disk. Simultaneously with this letter, these documents 
were also sent via electronic mail to your office. 

Should you have any questions, please contact Steve Tagawa of our staff at 768-8024. 

Enclosures 

:j1,;io 
f~: Kathy K. Sokugawa 

Acting Director 
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Project Name: 
Project Short Name: 
HRS §343-5 Trigger(s): 
lsland(s): 
Judicial District(s): 
TMK(s): 
Permit(s)/ Approval(s): 

Approving Agency: 
Contact Name, Email, 

Telephone, Address 

Applicant: 
Contact Name, Email, 

Telephone, Address 

Consultant: 
Contact Name, Email, 

Telephone, Address 

Status (select one) 
_X_ DEA-AFNSI 

FEA-FONSI 

FEA-EISPN 

Act 172-12 EISPN 
("Direct to EIS") 

DEIS 

FEIS 

__ FEIS Acceptance 
Determination 

APPLICANT 
PUBLICATION FORM 

Punaluu Beach Homes Shoreline Protection Project -· 
Punaluu Beach Homes Shoreline Projection 
Use within a shoreline area as defined in Chapter 205A-41 
Oahu 
Koolauloa 
(1)5-3-002:032, 033, 034, 035, 041, 046, 051 
Certified Shoreline Survey 
Shoreline Setback Variance 
Building Permits 
Grading, Grubbing, Trenching, and Stockpiling 

-----

Department of Planning and Permitting, City and County of Honolulu 
Steve Tagawa, stagawa@honolulu.gov 
(808)768-8024, 650 South Kin~ Street, 7th Floor, Honolulu, HI 96816 
Punaluu Beach Lots Business Management Association 
Douglas Johnson,, punaluubeachlots@gmail.com 
(808) 531-7541, 1308 Lusitania St. #401, Honolulu, HI 96813 
Group 70 International, Inc. (dba G70) 
Jeff Overton, AICP, LEED AP punaluu@g70.design 
(808) 523-5866, Group 70 International, Inc., 925 Bethel Street, 5th Floor, Honolulu, HI 96813 

Submittal Requirements 
Submit 1) the approving agency notice of determination/transmittal letter on agency letterhead, 
2) this completed OEQC publication form as a Word file, 3) a hard copy of the DEA, and 4) a 
searchable PDF of the DEA; a 30-day comment period follows from the date of publication in the 
Notice. 

Submit 1) the approving agency notice of determination/transmittal letter on agency letterhead, 
2) this completed OEQC publication form as a Word file, 3) a hard copy of the FEA, and 4) a 
searchable PDF of the FEA; no comment period follows from publication in the Notice. 

Submit 1) the approving agency notice of determination/transmittal letter on agency letterhead, 
2) this completed OEQC publication form as a Word file, 3) a hard copy of the FEA, and 4) a 
searchable PDF of the FEA; a 30-day comment period follows from the date of publication in the 
Notice. 

Submit 1) the approving agency notice of determination letter on agency letterhead and 2) this 
completed OEQC publication form as a Word file; no EA is required and a 30-day comment 
period follows from the date of publication in the Notice. 

Submit 1) a transmittal letter to the OEQC and to the approving agency, 2) this completed OEQC 
publication form as a Word file, 3) a hard copy ofthe DEIS, 4) a searchable PDF of the DEIS, and 
S) a searchable PDF ofthe distribution list; a 45-day comment period follows from the date of 
publication in the Notice. 

Submit 1) a transmittal letter to the OEQC and to the approving agency, 2) this completed OEQC 
publication form as a Word file, 3) a hard copy of the FEIS, 4) a searchable PDF ofthe FEIS, and 5) 
a searchable PDF of the distribution list; no comment period follows from publication in the 
Notice. 

The approving agency simultaneously transmits to both the OEQC and the applicant a letter of its 
determination of acceptance or nonacceptance (pursuant to Section 11-200-23, HAR) of the FEIS; 
no comment period ensues upon publication in the Notice. 
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__ FEIS Statutory The approving agency simultaneously transmits to both the OEQC and the applicant a notice that 
Acceptance it did not make a timely determination on the acceptance or nonacceptance of the applicant's 

FEIS under Section 343-5(c), HRS, and therefore the applicant's FEIS is deemed accepted as a 
matter of law. 

__ Supplemental EIS The approving agency simultaneously transmits its notice to both the applicant and the OEQC 
Determination that it has reviewed (pursuant to Section 11-200-27, HAR) the previously accepted FEIS and 

determines that a supplemental EIS is or is not required; no EA is required and no comment 
period ensues upon publication in the Notice. 

Withdrawal Identify the specific document(s) to withdraw and explain in the project summary section. 

Other Contact the OEQC if your action is not one of the above items. 

Project Summary 
Provide a description of the proposed action and purpose and need in 200 words or less. 

The Applicant proposes to construct a 634-foot-long concrete rubble masonry shore protection structure on seven beachfront 
lots along Kamehameha Highway in Punaluu. Most of the proposed structure will be a grouted sloped revetment consisting of 
two- to-three-foot diameter (0.8 - 1.4-ton) boulders set in a slope of 1:2 (1 vertical to 2 horizontal), with a small vertical 
section at the top. Segments at the west (Kahuku) and east (Kaneohe) end of the structure will be nearly vertical (12:1). The 
structure will range in height between four to six feet above the existing sandy beach, and will be between 12 and 14 feet 
wide. A geotextile fabric will line the back of the structure, which will be set on sand wrapped in a heavy-duty geotextile 
fabric. The Project site is in the R-5 Residential District. All of the lots but one (Parcel 32), are developed with existing 
dwellings, which range between 5 and 30 feet from the current shoreline (not certified). The Department of Land and Natural 
Resources has issued a citation for the placement of boulders and concrete debris along the shoreline fronting Parcel 33. 
Parcels 34, 35, 46, and 51 are currently protected by sandbags or a combination sandbags and material blankets, which were 
authorized by DLNR on an emergency basis. 
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Current condition of shoreline fronting Parcel 51  Figure 2-3 
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4.6 PREFERRED ALTERNATIVE/PROPOSED ACTION – SLOPING ROCK REVETMENT 

 



   



 

 

 

 



 

 



 

 

http://www.ocrm.nos.noaa.gov/czm/czm_act.html
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1. INTRODUCTION 

This coastal assessment has been prepared in support of the Environmental Assessment for 
proposed improvements to the residential shorefront parcels on the south side of Punaluu Beach 
Park, on the windward coast of Oahu, Hawaii.  The project site consists of six (6) shorefront parcels 
including Tax Map Keys (TMK) (1) 5-3-002:032, 033, 035, 041, 046, and 051.  
 
Sea Engineering, Inc. (SEI) was contracted to complete the coastal assessment of the project 
shoreline.  This coastal assessment addresses Office of Environmental Quality Control (OEQC) 
guidelines for assessing shoreline alteration projects, including: a detailed description of the 
existing shoreline and coastal processes; historical shoreline erosion rates; site maps; oceanographic 
setting; coastal hazards; description of improvements; and review of alternatives. 
 
The project site is located approximately one mile south of Punaluu, and approximately one and a 
half miles north of Kahana. The Punaluu coastline is northeast-facing and characterized by long 
narrow sand beaches and an offshore fringing reef.  The project site is subject to chronic and 
episodic erosion that has led to beach narrowing and permanent land loss. The erosion is 
threatening the existing residential structures and property owners have implemented various shore 
protection measures, many of which have failed or are currently failing. The regional location of the 
project site is shown in Figure 1-1 and Figure 1-2.  An aerial photograph of the project site and 
parcel boundaries is shown in Figure 1-3. Ground photos showing the current condition of the 
project site shoreline are shown in Figure 1-4 and Figure 1-6. Ground photos showing the project 
site shoreline under typical erosion conditions are shown in Figure 1-5 and Figure 1-7. 
 

 
Figure 1-1  Project location on the island of Oahu 
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Figure 1-2 Aerial photograph of the project site location in Punaluu, Oahu 

 

 

Figure 1-3 Aerial photograph of the project site and subject parcels 

 

Project Location 
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Figure 1-4 Current condition of the northern reach of the project site (6/16/2016) 

 

 
Figure 1-5 Typical condition of the northern reach of the project site (9/17/2013)  
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Figure 1-6 Current condition of the southern reach of the project site (6/16/2016) 

 

 
Figure 1-7 Typical condition of the southern reach of the project site (9/17/2013)  

 



Coastal Assessment for Punaluu Shorefront Parcels  
Group 70 International, Inc.    
 

Sea Engineering, Inc.                                                      8 

2. PROJECT SITE DESCRIPTION 

2.1 Regional Setting 

The project site is located on a narrow, relatively flat coastal plain adjacent to and south of Punaluu 
Beach Park on the windward coastline of Oahu. The coastline is dominated by low-lying, narrow 
beaches with broad shallow fringing reefs extending offshore (Fletcher et.al. 2002). This region is 
extensively developed and its narrow beaches suffer from chronic erosion. The properties to the 
south of the subject shoreline are armored by large rock revetments which may affect local 
sediment transport. The northeast-facing shoreline is fronted by a shallow reef that is approximately 
2,000 feet wide.  LiDAR and topographic survey data shows that depths measured over the reef are 
typically 2 to 4 feet below mean lower low water (mllw), occasionally reaching 5 feet.  Offshore of 
this reef is the open ocean.  The dominant wave energy is produced by the northeast tradewinds and 
north swell.  The shallow reef dissipates a high percentage of the offshore wave energy through 
broken waves.  The waves over the reef are depth limited, meaning that the maximum wave height 
is a function of water depth.  More wave energy can impact the shoreline at higher water levels.  
 

2.2 Shoreline Description 

The project site consists of a low-lying, sandy coastal plain inland of the erosion scarp.  The 
shoreline includes a mixture of shore protection structures and natural shoreline. The backshore is 
grassy and generally level, with typical elevations varying between about +7 and +8 feet mllw.  No 
modern, frontal dune is evident along this portion of the shoreline, indicating that the seaward edge 
of the coastal dune has eroded.  The coastal substrate along this portion of the shoreline is primarily 
carbonate sediment with lobes of clay-rich outwash deposits interbedded amongst the sand. This 
section is particularly susceptible to both erosion and wave overwash.  Under typical conditions, a 
continuous erosion scarp is present along the entire length of the project site shoreline. The erosion 
scarp begins in Punaluu Beach Park to the north and becomes progressively steeper and higher 
toward the southern reach of the project site. The erosion scarp is covered by or abutted by various 
shoreline materials moving across the properties.   
 
Beach width along the project shoreline is subject to rapid and dramatic change. Average beach 
width along the northern reach of the project site (Parcel 041 to Parcel 034), as measured from the 
erosion scarp to mllw, is currently approximately 61 feet with an average slope of 1V:9H.  Average 
beach width along the southern reach of the project site (Parcel 035 to Parcel 046) is currently 
approximately 21 feet with an average slope of 1V:10H. The beach toe extends beyond mllw, after 
which the profile quickly changes to a mixture of fossil reef, coral rubble, and sand with typical 
depths of 1.0 to 2.5 feet below mllw.  
 

2.1 Parcel Descriptions 

Appendix A presents the topographic survey map of the project site.  The six shorefront parcels, 
located at Tax Map Keys (TMK) (1) 5-3-002:032, 033, 035, 041, 046, and 051, vary in size and 
dimensions, with a total shoreline frontage of 600 feet.  The land elevations range from +7 to +9 
feet mllw.  
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Parcel 041 is located at 53-239 Kamehameha Highway, at the northern end of the project site 
adjacent to Punaluu Beach Park. The property is approximately 17,650 square feet with a total 
shoreline frontage of 160 feet. Parcel 041 is approximately 70 feet deep and is fronted by a narrow 
sand beach that is 55 feet wide with an average slope of 1V:10H (Figure 2-1). The erosion scarp 
fronting Parcel 041 is partially buried by sand, but is typically exposed under normal conditions, 
which are dominated by chronic erosion. The property was previously protected by a synthetic 
geotextile sandbag structure and basalt armor stone. Remnants of the failed structure are visible 
along the active beach face, and exposed during typical conditions (Figure 2-2). The existing 
residential structure is approximately 15 feet from the erosion scarp. 
 
Parcel 032 is located south of and adjacent to Parcel 41. The property is approximately 4,130 
square feet with a total shoreline frontage of 30 feet. Parcel 032 is approximately 80 feet deep and is 
fronted by a narrow sand beach that is 55 feet wide with an average slope of 1V:9H (Figure 2-3). 
The erosion scarp fronting Parcel 032 is partially buried by sand but is typically exposed under 
normal conditions, which are dominated by chronic erosion. The property is currently undeveloped 
and there are no shore protection structures present (Figure 2-4).  
 
Parcel 033 is located at 53-231 Kamehameha Highway, south of and adjacent to Parcel 032. The 
property is approximately 7,230 square feet with a total shoreline frontage of 90 feet. Parcel 033 is 
approximately 90 feet deep and is fronted by a narrow sand beach that is 60 feet wide with an average 
slope of 1V:8.5H (Figure 2-5). The erosion scarp fronting Parcel 033 is partially buried by sand but 
is typically exposed under normal conditions, which are dominated by chronic erosion. There are no 
shore protection structures present (Figure 2-6). The existing residential structure is approximately 5 
feet from the erosion scarp and there is an exposed cesspool. 
 
Parcel 034 is not included in the project. Parcel 034 is located at 53-227 Kamehameha Highway, in 
the center of the project site between Parcel 033 and Parcel 035. The property is approximately 13,966 
square feet with a total shoreline frontage of 85 feet. Parcel 034 is approximately 80 feet deep and is 
fronted by a narrow sand beach that is 72 feet wide with an average slope of 1V:9H (Figure 2-7). The 
erosion scarp fronting Parcel 034 is currently partially buried by sand, but is typically exposed under 
normal conditions, which are dominated by chronic erosion. The property is currently protected by a 
geotextile sandbag structure that is buried beneath the active beach face, which is exposed under 
typical conditions (Figure 2-8). The existing residential structure is approximately 25 feet from the 
erosion scarp. 
 
Parcel 035 is located at 53-223 Kamehameha Highway, south of and adjacent to Parcel 034. The 
property is approximately 13,180 square feet with a total shoreline frontage of 70 feet. Parcel 035 is 
approximately 100 feet deep and is fronted by a very narrow sand beach that is 32 feet wide with an 
average slope of 1V:10.5H (Figure 2-9). The property is currently protected by a synthetic geotextile 
sandbag structure (Figure 2-10). The erosion scarp fronting Parcel 035 is partially buried by sand but 
is typically exposed under normal conditions, which are dominated by chronic erosion. The existing 
residential structure is approximately 20 feet from the erosion scarp along the back of the structure. 
 
Parcel 051 is located at 53-221 Kamehameha Highway, south of and adjacent to Parcel 035. The 
property is approximately 14,015 square feet with a total shoreline frontage of 60 feet. Parcel 051 is 
approximately 110 feet deep and there is a very narrow beach present that is 21 feet wide with an 
average slope of 1V:11H (Figure 2-11). This property is currently protected by a synthetic 
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geotextile sandbag structure (Figure 2-12). The existing residential structure is approximately 30 
feet from the erosion scarp along the back of the structure. 
 
Parcel 046 is located at 53-215 Kamehameha Highway, south of and adjacent to Parcel 051. The 
property is approximately 25,550 square feet with a total shoreline frontage of 105 feet. Parcel 046 
is approximately 130 feet deep and is there is a very narrow beach present that is 10 feet wide with 
an average slope of 1V:8.5H (Figure 2-13). The property is currently protected by a synthetic 
geotextile sandbag structure (Figure 2-14). The existing residential structure is 15 feet from the 
erosion scarp along the back of the structure. 
 
The ongoing erosion is currently threatening all six of the residential shorefront parcels within the 
project site. Previous attempts to protect the properties have included loose armor stone, DefenCell 
barrier systems, erosion skirts, coir sandbag revetments, and synthetic geotextile sandbag revetments. 
All of these temporary shore protection measures have failed or are currently failing. A longer-term 
erosion control solution is needed to protect these properties, which are imminently threatened (Table 
2-1).  
 
 

 
 
 
 
 
 
  

Table 2-1 Distance from the erosion scarp to the residential structures  

Parcel Distance Comments 

(1) 5-3-002:041 15 feet None 

(1) 5-3-002:032 N/A No residential structures on the property 

(1) 5-3-002:033 5 feet Exposed cesspool at risk of failure 

(1) 5-3-002:034 25 feet Property is not included in project 

(1) 5-3-002:035 20 feet Erosion scarp is along the back of the shoreline structure 

(1) 5-3-002:051 30 feet Erosion scarp is along the back of the shoreline structure 

(1) 5-3-002:046 15 feet Erosion scarp is along the back of the shoreline structure 
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Figure 2-1 Current condition of the shoreline fronting Parcel 041 (6/16/2016) 

 

Figure 2-2 Typical condition of the shoreline fronting Parcel 041 (1/9/2013) 
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Figure 2-3 Current condition of the shoreline fronting Parcel 032 (6/16/2016) 

 

Figure 2-4 Typical condition of the shoreline fronting Parcel 032 (1/9/2013) 
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Figure 2-5 Current condition of the shoreline fronting Parcel 033 (6/16/2016) 

 

Figure 2-6 Typical condition of the shoreline fronting Parcel 033 (9/24/2014) 
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Figure 2-7 Current condition of the shoreline fronting Parcel 034 (6/16/2016) 

 

Figure 2-8 Typical condition of the shoreline fronting Parcel 034 (9/24/2014) 
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Figure 2-9 Current condition of the shoreline fronting Parcel 035 (6/16/2016) 

 

Figure 2-10 Typical condition of the shoreline fronting Parcel 035 (9/24/2014) 
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Figure 2-11 Current condition of the shoreline fronting Parcel 051 (6/16/2016) 

 

Figure 2-12 Previous condition of the shoreline fronting Parcel 051 (9/17/2013) 
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Figure 2-13 Current condition of the shoreline fronting Parcel 046 (6/16/2016) 

 
Figure 2-14 Previous condition of the shoreline fronting Parcel 046 (1/9/2013) 
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2.2 Shoreline Profiles 

Seven (7) shoreline profiles were taken at the project site. The profile locations are shown in Figure 
2-15.  Profiles 1 through 4 are shown in Figure 2-16. Profiles 5 through 7 are shown in Figure 2-17.  
Beach width is measured between the erosion scarp on the landward side and the beach toe on the 
seaward side.  The beach toe is representative of the lowest part of the active beach face profile.  
Appendix B also shows the locations of the profiles on a topographic survey map of the project site. 
 
Anomalous beach accretion during the past El Nino winter has resulted in a considerable increase in 
sand thickness along and abutting the erosion scarp in Profile 1 through Profile 4.  This a-typical 
accretion has resulted in significantly higher than normal beach profile elevations along the beach 
face at these locations.  However, even under these accreted conditions, the beach face sand 
terminates abruptly against the surface of the reef flat, which indicates a very limited offshore 
component to the beach littoral sand system.  
 
Profile 1 and Profile 2 are located at Parcel 041.  Profile 1 is located on the northern portion of Parcel 
041 and extends from the wooden fence along Kamehameha Highway to the beach toe.  The flat 
coastal plain terminates at the erosion scarp. Sand has accumulated on the backshore and Beach 
Morning Glory has grown over the erosion scarp. The beach along Profile 1 is 57 feet wide with an 
average slope of 1V:11H. Remnants of the failed shore protection measures, including loose armor 
stone and geotextile sandbags and fabric, are partially exposed in the beach face.   
 
Profile 2 is located on the southern portion of Parcel 041 and extends from the wooden lanai to the 
beach toe.  The flat coastal plain terminates at the erosion scarp, which is 15 feet from the residential 
structure. Sand has accumulated on the backshore and partially covered the erosion scarp. The beach 
along Profile 2 is 54 feet wide with an average slope of 1V:9H. Remnants of the failed shore 
protection measures, including loose armor stone and geotextile sandbags and fabric, are partially 
exposed in the beach face.   
 
Profile 3 is located on the northern portion of Parcel 033 and extends from the edge of pavement 
along Kamehameha Highway to the beach toe.  The flat coastal plain terminates at the erosion scarp, 
which is 5 feet from the residential structure. During the past winter season Beach Morning Glory 
and Naupaka have grown over the erosion scarp. Sand disappears against the reef flat at the makai 
end of the beach profile. The beach along Profile 3 is 60 feet wide with an average slope of 1V:8.5H. 
Remnants of the failed shore protection measures, including CRM debris and geotextile sandbags, 
are partially exposed in the beach face.   
 
Profile 4 is located on the central portion of Parcel 034 and extends from the edge of the concrete 
slab to the beach toe.  The flat coastal plain terminates at the erosion scarp, which is 25 feet from the 
residential structure. During the past winter season Beach Morning Glory has grown over the erosion 
scarp. Sand disappears against the reef flat at the makai end of the beach profile. The beach along 
Profile 4 is 72 feet wide with an average slope of 1V:9H. Portions of the existing geotextile sandbag 
structure are partially exposed in the beach face.  The winter accretion of sand terminates in this area, 
as there is only a wet (submerged at most tides) beach fronting the sandbags at Profile 5 through 
Profile 7.  
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Profile 5 is located on the central portion of Parcel 035 and extends from the wooden fence along 
Kamehameha Highway to the beach toe.  The flat coastal plain terminates at the erosion scarp along 
the back of the existing geotextile sandbag revetment, which is 20 feet from the residential structure. 
A narrow beach is present along the toe of the structure at the northern end of the property and 
transitions to a very narrow, wet beach along the middle and southern portions of the property. The 
beach along Profile 5 is 32 feet wide with an average slope of 1V:11H. The sand beach elevations are 
low and the beach faces slopes down before disappearing against the reef flat.  
 
Profile 6 is located on the northern portion of Parcel 051 and extends from the wooden fence along 
Kamehameha Highway to the beach toe.  The flat coastal plain terminates at the erosion scarp along 
the back of the existing geotextile sandbag revetment, which is 30 feet from the residential structure. 
A very narrow, wet beach is present along the toe of the structure. The beach along Profile 6 is 21 
feet wide with an average slope of 1V:11H. 
 
Profile 7 is located on the central portion of Parcel 046 and extends from the top bank to the beach 
toe.  The flat coastal plain terminates at the erosion scarp along the back of the existing geotextile 
sandbag revetment, which is 15 feet from the residential structure. A very narrow, wet beach is present 
along the toe of the structure. The beach along Profile 7 is 10 feet wide with an average slope of 
1V:9H. 

 
Figure 2-15 Profile locations 



Coastal Assessment for Punaluu Shorefront Parcels  
Group 70 International, Inc.    
 

Sea Engineering, Inc.                                                      20 

 
Figure 2-16 Shoreline profiles 1 through 4 (3x vertical exaggeration) 
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Figure 2-17 Shoreline profiles 5 through 7 (3x vertical exaggeration) 
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2.3 Shoreline History 

A series of historical aerial photographs can be used to show shoreline trends.  The University of 
Hawaii Coastal Geology Group (CGG) has undertaken historical analysis of Oahu’s shoreline and 
has produced a shoreline change map for the Punaluu region based on survey data and aerial 
imagery from 1928 to 2006 (Figure 2-18).  Their analyses use the beach toe as the reference feature 
for measuring shoreline change.  The analyses for the project shoreline are presented as Transects 
174 through 183 (Figure 2-19).   
 

 
Figure 2-18 CGG historical shoreline change rates for the Punaluu region 
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Figure 2-19 UH historical shoreline change rates for the project site (shown in red) 

Figure 2-19 shows the shoreline along the northern reach of the project site (Parcel 041 to Parcel 
033).  The CGG study indicates there is an average, smoothed, long-term trend of accretion at the 
north end, which transitions to erosion at the southern end.  The CGG reports average annual 
accretion rates as high as 0.5 feet per year at the north end (Parcel 041), transitioning from long-
term accretion to long-term erosion between Transects 178 and 179 at Parcel 033.  Average annual 
long-term erosion rates increase to nearly 1.0 foot per year by Transect 183 at the south end of the 
project area (Parcel 036).  Though these rates are representative of the average, smoothed, long-
term trends for the region up to 2006, they are not indicative of the coastal conditions that have 
been persistent in the region for the previous three decades.  
 
Sandy shorelines in general are quite dynamic and change in response to incident wave conditions, 
such as high surf which can quickly alter the beach width.  The CGG analysis was updated for this 
study by surveying the 2013 and 2016 shoreline positions.  To be consistent with the CGG 
shorelines, the 2013 and 2016 shorelines were determined by surveying the location of the beach 
toe. The beach toe was surveyed using a Real Time Kinetic (RTK) system that utilizes global 
positioning satellites (GPS) along with an Oahu-based cellular connection that corrects the 
measured positions to as accurate as about 0.5 inches. 
 
The project site corresponds to Transects 174 through 183 from the CGG study, whose locations are 
replicated in the SEI study.  To show specific shoreline trends within the long-term record, SEI 
performed shoreline change analyses using the shoreline positions from 1988 to 2013, as well as for 
the more recent period of 2013 to 2016.  As opposed to the CGG analyses, which employed 
smoothing techniques and provides a best fit for a long-term trend, the SEI analyses are considered 
“endpoint” analyses, in which only the change between the first and last shorelines in the analysis 
period is considered.  This is useful in showing sub-trends within the entire data series.  The sub-
trends in this case are for the time periods showing the most recent long-term trend (1988-2013) 
and the short-term anomaly associated with the 2015-2016 El Nino conditions (2013-2016). 
 
The results of the SEI endpoint analysis are shown in Figure 2-20 and Figure 2-21. The upper graph 
and lower graph on each figure document the average annual erosion rates for 1988-2013 and 2013-
2016, respectively.  The study indicates that, from 1988 to 2013, the project site shoreline eroded at 
an average rate of approximately -2.7 feet/year with erosion rates being highest along the southern 
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reach of the shoreline.  The eroded coastal morphology and history of shoreline protection efforts 
within the project area are reflective of the erosion rates computed by SEI for the previous three 
decades.  This erosion trend has affected both the project area and the southern end of the beach 
park. 
 
The SEI study also indicates that, from 2013 to 2016, the project site shoreline accreted at an 
average rate of approximately +7.5 feet/year with accretion rates being highest along the northern 
reach of the shoreline.  This a-typical accretion has been tied to the 2015-2016 El Nino event that 
resulted in significantly larger and more frequent swell from the North Pacific.  This wave 
environment and consequent sand migration are not indicative of the long-term trends for the 
region.  As an example, the large El Nino event in the winter of 1997-1998, which was similar in 
magnitude to the 2015-2016 El Nino event, is included within the high erosion rates calculated 
between 1988 and 2013. 
 

 

Figure 2-20 SEI historical shoreline change rates for the project site (shown in red) 
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Figure 2-21 SEI historical shoreline change rates for the project site (shown in red) 

 

2.4 Biology 

The Pacific Island Ocean Observing System’s (PacIOOS) Voyager web-based mapping 
program displays the National Oceanographic and Atmospheric Administration’s (NOAA) 
benthic habitat maps.  These maps show the biology, geomorphology, and geography of 
benthic habitat for the Punaluu area.  The offshore area of the project site (shown in red) is 
characterized by expansive coral reefs. Figure 2-22 shows the area covered by reef along 
with a large channel north of the project site.  
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Figure 2-22 Punaluu benthic habitat geography (PacIOOS) 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-23 Punaluu benthic habitat biology (PacIOOS) 
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Just offshore from the subject property is a shallow-water benthic habitat that consists of a 
combination of uncolonized reef flat and a large 50-90% turf algae zone offshore, as shown in 
Figure 2-23.  No ‘Live Coral Reef’ is present in the shallow reef flat or reef crest directly offshore 
of the project site.  Live coral is not documented until approximately 0.4 miles offshore of the 
subject properties, in deeper water where there is 10-50% live coral cover. The reef flat itself is 
classified as ‘Pavement’ (Figure 2-24) with intermittent sand pockets and channels. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-24 Punaluu benthic habitat geomorphology (PacIOOS) 

 

2.5 Coastal Use 

The shoreline south of the project site, between Kahana Bay and Makalii Point, is predominantly 
armored. Narrow sand beaches exist along portions of the shoreline but there is no convenient public 
access to these areas, and very limited lateral shoreline access between them. Shoreline public access 
north of the project site is available through Punaluu Beach Park. Punaluu Beach is relatively narrow 
and straight and offers excellent swimming grounds (Figure 2-25). With wide fringing limestone reef 
flats protecting the coastline, swimming and wading closer to shore is possible year round allowing 
shoreline fisherman, seaweed collectors, snorkelers, swimmers, and spear-fishermen to use the area.  
Though Punaluu Beach Park is actively used by beach goers, there is limited parking and large 
portions of the beach are often submerged at high tide. The beach fronting the subject properties is 
also narrow, and under typical conditions it is submerged at higher tides.  This portion of Punaluu 
Beach is lightly used, but does still get walkers, swimmers, and fisherfolk during the lower tides.  
There are no notable surf breaks directly offshore of the project site.   
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Figure 2-25 Punaluu Beach (6/16/2016) 
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3. OCEANOGRAPHIC SETTING 

3.1 General Description 

The project site is located on a narrow, relatively flat coastal plain adjacent to and south of Punaluu 
Beach Park on the windward coastline of Oahu. The coastline is dominated by low-lying, narrow 
beaches with broad shallow fringing reefs extending offshore (Fletcher et.al. 2002). This region is 
extensively developed and its narrow beaches suffer from chronic erosion. The properties to the south 
of the subject shoreline are armored by large rock revetments which affects local sediment transport. 
The northeast-facing shoreline is fronted by a shallow reef that is approximately 2,000 feet wide.  The 
dominant wave energy is produced by the northeast tradewinds and north swell.  The shallow reef 
dissipates a high percentage of the offshore wave energy through broken waves.  The waves over the 
reef are depth limited, meaning that the maximum wave height is a function of water depth, and more 
wave energy can impact the shoreline at higher water levels. 
 

3.2 Oceanographic Conditions 

3.2.1 Winds  

The prevailing wind throughout the year is the northeasterly trade wind.  Its average frequency 
varies from more than 90% during the summer season to only 50% in January, with an overall 
annual frequency of 70%.  Westerly, or Kona, winds occur primarily during the winter months, 
generated by low pressure or cold fronts that typically move from west to east past the islands.  
Figure 3-1 shows a wind rose diagram applicable to the site based on wind data recorded at 
Honolulu International Airport between 1949 and 1995.   
 
Tradewinds are produced by the outflow of air from the Pacific Anticyclone high pressure system, 
also known as the Pacific High.  The center of this system is located well north and east of the 
Hawaiian chain and moves to the north and south seasonally.  In the summer months, the center 
moves to the north, causing the tradewinds to be at their strongest from May through September.  In 
the winter, the center moves to the south, resulting in decreasing tradewind frequency from October 
through April.  During these months, the tradewinds continue to blow; however, their average 
monthly frequency decreases to 50%. 
 
During the winter months, wind patterns of a more transient nature increase in prevalence.  Winds 
from extra-tropical storms can be very strong from almost any direction, depending on the strength 
and position of the storm.  The low pressure systems associated with these storms typically track 
west to east across the North Pacific north of the Hawaiian Islands.  At Honolulu Airport, wind 
speeds resulting from these storms have on several occasions exceeded 60 mph.  Kona winds are 
generally from a southerly to southwesterly direction, usually associated with slow moving low 
pressure systems known as Kona lows situated to the west of the island chain.  These storms are 
often accompanied by heavy rains. 



Coastal Assessment for Punaluu Shorefront Parcels  
Group 70 International, Inc.    
 

Sea Engineering, Inc.                                                      30 

 
 

Figure 3-1 Wind occurrence strength, direction, and frequency 
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3.2.2 Tides 

Hawaii tides are semi-diurnal with pronounced diurnal inequalities (i.e., two high and low tides 
each 24-hour period with different elevations).  Tidal predictions and historical extreme water 
levels are given by the Center for Operational Oceanographic Products and Services, NOS, NOAA, 
website.  A tide station is located at Mokuoloe (Coconut Island) in Kaneohe Bay, and the water 
level data based on the 1983-2001 tidal epoch is shown in Table 3-1. 
 

Table 3-1  Water level data for Mokuoloe 

Datum Elevation 
(mllw) 

Elevation 
(msl) 

Mean Higher High Water 2.1 ft 1.1 
Mean High Water 1.8 ft 0.8 
Mean Sea Level 1.0 ft 0.0 
Mean Low Water 0.3 ft -0.7 
Mean Lower Low Water 0.0 ft -1.0 

 
Hawaii is also subject to periodic extreme tide levels due to large scale oceanic eddies that 
propagate through the islands.  These eddies produce tide levels up to 0.5 to 1.0 ft higher than 
normal for periods of up to several weeks. 

 

3.2.3 Waves  

The wave climate in Hawaii is typically characterized by four general wave types.  These include 
northeast tradewind waves, southern swell, North Pacific swell, and Kona wind waves.  Tropical 
storms and hurricanes also generate waves that can approach the islands from virtually any 
direction.  Unlike winds, any and all of these wave conditions may occur at the same time. The 
dominant swell regimes for Hawaii are shown in Figure 3-2. 
 
Tradewind waves occur throughout the year and are the most persistent April through September 
when they usually dominate the local wave climate.  They result from the strong and steady 
tradewinds blowing from the northeast quadrant over long fetches of open ocean.  Tradewind 
deepwater waves are typically between 3 to 8 feet high with periods of 5 to 10 seconds, depending 
upon the strength of the tradewinds and how far the fetch extends east of the Hawaiian Islands.  The 
direction of approach, like the tradewinds themselves, varies between north-northeast and east-
southeast and is centered on the east-northeast direction.  The Punaluu project site is directly 
exposed to tradewind waves. 
 
Southern swell is generated by storms in the southern hemisphere and is most prevalent during the 
summer months of April through September.  Traveling distances of up to 5,000 miles, these waves 
arrive with relatively low deepwater wave heights of 1 to 4 feet and periods of 14 to 20 seconds.  
Depending on the positions and tracks of the southern hemisphere storms, southern swells approach 
between the southeasterly and southwesterly directions.  The Punaluu project site is sheltered from 
southern swell. 
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Figure 3-2 Hawaii dominant swell regimes (Vitousek and Fletcher, 2008) 

During the winter months in the northern hemisphere, strong storms are frequent in the North 
Pacific in the mid latitudes and near the Aleutian Islands.  These storms generate large North 
Pacific swells that range in direction from west-northwest to northeast and arrive at the northern 
Hawaiian shores with little attenuation of wave energy.  These are the waves that have made surfing 
beaches on the north shores of Oahu and Maui famous.  Deepwater wave heights often reach 15 feet 
and in extreme cases can reach 30 feet.  Periods vary between 12 and 20 seconds, depending on the 
location of the storm.  The Punaluu project site is partially-exposed to swell approach from the 
north and northwest; however, swell from east of north through the northeast can impact the site. 
 
Kona storm waves do not directly approach the project site; however, these waves are fairly 
infrequent, occurring only about 10 percent of the time during a typical year.  Kona waves typically 
range in period from 6 to 10 seconds with heights of 5 to 10 feet, and approach from the southwest.  
Deepwater wave heights during the severe Kona storm of January 1980 were about 17 feet.  These 
waves had a significant impact on the south and west shores of Oahu. 
 
Severe tropical storms and hurricanes obviously have the potential to generate extremely large 
waves, which in turn could potentially result in large waves at the project site.  Recent hurricanes 
impacting the Hawaiian Islands include Hurricane Iwa in 1982 and Hurricane Iniki in 1992.  Iniki 
directly hit the island of Kauai and resulted in large waves along the southern shores of all the 
Hawaiian Islands.  Damage from these hurricanes was extensive.  Although not frequent or likely 
events, they should be considered in the project design, particularly with regard to shoreline 
structures, both in the water and on land near the shore. 
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3.2.4 Prevailing Deepwater Wave Climate 

The Punaluu project site is exposed to refracted north swell during the winter months and tradewind 
waves at any time of the year.  Measured directional wave data is available for Buoy 098 of the 
Coastal Data Information Program (CDIP), which is located about four miles east of Kailua.  Semi-
hourly readings of significant wave height, period, and direction are available for August 2000 to 
present.  Joint occurrence of wave height, period, and direction are shown in Figure 3-3 and Figure 
3-4.   
 
The directional data is divided into thirty 12-degree bands.  Figure 3-3 shows that more than 60% of 
the waves are from directions northeast clockwise through east, and Figure 3-4 shows that the peak 
wave heights and periods are in the ranges of 120 to 240 cm (4 to 8 ft) and 6 to 10 s, respectively.   
 
The data was also analyzed to determine the prevailing and high prevailing conditions using a 
percentile ranking of the daily highest significant wave heights.  The prevailing, or most common, 
condition is at the 50th percentile and is found to have significant wave height Hs = 180 cm (5.9 ft) 
with peak period and direction of Tp = 9 sec and Dp = 080° TN, respectively.  This wave condition 
represents a typical northeast tradewind swell.  Further analysis of the data shows that the high 
prevailing condition, defined as the 95th percentile condition, has Hs = 350 cm (11.5 ft), with Tp = 
11 sec and Dp = 040° TN, which would represent a north swell with a slight easterly component. 
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Figure 3-3 Joint occurrence of wave direction and period, CDIP 098 wave buoy 

 

Total by 

direction

349-360 4 491 1149 4731 6417 7276 1732 52 5 11.4%

337-348 21 143 1985 3286 3105 373 6 1 4.7%

325-336 1 4 62 110 95 1 0.1%

313-324 1 0.0%

301-312 0.0%

289-300 0.0%

277-288 0.0%

265-276 0.0%

253-264 0.0%

241-252 0.0%

229-240 0.0%

217-228 0.0%

205-216 0.0%

193-204 0.0%

181-192 0.0%

169-180 1 1 0.0%

157-168 6 1 2 1 0.0%

145-156 2 18 192 101 27 6 11 7 0.2%

133-144 60 203 509 131 32 56 61 14 0.6%

121-132 61 70 122 86 31 91 98 10 0.3%

109-120 4 5 69 66 44 218 209 55 0.3%

97-108 3 81 138 184 1250 975 568 1.7%

85- 96 15 203 303 1289 9439 6928 3147 11.1%

73- 84 3 47 150 2050 18915 15420 4078 21.2%

61- 72 5 17 107 1984 17254 14444 2575 19.0%

49- 60 3 8 19 114 1546 8680 5948 664 8.9%

37- 48 8 26 120 287 1824 5477 2599 208 5.5%

25- 36 2 4 191 570 1943 3297 902 88 3.6%

13- 24 3 29 58 442 1378 3241 3086 577 42 4.6%

01- 12 55 509 342 1175 2754 5144 2824 324 11 6.8%
Total by period 0.0% 0.6% 1.1% 5.2% 8.3% 15.5% 37.9% 25.3% 6.0% 100.0%

22+ 19 17 15 13 11 9 7 5

Peak Period, Tp  (sec)
Peak 

Direction, Dp 
(deg TN)
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Figure 3-4 Joint occurrence of wave direction and period, CDIP 098 wave buoy 

 

 
 
 
 
 
 
 
 
 

Total by 

height

871-900+ 0.0%

841-870 0.0%

811-840 0.0%

781-810 0.0%

751-780 0.0%

721-750 0.0%

691-720 0.0%

661-690 0.0%

631-660 1 1 0.0%

601-630 7 2 1 0.0%

571-600 5 2 3 1 1 0.0%

541-570 5 3 4 4 7 0.0%

511-540 6 9 10 20 1 0.0%

481-510 3 6 6 16 26 3 0.0%

451-480 3 16 16 29 49 5 0.1%

421-450 2 11 34 83 102 16 0.1%

391-420 5 27 51 93 252 76 1 0.3%

361-390 14 39 105 139 510 234 8 0.5%

331-360 27 68 164 237 804 790 58 1.1%

301-330 53 101 286 360 1197 2325 296 2.4%

271-300 1 68 86 490 740 1873 4298 1153 1 4.5%

241-270 11 119 171 926 1332 2490 7358 3256 25 8.2%

211-240 13 173 274 1392 2028 3132 10672 7004 224 13.0%

181-210 11 234 412 1938 3296 4816 14096 13093 1649 20.6%

151-180 7 244 399 1898 3436 6039 14940 12454 4359 22.8%

121-150 11 142 245 1494 2565 5271 10994 7411 4135 16.8%

91-120 7 51 145 968 1333 2675 5942 3166 1001 8.0%

61- 90 1 39 38 187 294 541 939 652 78 1.4%

31- 60 4 3 10 11 2 1 0.0%

01- 30 0.0%
Total by dir 0.0% 0.6% 1.1% 5.2% 8.3% 15.5% 37.9% 25.3% 6.0% 100.0%

Sig. Wave 
Height,    
Hs  (cm)

11 9 7 5

Peak Period, Tp  (sec)

22+ 19 17 15 13
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3.2.5 Still Water Levels and Nearshore Wave Heights  

During high wave conditions, the nearshore water level may be elevated above the tide level by the 
action of breaking waves.  This water level rise, termed wave setup, could be as much as 1 to 2 feet 
during severe storm wave conditions.  During hurricane conditions, an additional water level rise 
due to wind stress and reduced atmospheric pressure can occur.  Collectively termed “storm surge,” 
this can potentially add another 1 to 2 feet to the stillwater level.  For example, during the 1992 
passage of Hurricane Iniki over Port Allen Harbor on the island of Kauai, a National Weather 
Service tide gauge recorded a water level rise of 4.4 feet above the predicted tide elevation.  
 
During storm or large wave conditions, there may be multiple zones of wave breaking.  Wave 
heights are said to be depth-limited because once the water depth becomes shallow enough the wave 
breaks, losing size and energy.  The wave, however, may reform before it reaches the shoreline and 
break again when the depth-limited ratio is again attained.  The still water level rise during storm 
events is an important design consideration because it allows larger wave heights to reach the 
shoreline than during lower water levels.  Estimation of still water level rise for a specific design 
wave event may be accomplished by traditional analytical methodology which uses bathymetry and 
wave heights as inputs.  Still water level rise at the shoreline is a combination of astronomical tide, 
storm surge, and wave setup.   
 
Wave setup is a function of the breaking wave height, period, and bottom topography.  The mass 
transport of water due to breaking waves produces wave setup—the increase in water depth 
shoreward of the breaker zone.  The available analytical methods for calculating wave setup have 
been simplified and assume long, straight, parallel bathymetric contours, continuous breaking 
waves, and breaker zones relatively near shore; these methods are presented in the Shore Protection 
Manual (1984) and Coastal Engineering Manual (2006).  Experience has shown that these methods 
tend to over-predict wave setup, because the natural environment has discontinuous breaking zones, 
irregular bathymetry, channels, and gaps in the reef that allow for a relief of wave setup. 
 

3.2.6 Nearshore Processes 

The subject properties are located south of Punaluu Beach park. Beach width within the Punaluu 
littoral cell is both seasonally and episodically variable. In general, sand volume is vital to beach 
health, which helps to support and protect structures landward of the shoreline.  Local sediment 
transport is primarily driven by tradewind swell and high water levels.  As deepwater waves 
approach the shoreline, they begin to transform due to the effects of shoaling, bottom friction, 
refraction, and diffraction.  As waves shoal, heights increase and the wave crests steepen, to the 
point that the waves become unstable, leading to breaking and dissipation of wave energy.  Wave 
energy can also be attenuated due to bottom friction.  The approach direction can change as the 
wave front refracts, or becomes oriented parallel to the existing bathymetric contours.  Lateral 
spreading of energy, known as diffraction, can occur behind a natural or man-made barrier.  The 
nearshore waters in this area include shallow reef and deeper relict stream channels.  The addition of an 
outer reef produces complex wave patterns approaching the shoreline.  
 
Waves drive nearshore circulation pattern as water moves onto and off of the shallow fringing reef.  
The dominant nearshore processes are a function of tradewind waves, which approach the fringing 
reef and coastline from the northeast quadrant.  The circulation patterns in the nearshore area 
adjacent to the subject properties and beach park are typified by longshore currents beginning south 
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of the properties and continuing to the relict streambed extending from Waiono Stream, then 
moving offshore.  This is likely the mechanism of progressive erosion of the region south of Punaluu 
Beach Park, as sand is transported from the south.  The combined waves and currents are responsible 
for producing the historical erosion along this stretch of shoreline as sand is transported from the 
subject properties, to the north along the beach park, and finally deposited in the relict streambed’s 
sand channel.  
 
The seasonal direction of sediment transport along the project site shoreline can change during the 
winter months as North Pacific swell pushes sand from north to south. The current accumulation of 
sand along the project site shoreline is likely the result of a long period of sustained northerly swell 
associated with the strong El Nino conditions of the 2015-2016 winter season. This would account 
for the wider condition of the beach at time of the assessment, as opposed to the eroded condition 
that is typically present.  These events and consequent changes to the beach are typically ephemeral, 
within the context of longer-term trends.  The 1997-1998 El Nino season, of similar strength to the 
recent winter season, had short-term impacts to the coastline that were consumed by the long-term 
trend of erosion between the years 1988 and 2013.   
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4. COASTAL HAZARDS 

4.1 Extreme Deepwater Waves 

The Hawaiian Islands are annually exposed to severe storms and storm waves generated by passing 
low pressure systems (Kona storms) and tropical cyclonic storms (hurricanes).  Kona storms occur 
when the winter low pressure systems that travel across the North Pacific Ocean dip south and 
approach the islands.  Strong southerly and southwesterly winds generated by these storms result in 
large waves on exposed shorelines, and often heavy rains.  Hurricanes, the worst-case tropical 
cyclones, are caused by intense low pressure vortices that are usually spawned in the eastern 
tropical Pacific Ocean and travel westward.  While they typically pass south of the Hawaiian 
Islands, their paths are unpredictable and they will occasionally pass near or over the islands.  In 
recent decades, Hurricane Iwa (1982) and Hurricane Iniki (1992) directly hit the island of Kauai, 
and resulted in large waves along southern shores of Oahu.  Damage from these hurricanes was 
extensive, not only on Kauai, which was subject to both high winds and waves, but also along 
coastal areas of other islands exposed to the large waves. 
 
Detailed studies of hurricane storm wave inundation limits for the island of Oahu have been 
completed by Sea Engineering (1990) for two hurricane scenarios – a model, or most probable type 
hurricane, and a worst-case hurricane.  The study also calculated water level rise, wave runup 
elevation, and wave inundation limits at 70 locations between Koko Head and Waimea Bay, 
including profiles in the vicinity of Punaluu.  The results are presented in Table 4-1. The calculated 
still water level rise in Table 4-1 includes inverse barometric tide (storm surge), wind setup, wave 
setup, and +1.9 feet mllw of astronomical tide.  The resulting water level rise due to the model 
hurricane alone is 4.3 ft, which is consistent with the measured water level rise at Port Allen due to 
Hurricane Iniki. 
 

Table 4-1  Hurricane inundation at the Punaluu shoreline 

Hurricane 
 

Deepwater 
wave height (ft) 

Deepwater 
wave period (s) 

Still water 
level rise (ft) 

Runup 
elevation (ft)1 

Model 
Worst 

31.0 
40.1 

12.4 
14.0 

5.2 
7.5 

6.4 
8.4 

1 Elevations are relative to mean lower low water (mllw) 
 
Return period statistics can be determined from existing or hindcast wave data sets.  The U.S. Army 
Corps of Engineers has produced the Wave Information Studies (WIS), which is historical wave 
hindcast data.  Data from WIS station 099, located about 20 miles east of Mokapu Peninsula, can be 
analyzed using a Gumbel distribution of extreme events to obtain design wave heights and return 
periods.  While north swell energy refracts and impacts the project site, a significant portion of this 
energy is lost during wave transformation, resulting in lower energy waves at the project site versus 
the offshore WIS station.  The data set was therefore filtered to remove waves that do not approach 
the site directly.   
 
The highest annual waves from the filtered data were obtained and these 24 waves ranged from 13.5 
feet to 23.5 feet; the wave periods corresponding to these waves ranged from 8.6 seconds to 12.8 
seconds.  The design wave heights and return periods based on the Gumbel analysis are shown in 
Table 4-2.  For comparison, Vitousek and Fletcher (2008) determined the maximum annually 
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recurring wave height in the direction range of 60° to 90° TN to be 17.6 feet, which is consistent 
with the annual wave presented in Table 4-2. 
 

Table 4-2  Wave heights vs. return periods, WIS 099 

Return Period 
(years) 

Wave Height 
(feet) 

1 17.8 
5 21.0 
10 22.4 
25 24.2 
50 25.5 
75 26.3 

100 26.9 
 

4.2 Still Water Level Rise  

Storms and large waves produce storm surge and wave setup that results in elevated water levels at 
the shoreline.  During prevailing, annual conditions this water level rise can be on the order of a 
foot above the tide level.  However, during extreme events, the still water level rise can be 
significantly greater.   
 

4.3 Tsunami 

The windward coastline of Oahu was inundated by the tsunamis of 1946, 1952, and 1960 with flood 
heights of 12 feet, 6 feet, and 12 feet, respectively (Loomis, 1976). These measurements were 
recorded at Punaluu Beach north of the project site.  The tsunami hazard is high along the Punaluu 
coastline, where the coastal slopes are low (USGS, 2002). 
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Figure 4-1 Punaluu hazard map with the project site shown in red (USGS, 2002) 
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4.4 Flood Insurance Rating 

The National Flood Insurance Program, administered by the Federal Emergency Management 
Agency (FEMA) produces maps identifying flood hazards and risks.  
Figure 4-2 shows the flood hazard map for the project properties.  The map indicates that the 
properties are rated as Flood Zone VE.  Zone VE designates areas subject to inundation by the 1% 
annual chance flood event with additional hazards due to storm-induced velocity wave action. The 
project properties have a Base Flood Elevation (BFE) of 10 feet. The map indicates that the area 
inland of the subject property is Flood Zone AE.  Zone AE designates areas subject to inundation by 
the 1% annual chance flood event with a BFE of 6 feet to 8 feet. 
 

 
 

Figure 4-2 Flood hazard designations with the project site shown in red (FEMA) 
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5. ALTERNATIVES CONSIDERED 

5.1 Introduction 

Shoreline stabilization for erosion control can take various forms and be done in many ways, 
depending on the project purpose and objectives, site specific coastal processes and physical 
characteristics, environmental considerations, construction issues, regulatory permitting 
requirements, and of course budget. The following site specific planning considerations are 
considered applicable to this study.  

• Purpose and Objectives – prevent erosion and recession of the shoreline in order to protect 
the existing residential properties and structures. 

• Physical Conditions – narrow sandy shoreline, longshore sand transport south to north, 
history of chronic erosion, particular along the southern reach, subject to short-term 
fluctuations in shoreline position, directly exposed to potentially large waves, history of 
failed shore protection structures. 

• Environmental Considerations – relatively pristine marine habitat, protected species (green 
sea turtles and Hawaiian monk seals), potential impacts to water quality, beach resources 
and shoreline public access. 

• Construction Issues – relative scarcity of construction materials (e.g. beach quality sand), 
and technical challenges in recovering offshore sand for beach nourishment purposes. 

• Regulatory Permitting – any proposed shoreline stabilization within the project site would 
require a full suite of Federal, State, and County permits. Any work in the water would be 
subject to Department of the Army (DA) Section 10 and Section 404 permit requirements. 
At the State level, a Hawaii Department of Land and Natural Resources Conservation 
District Use Permit (CDUP), a Hawaii Department of Health Section 401 Water Quality 
Certification (WQC), and State CZM Program Consistency Review would be required. The 
project may also require permits from the City & County of Honolulu, including a Special 
Management Area (SMA) permit and/or Shoreline Setback Variance (SSV), as well as 
review by federal environmental resource agencies (e.g. NOAA-NMFS, USFWS). A 
shoreline certification would also likely be required. 

 
Shoreline stabilization measures include the following general categories: 

• Shoreline hardening (revetments, seawalls, sheet pile bulkheads) 
• Sand stabilizing/retention structures (groins, breakwaters) 
• Beach nourishment (with and without stabilizing structures) 
• Temporary measures (vegetation, erosion skirts, sandbags, geotubes, rock mattresses) 

 
The project objective is to mitigate the ongoing erosion and protect the existing homes. The 
preferred alternative should be proven, durable, improve protection of the backshore, and minimize 
beach narrowing and beach loss.  The preferred alternative must also be technically feasible at the 
scale of the project site. Alternatives discussed in this report include 1) no action, 2) seawall, 3) 
revetment, 4) beach nourishment, and 5) beach nourishment with stabilizing structures. The general 
nature of these measures and their applicability to the project site are discussed in the following 
report sections.  
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5.2 No-Action 

The no-action alternative involves leaving the existing temporary shore protection structures in 
place along the southern reach of the project site with no additional shore protection for the 
unprotected properties along the northern reach of the project site.  This approach would result in 
continued deterioration of the shoreline structures. Given the temporary nature of the existing 
shoreline structures, failure is likely in the future. Significant and/or successive failures could 
eventually lead to the loss of the existing homes. The homes on the unprotected properties would 
also be at risk as those properties would continue to erode. Several of the existing homes are less 
than 20 feet from the actively eroding shoreline and qualify as imminently threatened under State 
and County policies. 
 
Given the existing building footprints, the small dimensions of the parcels, and the close proximity 
to Kamehameha Highway, relocating the structures further landward is not feasible. In the event of 
complete failure of the existing temporary shoreline structures, the properties will likely erode and 
threaten the homes.  Continued erosion of the coastal plain will affect the location of the certified 
shoreline, which has implications both for land ownership and development potential.  Failure of 
the shoreline structures could also result in flanking erosion on the adjacent properties.   
 
Though No Action will have minimal impact on beach and marine resources, it will leave the 
properties exposed and likely lead to the eventual condemnation of the properties and/or loss of the 
homes.  
 
Based on the proposed planning considerations, No-Action is not a practical solution for this 
project. 
 

5.3 Seawall 

A seawall is a vertical or sloping concrete, concrete-rubble-masonry (CRM), cement-masonry-unit 
(CMU), or sheet pile wall used to protect the land from wave damage and erosion.  A seawall, if 
properly designed and constructed, is a proven, durable, and relatively low-maintenance shore 
protection method.  Seawalls also have the advantage of having a relatively small “footprint” along 
the shoreline. The limited footprint of the vertical structure would allow for protection of the 
subject properties without needing to demolish or relocate the existing homes.  In addition, a 
seawall would not impact lateral shoreline access in the current beach condition.  
 
The impervious and vertical face of a seawall results in very little wave energy dissipation.  Incident 
wave energy is deflected upward, downward, and also seaward.  Reflected wave energy can inhibit 
accretion of sand in front of the wall, therefore seawalls are not generally considered a suitable 
alternative if maintaining a beach is desired.  The downward energy component can cause scour at 
the base of the wall - therefore the foundation of a seawall is critical for its stability, particularly on 
a sandy and eroding shoreline. Ideally, a seawall should be constructed on solid, non-erodible 
substrate.  
 
Seawalls are not flexible structures, and their structural stability is dependent on the stability of 
their foundations. If the foundation of the seawall is breached, hydraulic action can erode fill 
material behind the wall. With the loss of enough fill, the ground surface behind the seawall will 
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collapse into a sink hole. When a sink hole is observed, repairs should be made as soon as possible 
or the wall will eventually fail. Repairs are usually done by excavating behind the wall, reinforcing 
the foundation with concrete, and replacing the fill with appropriately graded material. To avoid 
foundation problems, the seawall foundation should be well below the potential scour level, and this 
typically requires extensive excavation. 
 
Seawalls have contributed to beach narrowing and beach loss on sandy shorelines throughout 
Hawaii. Regulatory agencies tasked with beach and shoreline management are generally reluctant to 
permit the construction of seawalls due to concerns about potential impacts to beach resources.  
 
Though a seawall would protect the homes from erosion and is an appropriate design solution for 
this scale of project, it may have a noticeable negative impacts on beach resources, long-term 
shoreline access, and nearshore habitat.  There may also be end effects associated with the 
terminations of the seawall(s) along the coastline.  
 
Based on the proposed planning considerations, a seawall is not a preferred engineering solution for 
this project. 
 

5.4 Revetment 

A revetment is a sloping, un-cemented structure constructed of wave-resistant material.  The most 
common method of revetment construction is to place a layer of armor stone, sized according to the 
design wave height, over an underlayer of smaller rock that sits atop filter fabric.  The underlayer is 
designed to distribute the weight of the armor layer and to prevent loss of fine shoreline material 
through voids in the revetment.  Revetments in Hawaii are typically built on a slope of 1.5 to 2 
horizontal to 1 vertical to ensure stability. Toe scour protection can be provided by excavating to 
place the toe on solid substrate where possible, constructing the foundation as much as practical 
below the maximum depth of anticipated scour, or extending the toe to provide a scour apron of 
excess stone. It is important that the armor stone be carefully chosen and placed in a keyed and 
fitted manner to minimize gaps between stones, which increases the durability of the structure.  
 
One major advantage of a revetment is that the rough porous rock surface and relatively flat slope 
of the structure will tend to absorb wave energy, reduce wave reflection, and help to promote 
accretion of sand on a sandy beach when sufficient sand volume is available in the littoral 
environment. Additional advantages of revetments are that construction is relatively simple, 
construction material is readily available, and localized damage can be easily repaired by placement 
of additional armor stone. Properly designed and constructed rock revetments are durable, flexible, 
and highly resistant to wave damage.   
 
One major disadvantage of a revetment is that, of the alternatives considered, it has the largest 
footprint within the existing landscape. The revetment footprint would be wide relative to the 
narrow beach and narrow seaward lawn in front of the subject properties.  This situation is complex 
from a regulatory permitting perspective. It is questionable whether a revetment would be permitted 
seaward of the shoreline on State-owned beach.  In the event that a revetment was permitted 
seaward of the shoreline, this would constitute an encroachment onto State land. Ultimately, an 
easement would be required for the structure, which would result in a substantial increase in the 
overall cost. Construction of the revetment landward of the shoreline may require demolition or 
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relocation of the existing homes, which would require excavation of the seaward side of the subject 
properties.  It is important to note that, even if the revetment were constructed landward of the 
current shoreline, the future certified shoreline would likely be located at or near the crest of the 
structure, so an easement would eventually be required. In either case, the costs associated with the 
easement are likely unavoidable. 
 
Design considerations and long-term costs must be balanced against the advantages of long-term 
protection of the homes, minimized reflected wave energy, appropriateness and constructability at 
the project scale, and minimal impacts to longshore and cross-shore sediment transport.  
 
Based on the proposed planning considerations, a revetment may be a preferred engineering 
alternative, provided that placement on the coastline and long-term costs can be balanced between 
the private landowners and public resources. 
 

5.5 Beach Nourishment 

Beach nourishment requires a supply of sand that is ideally similar in character to the native beach 
sand. While sand may seem like a plentiful commodity, the reality is that good quality beach sand is 
in short supply in the Hawaiian Islands. Appropriate onshore sources of sand are limited in supply, 
and overseas sources have proven elusive. Inland dune deposits have been used for some 
nourishment efforts, but the process of transport by wind preferentially selects a naturally fine grain 
size, and dune sand therefore tends to be composed of grains that are too fine for many beach 
applications. Although offshore sand deposits also tend to have grain sizes that are finer than many 
beaches, the use of offshore sand is technically feasible. Potential borrow sources require 
exploration using marine geophysical survey techniques to characterize deposit size, and extensive 
sampling to ensure adequate grain size characteristics. Recovery can be done using clamshell or 
hydraulic dredging methods. Both the exploration and dredging efforts are expensive. 
 
There is a narrow beach fronting the northern reach of the project site, which is part of a much 
larger littoral cell that includes the nearshore sand and beaches along this stretch of coastline. With 
sufficient beach quality sand available, which matches the characteristics of the native beach sand, 
it is possible that the beach could be nourished to protect the subject properties.  However, sand 
placed only in front of the project site would be subject to local sediment transport dynamics and 
would likely be spread throughout the littoral cell through normal seasonal beach processes. The 
sand would eventually mobilize and move alongshore and offshore during seasonal shifts within the 
littoral cell and/or large wave events. During periods of deflation, the beach would not provide 
protection to the homes. Moreover, current erosion trends would continue over the long-term.  
 
If a suitable sand source were found, beach nourishment applied to the entire littoral cell could 
benefit the regional Punaluu community and should therefore be considered for long-term beach 
management in this entire area. The project would ideally be cost-shared by the entire community 
with assistance and project leadership from the State of Hawaii and City & County of Honolulu. If 
the Punaluu littoral cell were replenished with sand, the volume of sand would likely slowly 
diminish with time as the area suffers from chronic erosion. In addition, individual storm events or 
other weather conditions can cause rapid beach changes, and areas such as the Punaluu shoreline 
can experience beach deflation in a short time even if it is widened with beach nourishment. 
Although the beaches may eventually recover, such events can cause severe short-term coastal 
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erosion. With the present narrow strip of land between the homes and the shoreline, beach 
nourishment at the scale of the proposed project, along a small portion of the littoral cell, would not 
provide effective long-term protection for the residential properties at Punaluu. 
 
Though beach nourishment would benefit the beach, lateral shoreline access, and the nearshore 
environment, it would not adequately protect the homes in the long-term if it is implemented at the 
proposed project scale.  
 
Based on the proposed planning considerations, beach nourishment is not a preferred engineering 
solution for this project. 
 

5.6 Beach Nourishment with Stabilizing Structures 

Beach nourishment at the regional, or littoral cell, scale would be more effective.  Nourishment 
accompanied by the construction of sand stabilization structures, such as groins, to minimize sand 
movement would be the most effective means for protecting both the beach resource and the 
backshore fast land and improvements.  A series of groin structures accompanied by beach fill 
would create a stable, wide beach cell within the groins, stable fillets on the outside of each groin, 
and would reduce the loss of sand to the north. An example of beach nourishment with stabilizing 
T-head groin structures is shown in Figure 5-1. 
 
While this alternative could effectively address the erosion problems along the project site, the 
disruption of the longshore sediment transport may affect the shoreline at Punaluu Beach Park by 
reducing the volume of material being transported to the north.  To resolve the issue at a littoral cell 
scale would require additional groins along the beach, extending from the project site to the stream 
mouth at the north end of the beach park.  The full length of coastline would need to be nourished, 
prograding the existing beach face offshore.   
 
If a suitable sand source were found, beach nourishment and construction of sand stabilizing 
structures along the entire littoral cell would benefit the regional Punaluu community.  A project of 
this scale should therefore be cost-shared by the entire community with assistance and project 
leadership from the State of Hawaii and City & County of Honolulu.  In addition, similar projects 
utilizing tuned T-head groins have been shown to provide additional marine habitat in the 
nearshore, improved lateral coastal access, stable beach forms, and backshore erosion protection.  
 
Nourishment with structures, at the scale of the proposed project, is not a viable solution.  
Construction costs and regional impacts to neighboring shorelines within the littoral cell are 
prohibitive for such a small project site.   
 
Beach nourishment with stabilizing structures is therefore not a preferred engineering solution for 
this project based on the proposed planning considerations.  Though a well-designed project, at a 
regional or littoral cell scale, could provide positive benefits for all of the planning considerations, 
it is not practical at the proposed project scale.  
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Figure 5-1 Iroquois Point beach nourishment with stabilizing T-head groins 

 
Figure 5-2 T-head groin at Iroquois Point, Oahu, Hawaii  
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APPENDIX A: TOPOGRAPHIC SURVEY MAP  
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APPENDIX B: TOPOGRAPHIC SURVEY MAP WITH PROFILE LOCATIONS 

 

 

1 2 
3 

4 5 6 7 





 
 

DRAFT―Archaeological Assessment for Punalu‘u Beach Lots, 
Punalu‘u Ahupua‘a, Ko‘olauloa District, Island of O‘ahu 

TMKs: (1) 5-3-002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and 
:051 (por.) 

 

Prepared For: 

Group 70 International 
925 Bethel Street, 5th Floor 
Honolulu, Hawaii 96813 

 

July 2016 

 

 

Keala Pono Archaeological Consulting, LLC ● PO Box 1645, Kaneohe, HI 96744 ● Phone 808.381.2361 



 
 

  



 
 

DRAFT― Archaeological Assessment for Punalu‘u Beach Lots, 
Punalu‘u Ahupua‘a, Ko‘olauloa District, Island of O‘ahu 

TMKs: (1) 5-3-002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and 
:051 (por.) 

Prepared For: 

Group 70 International 
925 Bethel Street, 5th Floor 

Honolulu, Hawaii 96813 

 

 

Prepared By: 

Windy K. McElroy, PhD 
and 

Steven Eminger 

July 2016 

 

Keala Pono Archaeological Consulting, LLC ● PO Box 1645, Kaneohe, HI 96744 ● Phone 808.381.2361



 
 

 

  



 

i 

MANAGEMENT SUMMARY 

An archaeological inventory survey (AIS) was conducted for six beach lots in Punalu‘u Ahupua‘a, 
Ko‘olauloa District, O‘ahu: TMK: (1) 5-3-002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 
(por.), and :051 (por.). Due to negative findings, the AIS results are presented as an archaeological 
assessment (AA). The survey was done in preparation for ground disturbance associated with 
construction of a proposed revetment on the makai side of the properties. The archaeological work 
included a pedestrian survey that covered 100% of the project areas, as well as test excavations 
consisting of seven trenches. The properties have been disturbed by modern use, and no 
archaeological remains were found on the surface. Likewise, no subsurface cultural features or 
deposits were encountered during trenching. 

Even though this survey produced no findings, archaeological monitoring is recommended because 
human remains have been found previously in several locations near the properties. An 
archaeological monitoring plan should be accepted by the State Historic Preservation Division 
(SHPD) before construction commences. 
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INTRODUCTION 

At the request of Group 70 International, Keala Pono Archaeological Consulting conducted an 
archaeological inventory survey (AIS) for a proposed shoreline protection revetment in Punalu‘u 
Ahupuaʻa, Ko‘olauloa District, on the island of Oʻahu. The revetment will cross six TMK parcels: TMK: 
(1) 5-3-002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and :051 (por.). This work was 
designed to identify any historic properties that may be located in the project area in anticipation of the 
proposed construction.  

This report is drafted to meet the requirements and standards of state historic preservation law, as set out 
in Chapter 6E of the Hawai‘i Revised Statutes and the State Historic Preservation Division’s (SHPD’s) 
draft Rules Governing Standards for Archaeological Inventory Surveys and Reports, §13–276. Due to 
negative findings, the AIS results are presented as an archaeological assessment per HAR §13–275. 

The report begins with a description of the project area and an historical overview of land use, Hawaiian 
traditions, and archaeology in the area. The next section presents methods used in the fieldwork, followed 
by results of the survey. Project results are summarized and recommendations are made in the final 
section. Hawaiian words and technical terms are defined in a glossary at the end of the document. 

The Project Location and Description 

The project area is located on the coast of Punalu‘u, Ko‘olauloa District, on the island of O‘ahu (Figure 
1). The survey area includes two separate zones that cross TMK: (1) 5-3-002:032 (por.), :033 (por.), :035 
(por.), :041 (por.), :046 (por.), and :051 (por.) (Figure 2). Parcel 32 is a 4.130 ft.2 lot owned by Florence 
C. Richardson. Parcel 33 is a 7,230 ft.2 lot owned by Wa‘ahila Ridge Properties, LLC. Parcel 35 is a 
13,180 ft.2 lot owned by Cozy at Punaluu, LLC. Parcel 41 is a 17,650 ft.2 lot also owned by Cozy at 
Punaluu, LLC. Parcel 46 is a 25,550 ft.2 lot also owned by Cozy at Punaluu, LLC. Parcel 51 is a 14,015 
ft.2 lot owned by VK Holdings, LLC. The parcels are bounded by the beach on the north, Kamehameha 
Highway on the south, and private lots on the east and west. Exceptions are TMK: (1) 5-3-002:041, which 
is bordered by Punalu‘u Beach Park on the west, and TMK: (1) 5-3-002:046, which is bordered by a 
public right of way on the east. The two zones of study constitute a total project area of .136 ha (.335 ac.).  

The project consists of constructing shoreline protection revetments on the makai side of the properties. 
The revetment structure will extend inland roughly 4.5 m (15 ft.) from the shoreline (the mid-crest of the 
shoreline scarp). The revetment will have an approximately 4 m (12 ft.) width along its entire length. The 
foundation section will be on the makai edge, with boulders placed at a depth of roughly -1.2 m (144 ft.) 
from grade, and the rock slope rises inland on a 1.5:1.0 slope to a crest of +1.5 m (+5 ft.) maximum. Only 
the foundation section will be excavated; the rest of the revetment will lie on the slope. 

The six parcels are beachfront lots at an elevation of less than 6 m (20 ft.) above sea level. During high 
surf, sea water is pushed well into the yards of all the properties. Rainfall averages 60–80 in. per year near 
the coast, with higher rainfall toward the back of the valley (Juvik and Juvik 1998:56). Punalu‘u Stream is 
the main drainage and only perennial stream in Punalu‘u Valley. Several intermittent streams run along 
ridges and gulches. Vegetation consists mostly of landscaped plants and grasses. Soils are of the Kaena-
Waialua association, described by Foote et al. (1972) as follows: 

Kaena-Wailua association: Deep, mainly nearly level and gently sloping, poorly 
drained to excessively drained soils that have a fine-textured to coarse-textured subsoil 
or underlying material; on coastal plains and talus slopes and in drainageways. 

Specifically, soils consist entirely of Jaucas Sand, 0–15% slopes (JaC) (Figure 3). 
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Figure 1. Location of current project area on a 1992 USGS topographic map.  
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Figure 2. Location of current project area (in red) on TMK plat (1) 5-3-02.  
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Figure 3. Soil types in Punalu‘u (data from Foote et al. 1972). 
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BACKGROUND 

This section provides an overview of the cultural and historical characteristics of the project area, 
including mo‘olelo, place names, wind and rain names, an ‘ōlelo no‘eau, a discussion of land use 
through time, historic maps, Māhele land documents, and summaries of previous archaeological 
studies. For a more detailed background for Punalu‘u the reader is referred to a comprehensive 
ethno-historical study conducted for Kamehameha Schools by Maly and Maly (2005). 

Mo‘olelo and Traditional Land Use 

The name Punalu‘u translates to “Spring dived for,” or “Coral dived for” (Pukui et al. 1974:194). 
The first alternative is explained as “A spring in the sea of cool fresh water, cool as the water from 
the clouds when drunk,” while the second is thought to refer to coral that was burned and used as 
hair bleach (Sterling and Summers 1978:165). 

Punalu‘u is mentioned in several mo‘olelo. The most prominent recounts the adventures of the 
demigod Kamapua‘a. Other mo‘olelo involve the gods Kāne and Kanaloa, as well as 
Hi‘iakaikapoliopele, sister of the goddess Pele. 

The Mo‘olelo of Kamapua‘a 

Punalu‘u is mentioned as a location of the exploits of the legendary Kamapua‘a, a kino lau, or 
supernatural being with the ability to take multiple body forms (Akana 2004). Kamapua‘a was 
distinguished for his hog body form and was a god of agriculture, rain, and fertility. Kamapua‘a’s 
father was Kahikiula, younger brother of ‘Olopana, chief of O‘ahu. His mother was Hina, daughter 
of Kamauluaniho and Kananu‘unuikumamao, who lived on Maui but were originally from Kahiki. 
Kamapua‘a’s parents scorned him at birth, whereupon he was cared for by his grandmother, 
Kamauluaniho, and his older brother, Kekeleiaiku. Kamapua‘a grew up as a pig, but this was only 
known to Kamauluaniho. 

After many years in his pig body, Kamapua‘a resolved to show himself to his mother. While Hina 
was bathing, Kamapua‘a scampered upstream to Oliwai and dammed the water, forcing her to 
travel farther upstream to bathe. There Kamapua‘a revealed himself to his mother and recited a 
chant, telling her that he was her child. Hina did not understand the meaning of the chant, but took 
the pig-child home, where he was raised by his older brother, Kekeleiaiku.  

One day Kekeleiaiku had Kamapua‘a carry a load of taro huli to his grandmother’s garden. When 
they arrived at the garden, Kekeleiaiku went to get the other farmers, leaving Kamapua‘a alone 
with the huli. When he returned, the pig had planted all the huli and had grown into a hog. Then 
Kamapua‘a spoke, complaining that the people were hungry because ‘Olopana had placed a kapu 
on chickens, but no one believed that the voice came from the hog. When they returned home that 
evening, Kekeleiaiku fed a chicken to Kamapua‘a and later complained that he ate all the meat and 
left only the gravy. The next night, Kamapua‘a stole some of ‘Olopana’s chickens and brought 
them back for his family. Night after night, he continued stealing ‘Olopana’s chickens until none 
were left. Then he took the chickens of Kapaka, and when those were gone, he took the chickens 
of Punalu‘u and Kahana. 

One night when he returned from his chicken-stealing, one of ‘Olopana’s chickens, named 
Kaniakamoa, was crowing, and Kamapua‘a chased it all night down to the ocean, and up to the 
mountains. At dawn the people saw Kaniakamoa sitting on Kamapua‘a’s back, and they accused 
Kamapua‘a of eating ‘Olopana’s other chickens. ‘Olopana was in Kāne‘ohe at the time, and when 
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he heard the news, he sent warriors to capture Kamapua‘a. They tied him to a pole and began 
carrying him to ‘Olopana. When they had carried him as far as Kahana Stream, Kamauluaniho 
recited a chant that empowered her grandson, and Kamapua‘a ate all but one of the men. The one 
man who was spared was Makali‘i, and he returned to ‘Olopana and informed him of what had 
happened. Upon hearing this, ‘Olopana sent more men to bring the hog to him. They captured 
Kamapua‘a again, but as they were taking him through Kalaeoka‘ō‘io, Kamauluaniho chanted 
once again, and Kamapua‘a consumed all the men except Makali‘i. Makali‘i returned to ‘Olopana 
a second time, bearing the bad news, and ‘Olopana sent more warriors after Kamapua‘a. Again, 
Kamapua‘a was captured and taken as far as Punalu‘u, when his grandmother recited another 
chant. Kamapua‘a ate the men once again, only sparing Makali‘i to relay the news to ‘Olopana. 
The chief sent even more men to capture Kamapua‘a, and this time they were in Kapaka when 
Kamauluaniho recited her chant. 

The empowered Kamapua‘a consumed the entire army again, only sparing Makali‘i as a 
messenger. ‘Olopana decided that he must do more to apprehend the hog-thief, so he called to all 
of O‘ahu to wage war against Kamapua‘a. Kamapua‘a heard of ‘Olopana’s plans and took his 
people to Kaliuwa‘a, known today as Sacred Falls, where they climbed up his body to the safety of 
the clifftop. In doing so, Kamapua‘a’s back gouged out indentations on the cliff-side that can still 
be seen today. Once his people were safe, Kamapua‘a dammed the water of Kaliuwa‘a. ‘Olopana 
and his men arrived, and a battle ensued. Kamapua‘a was nearly killed, but he released the 
dammed water, killing ‘Olopana and all but one man; Makali‘i knew that Kamapua‘a could not be 
killed and escaped to Kaua‘i. 

Upon ‘Olopana’s death, the island of O‘ahu fell into the hands of Kamapua‘a and he gave large 
amounts of land to a priest named Lonoawohi. This did not sit well with Hina and Kahikiula, and 
they went to live on Moloka‘i. Kamapua‘a missed his parents, so he transformed into a 
humuhumunukunukuāpua‘a and traveled across the sea to Moloka‘i. There he transformed into a 
human and convinced his parents to return to O‘ahu. Satisfied that his parents were home, 
Kamapua‘a turned into his fish body for a final journey to Kahiki, the ancestral homeland. 

Other Mo‘olelo 

The pool Kukaiole is said to be associated with the god Kanaloa’s visit to the area (McAllister 
1933). When Kanaloa came to Punalu‘u, he placed one foot on Pu‘u o Māhie in Kahana and the 
other on Punalu‘u Point. Below, he saw men planting kalo in uneven rows. He called out to them 
but they could not see him. Once he tired of this teasing, he drank from Kukaiole Pool, where rats 
were known to chew the ‘awa growing by the pool. As a result of this, Kanaloa became dizzy and 
fell into the water. 

A mo‘olelo is known for Punalu‘u Stream (Raphaelson 1929 in Sterling and Summers 1978). It is 
said that the gods Kāne and Kanaloa disguised themselves and went to the house of some 
fishermen who lived near the stream. The fishermen invited them in and offered them food, but 
they had no fish. The disguised gods asked who the fishermen worshipped, and their reply was 
“Kāne and Kanaloa.” The fishermen went out to get fish for their visitors, and the gods, pleased 
with their answer, chanted “E inu, e inu i ka wai kukae ole,” and dead fish laid out to dry came to 
life in the stream for the fishermen to catch. The phrase is still repeated by fishermen (Raphaelson 
1929 in Sterling and Summers 1978:168). 

A final mo‘olelo was found that mentions Punalu‘u. It tells the tale of a man that was killed while 
surfing. He and a woman walked through various areas, including Punalu‘u. When the two reached 
Kaluanui, Hi‘iakaikapoliopele, younger sister of the goddess Pele, saw them and it brought her to 
tears. 
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Moa‘e is the name of the wind that blows through Punalu‘u (Nakuina 1992). It is a trade wind that 
also shares its name with winds of Kohala-iki, Hawai‘i; Kahikinui, Maui; Pālā‘au, Moloka‘i; and 
Lehua Island, west of Ni‘ihau. 

A rain name for Punalu‘u is revealed in the following ‘ōlelo no‘eau (Pukui 1983:169): 

Ka ua kīkē hala o Punalu‘u 
The hala-pelting rain of Punalu‘u 

Refers to the rain at Punalu‘u, O‘ahu.  

Land Use 

Descriptions of known archaeological sites help to inform on how the project area and the 
surrounding lands were used in the past. At least seven heiau and a fishpond were located in 
Punalu‘u in ancient times. The fishpond and several of the heiau have been either completely or 
partially destroyed. 

Pu‘uakeau Heiau was located in Kapana (Sterling and Summers 1978). No other information could 
be found for this heiau. 

Pupuka Heiau was located between Punalu‘u and Kaluanui. This small heiau was reported as 
mostly destroyed (Thrum 1909 in Sterling and Summers 1978:165). 

Maka Heiau is a two or three platform structure with terraces between platforms and surrounded 
by walls. The heiau was located in a cane field, and cane growing inside likely obliterated any 
interior components (McAllister 1933).  

Hanawao Heiau is located on top of a pu‘u above cane fields on the south side of the valley. It has 
been almost completely destroyed for use as a cemetery (McAllister 1933). 

A possible heiau is noted on the mauka side of the Hanawao Heiau pu‘u, the name of which has 
been lost (McAllister 1933). The site is made up of at least three platforms, with terraces on the 
lower level. Sugarcane was cultivated inside the structure historically, and the upper platforms 
were affected. 

Kaluaolohe Fishpond was a pond for ali‘i use that is now destroyed. Mounds were built up in the 
water for taro cultivation. The pond was located between Hanawao Heiau and a road (McAllister 
1933). 

Kaumakaulaula Heiau, a heiau luakini reported as destroyed, once stood near Maipuna Stream on 
the makai side of the Government Road. The ahu and temple area were on the south side of the 
site, while the priest’s house was on the north. It is said that at night, the eyes of all the pigs around 
the temple turn red, and on certain nights drum beating and chanting can be heard (Thrum 
1915:91–95). The heiau was reported as destroyed (McAllister 1933:163). 

An unnamed heiau is located at the base of the ridge that separates Punalu‘u from Kahana 
(McAllister 1933). It was partially destroyed by sugarcane cultivation but an abundance of coral 
was said to have remained when it was recorded in 1933.  
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Punalu‘u was richly cultivated traditionally, with kalo terraces extending far back into the valley, 
‘ulu on the hillsides, kō and mai‘a along the stream, and niu near the coast (Handy and Handy 
1940). Kalo was the dominant cultivated crop in the valley: 

 All the way to the sea the grasslands and the cane fields, when cut over or 
newly planted, show clearly the outlines of old [taro] terraces. This, then, was 
formerly a continuous area of terraces, watered by Punalu‘u Stream, widening 
from a quarter of a mile above to half a mile at the base of the valley and 
spreading out like a fan on the coastal plain over an area of four tenths of a mile 
long and eight tenths of a mile wide. (Handy and Handy 1940:92) 

Land Ownership and Māhele Land Tenure 

The change in the traditional land tenure system in Hawaiʻi began with the appointment of the 
Board of Commissioners to Quiet Land Titles by Kamehameha III in 1845. The Great Māhele took 
place during the first few months of 1848 when Kamehameha III and more than 240 of his chiefs 
worked out their interests in the lands of the Kingdom. This division of land was recorded in the 
Māhele Book. The King retained roughly a million acres as his own as Crown Lands, while 
approximately a million and a half acres were designated as Government Lands. The Konohiki 
Awards amounted to about a million and a half acres, however title was not awarded until the 
konohiki presented the claim before the Land Commission. 

In the fall of 1850 legislation was passed allowing citizens to present claims before the Land 
Commission for lands that they were cultivating within the Crown, Government, or Konohiki 
lands. By 1855 the Land Commission had made visits to all of the islands and had received 
testimony for about 12,000 land claims. This testimony is recorded in 50 volumes that have since 
been rendered on microfilm. Ultimately between 9,000 and 11,000 land claims were awarded to 
kamaʻāina totaling only about 30,000 acres and recorded in ten large volumes. 

During the Māhele, the land of Punalu‘u went to William Pitt Leleiōhoku, husband of Ruth 
Ke‘elikōlani. Princess Ruth received the land after the death of her husband and son. Upon her 
death in 1883, Punalu‘u was passed to her cousin Bernice Pauahi Bishop. The project parcels are 
on a portion of LCA 9971, which is the large part of Punalu‘u that was awarded to William Pitt 
Leleihōku. There were 61 other LCAs in Punalu‘u, but they are much smaller awards and are not 
within the project parcels. Provided below are copies of the original documents and their 
translations for LCA 9971. Not much information is afforded for the Punalu‘u lands. 

W. P. Leleiōhoku 

LCA 9971 (Book 10, Page 613) 
R.P. 7804 (Book 29, Page 143) 

Native Register (p.502 v.5) 
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Native Register (p.502 v.5) 

9971 Wm. P. Leleiōhoku 

Honolulu, Feb 14 1848 

Na Luna Hoona Kuleana. Aloha oukou. Ke hoike aku nei au ma keia pepa a me 
ka pepa i pili hope mai, i koʻu mau Kuleana Aina a pau, mai Hawaii a Kauai, he 
mau Kuleana Aina maoli, a me na Kuleana pa Kauhale. Eia na Kuleana Aina 
maoli. 

Native Register (p.502 v.5) [translated] 
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Land Commission Award (p.613 bk.10) 

 

Historic Land Use 

Historically the agricultural focus in Punalu‘u shifted to rice and sugarcane, with infrastructure 
associated with these activities including a ditch system, railroad, and rice mill. Taro, pineapple, 
and vegetables were cultivated in Punalu‘u as well. Rice was brought to the valley as early as 
1862, and the Punalu‘u rice mill sat alongside Punalu‘u Stream, powered by a large water wheel. 
Sugarcane fields eventually took over the rice paddies, and these were fed by the ditch, tunnel, and 
flume system, built in 1907 (Maly and Maly 2005:281). The railway ran from the Kahuku 
Plantation Company mill to Kahana as early as 1908 (Maly and Maly 2005:280). A 1919 U.S. War 
Department map shows the railroad running inland of the project parcels (Figure 4). The railway 
closed in 1952, and the U.S. military used Punalu‘u Valley for training during World War II. The 
1950s also saw a boom in house construction along the coast, with many structures visible along 
the coastline and Kamehameha Highway (Figure 5). The Ko‘olau Plantation Company closed in 
1971 (Dorrance 2000). 

Previous Archaeology 

Many archaeological studies have been carried out in Punalu‘u. These are listed in Table 1 and 
illustrated in Figure 6. The following is a summary of previous archaeological work in the vicinity 
of the project area. State Inventory of Historic Places (SIHP) numbers are prefixed by 50-80-06. 

McAllister recorded five archaeological sites in the general vicinity of the project area during his 
island-wide survey in the 1930s (McAllister 1933). These include Site 292, a possible heiau, Site 
293, Hanawao Heiau, Site 294, Kaluaolohe Fishpond, Site 295, Kaumakaulaula Heiau, and Site 
296, an unnamed heiau. Site 292 was located on the mountain side of Hanawao. At least three 
platforms were observed, but the structure was affected by sugarcane cultivation at the time of 
McAllister’s visit. Site 293, Hanawao Heiau, located on a pu‘u on the south side of the valley, had 
already been used for many years as a cemetery when McAllister recorded it in the 1930s. He 
noted that most of the original features had been destroyed. Site 294 is a fishpond that McAllister 
recorded as destroyed. It was once located a quarter mile mauka of the government road. Site 295 
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Figure 4. Portion of a Territory Survey map showing the Ko‘olau Railroad route (Chaney 1918).

Project Area 
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Figure 5. Portion of a topographic map showing several structures in the vicinity of the project 
area (USGS 1954). 

Project Area 
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Table 1. Previous Archaeology and Related Studies in Punalu‘u 

Author and Year Location Work Completed Findings 

McAllister 1933 O‘ahu Island Island-wide Survey Recorded four heiau and a fishpond 
in the general vicinity of the project. 

Denison 1975 200 ac. along Punalu‘u 
Stream 

Reconnaissance Documented 16 new sites. 

Medical Examiner 
1988 

Green Valley Rd. at 53-
185 Kamehameha Hwy. 

Inadvertent Burial 
Documentation 

Recorded disturbed & fragmented 
remains and left them in place. 

Kennedy 1992 Punalu'u Valley Reconnaissance Identified four mounds, an ‘auwai, 
and terraces. 

Jourdane 1995, 
Colin & Hammatt 
2000 

Paniolo Café Inadvertent Burial 
Documentation 

Documented a cultural layer and two 
human burials. 

Perzinski & 
Hammatt 2004 

Kamehameha Hwy. Archaeological 
Monitoring 

Identified 18 sites, including human 
burials and cultural layers. 

O’Hare et al. 2005 Hanawao Heiau Archaeological Inventory 
Survey 

Recorded four features, including a 
pavement, walls, and a historic 
cemetery. 

Maly and Maly 
2005 

Punalu'u Ahupua'a Ethno-historical Study Compiled historical documents and 
interviewed community members. 

Tulchin & Hammatt 
2006 

Hanawao Heiau Archaeological Inventory 
Survey 

Documented a set of rock 
alignments. 

Tulchin et al. 2007 North of Punalu‘u 
Stream Mouth 

Field Check Identified a historic drainage pipe 

O’Hare et al. 2007 Punalu‘u Beach Lots 1, 
15, 20, 21, 27, 28 

Archaeological Inventory 
Survey 

Recorded one burial at Lot 15, it 
was reinterred. 

O’Hare et al. 2008a Punalu‘u Beach Lots 12 
& 19 

Addendum 
Archaeological Inventory 
Survey 

Documented a human burial and 
fragmented human remains. 

O’Hare et al. 2008b Punalu‘u Beach Lots 4, 
6, 25, & 36 

Addendum 
Archaeological Inventory 
Survey 

No findings. 

Altizer et al. 2009 Punalu‘u Beach Lots 1, 
4, 6, 12, 17, 19, 20, 21, 
25, 27, 28, 36 

Monitoring Identified seven burials on four lots: 
Lots 12, 21, 27, and 28. 

Tulchin & Hammatt 
2009 

Hanawao Heiau Burial Site Component 
of an Archaeological 
Data Recovery Plan 

Outlined treatment for 64 sets of 
human remains recovered by 
Perzinski and Hammatt (2004). 

Paolello et al. 2012 Punalu‘u Beach Lot 8 Archaeological 
Assessment 

No findings. 

Hunkin et al. 2012 Punalu‘u Beach Archaeological 
Monitoring 

No findings. 

Mierzejewski et al. 
2014 

Punalu‘u Beach Park Archaeological 
Monitoring 

No findings. 

LaChance et al. 
2014a 

Punalu‘u Beach Lot 31 Archaeological Inventory 
Survey 

Identified a cultural layer. 
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Table 1. (Cont.) 

 

is Kaumakaulaula Heiau. It was once located on the makai side of the highway but was reported as 
destroyed. Site 296 is a heiau that sits at the foot of the ridge between Punalu‘u and Kahana, near 
the railroad track. It was covered in sugarcane during McAllister’s visit and he was only able to 
observe piles or rows of stones. 

The first modern archaeological study in the valley was a large-scale reconnaissance survey that 
covered 200 acres flanking Punalu‘u Stream (Denison 1975). A total of 29 new sites were 
recorded, which later were condensed into 16 site numbers. They include heiau, agricultural 
features, and mound and wall complexes. 

Human remains were unearthed at TMK: 5-3-004/005 on Green Valley Road (Medical Examiner 
1988). Designated as SIHP 3764, the burial was that of a middle aged to elderly individual, likely 
of Hawaiian ancestry. The remains were left in place. 

An archaeological reconnaissance was conducted for a new well site on the south side of the valley 
(Kennedy 1992). Archaeological sites recorded during the project include four mounds, an ‘auwai, 
and several terraces. A search was made for the unnamed heiau recorded by McAllister (1933), but 
it was not relocated. 

Human remains were unearthed at the former Paniolo Café, across the street from Punalu‘u Beach 
Lots 13 and 14 (Jourdane 1995; Colin and Hammatt 2000). The remains were previously disturbed 
and disrupted by the construction at Paniolo Café. The remains were part of two burials that were 
designated as SIHP 5132. A weak cultural layer was also identified. 

Archaeological monitoring was conducted along a 4 km-long stretch of Kamehameha Highway 
from Kahana Valley Road to Choy Lane (Perzinski and Hammatt 2004). In all, 18 new sites were 
recorded. These included 15 sites comprised of 64 human burials (SIHP 6574–6588), as well as 
three cultural layers (SIHP 6695–6697). Closest to the project area are burials 6582 through 6588 
and the three cultural layers (Figure 7). Radiocarbon dating of charcoal from two of the burial pits 
returned ages of AD 1320–1460 and 1445–1955 respectively. Charcoal from a midden 
concentration within one of the cultural layers returned a date of AD 1530–1955. Artifacts found 
with the burials include stone tools, lei niho palaoa, a glass bottle, and beads of various materials. 
A burial site component of an archaeological data recovery plan delineated the treatment for the 64 
sets of human remains to be reinterred at Hanawao Heiau (Tulchin and Hammatt 2009). 

Author and Year Location Work Completed Findings 

LaChance et al. 
2014b 

Punalu'u Beach Lot 29 Archaeological Inventory 
Survey 

Identified a cultural layer and a 
human burial. 

LaChance et al. 
2014c 

Punalu'u Beach Lot 23 Archaeological 
Assessment 

No findings. 

Filimoehala et al. 
2014 

Mauka of Kamehameha 
Hwy. and into Punalu'u 
Valley 

Archaeological Inventory 
Survey 

Recorded six sites: an irrigation 
network, concrete foundations, an 
imu, a buried terrace, and buried 
pondfield deposits. 

Hammatt et al. 2015 Punalu'u Beach Lots 1, 4, 
6, 12, 17, 19, 20, 21, 25, 
27, 28, and 36 

Archaeological 
Monitoring 

Identified seven sets of human 
remains. 
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Figure 6. Previous archaeological investigations in Punalu‘u. 
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Figure 7. Archaeological sites identified during work along Kamehameha Highway (adopted from 
Perzinski and Hammatt 2004:18). 

In 2005 an ethno-historical study was completed for Kamehameha Schools that covered the entire 
ahupua‘a of Punalu‘u (Maly and Maly 2005). Historical documents were compiled, including 
Māhele testimony and land conveyance files. Kūpuna and kama‘āina of Punalu‘u were interviewed 
as well. 

In 2005 and 2006 archaeological inventory surveys were conducted for a proposed burial 
reinterment site on the hill where Hanawao Heiau is located, on the southeast side of Punalu‘u 
Valley (O’Hare et al. 2005; Tulchin and Hammatt 2006). The earlier survey recorded four features 
on the pu‘u: the heiau pavement, walls associated with the heiau, a historic cemetery at the top of 
the pu‘u, and a wall at the base of the hill. The later survey identified a parallel stone alignment. 
The reinterment site was proposed for the slopes of the pu‘u where no surface architecture was 
found.  

A field inspection was carried out for four agricultural parcels on the north side of Punalu‘u Stream 
(Tulchin et al. 2007). The current irrigation network that ran through the farms was thought to be 

Project 
Area 
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an ‘auwai system that was utilized since traditional times. An historic drain pipe was the only 
archaeological feature recorded. 

A 119.8-acre survey mauka of Kamehameha Highway in Punalu‘u Valley identified six 
archaeological sites (Filimoehala et al. 2014). They include a historic irrigation network (SIHP 
7236), a complex of historic concrete foundations and a stone-lined pond (SIHP 7718), a 
subsurface imu (SIHP 7727), a subsurface lo‘i terrace (SIHP 7728), and two subsurface lo‘i 
deposits (SIHP 7733 and 7734). Charcoal from the imu produced a date of 300±30 BP, which 
calibrates to AD 1646–1690, 1728–1810, or post-1926 (Filimoehala et al. 2014:103). 

Most relevant to the current study, a series of projects at the Punalu‘u Beach Lots unearthed 
several sets of human remains and cultural layers (O’Hare et al. 2007; O’Hare et al. 2008a; Altizer 
et al. 2009; LaChance 2014a; LaChance 2014b; Hammatt et al. 2015). On Lot 15 one burial, SIHP 
6938 was reinterred (O’Hare et al. 2007). On Lot 19, scattered human remains were found in a 
previously disturbed area. Undisturbed remains were found below and designated as SIHP 6939 
(O’Hare et al. 2008a). Scattered human remains were also found on Lot 12. These were designated 
as SIHP 6947 and reinterred on the property (O’Hare et al. 2008a). Archaeological monitoring at 
previously surveyed parcels unearthed seven additional burials (Altizer et al. 2009). These 
included SIHP 6962 on Lot 28; SIHP 6963 on Lot 27, SIHP 6964 on Lot 12, and SIHP 6965 on 
Lot 21. At Lot 31, a cultural layer was encountered and recorded as SIHP 7476 (LaChance et al. 
2014a). Nearby at Lot 29, the same cultural layer and a human burial were found (La Chance et al. 
2014b). The burial was designated as SIHP 7480. The most recent study identified seven human 
burials, grouped into five sites: SIHP 6962–6965 (Hammatt et al. 2015). These were found on Lots 
12, 21, 27, and 28. Other projects at the Beach Lots and at Punalu‘u Beach Park had no findings 
(O’Hare et al. 2008b; Paolello et al. 2011; Hunkin et al. 2012; LaChance et al. 2014c; 
Mierzejewski et al. 2014). 

Summary of Background Information 

Mo‘olelo, Māhele documents, historic maps, and previous archaeological reports provide a wealth 
of information on the traditional and historic use of Punalu‘u. The valley has been a fertile base for 
agriculture for hundreds of years. Irrigated taro was grown traditionally, while sugarcane and rice 
were important historical crops. Fishing was carried out in the sea, the streams, and in fishponds. 
Several heiau are known for the valley, and human burials occur in sandy areas along the coast and 
elsewhere. Punalu‘u was also a main habitation area, with the population sustained from the 
abundant agricultural and ocean resources. 

Anticipated Findings and Research Questions 

Although no previous archaeological fieldwork has been done specifically within the project area, 
studies conducted nearby can help inform on the kinds of subsurface archaeological resources that 
may be found. Previous archaeological research on nearby Punalu‘u beach lots and along 
Kamehameha Highway has identified human burials and subsurface cultural layers. These might 
be expected within the project area as well. Human burials may or may not be marked with surface 
architecture and may or may not be defined by a burial pit. They may be whole burials or 
fragmentary in nature. Cultural layers are characterized by darkened sediment, often with charcoal 
fragments, midden, and/or artifacts within the layer. Cultural layers might also contain features 
such as fire pits. 

Research questions will broadly address the identification of the above archaeological resources 
and may become more narrowly focused based on the kinds of resources that are found. Initial 
research questions are as follows: 
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1. Are there subsurface cultural deposits or evidence of human burials within the survey 
area? Where are they located and what time period do they belong to?  

2. Are there any vestiges of historic-era use of the project area, particularly surface remains 
or subsurface deposits associated with sugarcane and rice cultivation? 

Once these basic questions are answered, additional research questions may be developed in 
consultation with SHPD, tailored to the specific kinds of archaeological resources that occur in the 
project area.  
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METHODS 

Pedestrian survey and subsurface testing were conducted on June 21 and 22, 2016 by Windy 
McElroy, PhD and Jeffrey Lapinad. McElroy served as Principal Investigator, overseeing all 
aspects of the project. 

For the pedestrian survey, the ground surface was visually inspected for surface archaeological 
remains, with transects walked for the entire area. Archaeologists were spaced approximately 10 m 
apart. Of the .136 ha (.335 ac.) survey area, 100% was covered on foot. Vegetation was generally 
very light, consisting of landscaped grass with a few large trees, and did not affect visibility. 
Archaeological sites and their boundaries were identified visually. 

Test trenches (TR) were excavated in seven locations throughout the project area. The excavation 
strategy was approved by SHPD beforehand via email. A mini excavator was used for excavation 
of the trenches (Figure 8). Vertical provenience was measured from the surface, and trenches were 
excavated to sea water where possible. Profiles were drawn and photographed, and sediments were 
described using Munsell soil color charts and a sediment texture flowchart (Thien 1979). Trench 
locations were recorded with a 3 m-accurate Garmin GPSmap 62st, and all trenches were 
backfilled after excavation. 

The scale in all field photographs is marked in 10 cm increments. The north arrow on all maps 
points to magnetic north. Throughout this report rock sizes follow the conventions outlined in 
Field Book for Describing and Sampling Soils: Gravel <7 cm; Cobble 7–25 cm; Stone 25–60 cm; 
Boulder >60 cm (Schoeneberger et al. 2002:2–35). No materials were collected and no laboratory 
analyses were conducted. 

 

 

Figure 8. Excavation of TR 4 with mini excavator. Orientation is to the northwest. 
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RESULTS 

Pedestrian survey and subsurface testing were conducted in the .136 ha (.335 ac.) project area. No 
archaeological resources were found. Excavation of seven test trenches did not yield any evidence 
of subsurface archaeological deposits or features. 

Community Consultation 

Community consultation with the landowners and property managers has been ongoing. One 
important piece of information that has come out of the consultation is that the entire portion of the 
project area that lies on Parcel 46 has obstructions beneath the surface, just below the grass lawn. 
These obstructions, consisting of a concrete-like material are also visible above the surface in 
places (Figure 9). The material is thought to extend all the way to water level. For this reason, no 
excavation could take place on Parcel 46. Consultation with the Parcel 46 land manager also 
revealed that the false kamani tree on the northeast corner of the property is said to have been 
planted by King Kalākaua (Figure 10). 

In addition to consultation with the land owners and property managers, a cultural impact 
assessment (CIA) is currently being conducted. The CIA is being prepared simultaneously with 
this AA report, and two interviews with community members are planned. 

Pedestrian Survey 

The surface survey included 100% of the .136 ha (.335 ac.) project area. No surface archaeological 
remains were observed within any part of the project area; any archaeological features that may 
have once been present are no longer there because of the extensive modern use of these lands. The 
entire project area consists of landscaped yards. 

 Subsurface Testing 

A subsurface testing plan was approved by SHPD before trenching began, with the caveat that 
trenches could be repositioned according to the current conditions on the properties. Several of the 
landowners would not allow the trenches too close to the makai side of the parcels or in front of 
the houses, as this would damage the lawns and promote further erosion. In addition, no excavation 
could be carried out on Parcel 46 because of the concreted material located just below the surface 
(see Community Consultation section). Because of these conditions the trenches had to be 
repositioned, and seven instead of nine trenches were excavated. 

The seven trenches were excavated within the project area to determine the presence or absence of 
subsurface archaeological deposits or material (Figures 11–12 and Table 2). No archaeological 
resources were found, and stratigraphy consisted of topsoil above beach sand. Sea water was 
encountered at the base of all trenches except TR 6 and 7, where cave-ins prevented deeper 
excavation.  

TR 1 was located in the northwest corner of Parcel 33 (see Figure 11). The trench measured 7 m 
long and 57 cm wide and was excavated to 170 cm below surface (cmbs). Stratigraphy consisted of 
topsoil at the surface with beach sand below (Figures 13 and 14, see Table 2). Sea water was 
encountered at the base of the trench. No archaeological deposits or materials were identified. 
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Figure 9. Concrete-like material visible on the surface of Parcel 46. Orientation is to the 
northeast. 

 

Figure 10. Tree on Parcel 46 said to have been planted by King Kalākaua. Orientation is to the 
northeast.



 

23 

 

 

Figure 11. Location of trenches on aerial imagery. The tree planted by King Kālakaua can also be seen. The project area is outlined in red. 
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Figure 12. Wider view of trench locations (in purple) on a 1992 USGS map. The project area is outlined in red. 
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Table 2. Sediment Descriptions 

Location Layer Depth 
(cmbs) 

Color Description Interpretation 

TR 1 I 0–20 10YR 3/1 Loamy sand; 10% roots; sparse modern debris; 
smooth, abrupt boundary. 

Topsoil 

Parcel 33 II 20–170+ 10YR 8/3 Medium sand; 2% roots; base of excavation. Beach Sand 

TR 2 I 0–18 10YR 3/1 Loamy sand; 10% roots; sparse modern debris; 
smooth, abrupt boundary. 

Topsoil 

Parcel 33 II 18–170+ 10YR 8/3 Medium sand; 2% roots; base of excavation. Beach Sand 

TR 3 I 0–15 10YR 4/2 Loamy sand; 10% roots; sparse modern debris; 
smooth, abrupt boundary. 

Topsoil 

Parcel 35 II 15–160+ 10YR 8/3 Medium sand; 2% roots; base of excavation. Beach Sand 

TR 4 I 0–15 10YR 4/2 Loamy sand; 30% roots; sparse modern debris; 
smooth, abrupt boundary. 

Topsoil 

Parcel 51 II 15–155+ 10YR 8/3 Medium sand; 30% roots; base of excavation. Beach Sand 

TR 5 I 0–18 10YR 4/2 Sandy clay loam; 20% roots; sparse modern 
debris; smooth, clear boundary. 

Topsoil 

Parcel 41 II 18–178+ 10YR 8/3 Medium sand; 1% roots; base of excavation. Beach Sand 

TR 6 I 0–14 10YR 3/2 –
10YR 4/2 
Mottled 

Sandy clay loam; 15% roots; modern debris; 
charcoal from recent firepit on east end; smooth, 
clear boundary. 

Topsoil 

Parcel 41 II 14–150+ 10YR 8/3 Medium sand; 2% roots; base of excavation. Beach Sand 

TR 7 I 0–15 10YR 4/2 Sandy clay loam; 15% roots; sparse modern 
debris; smooth, clear boundary. 

Topsoil 

Parcel 41 II 15–140+ 10YR 8/3 Medium sand; 2% roots; base of excavation. Beach Sand 

 

 Figure 13. TR 1 west face profile drawing. 



 

26 

 

 

Figure 14. TR 1 west face photo, north end of trench. 

TR 2 was placed perpendicular to TR 1, also in the northwest corner of Parcel 33 (see Figure 11). 
The trench measured 6.5 m long and 57 cm wide and was excavated to 170 cmbs. Stratigraphy was 
the same as that found within TR 1 (Figures 15 and 16, see Table 2). A small portion of a concrete 
slab was visible extending into the topsoil on the northwest side of the trench. A picnic table is 
currently on the concrete slab. Sea water was encountered at the base of the trench. No 
archaeological deposits or material were identified. 

TR 3 was excavated on the north side of Parcel 35 (see Figure 11). The trench measured 6.3 m 
long and 57 cm wide and extended to 160 cmbs. Stratigraphy was very similar to that found in TR 
1 and 2, although the topsoil was lighter in color (Figures 17 and 18, see Table 2). The layer of 
beach sand was the same as that found in the other trenches, although the owner indicated that on 
the makai (north) side of his property, this sand layer is fill. Sea water was encountered at the base 
of the trench. No archaeological deposits or material were identified. 

TR 4 was placed on the north side of Parcel 51 (see Figure 11). The trench measured 7.5 m long 
and 57 cm wide and was excavated to 155 cmbs. Stratigraphy was similar to that described for TR 
3, except that there were more roots because of the nearby coconut trees (Figures 19 and 20, see 
Table 2). Sea water was encountered at the base of the trench. No archaeological deposits or 
material were identified. 

TR 5 was located in the northeast corner of Parcel 41 (see Figure 11). The trench measured 8.6 m 
long and 57 cm wide and was excavated to 178 cmbs. Stratigraphy was similar to that described 
for TR 3, although the topsoil consisted of sandy clay loam instead of loamy sand (Figures 21 and 
22, see Table 2). Several large roots from a nearby ironwood tree were encountered. Sea water was 
observed at the base of the trench. No archaeological deposits or material were identified. 
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Figure 15. TR 2 north face profile drawing. 

  

Figure 16. TR 2 north face photo, east end of trench. 
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Figure 17. TR 3 south face profile drawing. 

  

Figure 18. TR 3 south face photo, west end of trench. 
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Figure 19. TR 4 north face profile drawing. 

  

Figure 20. TR 4 north face photo, east end of trench. 
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Figure 21. TR 5 north face profile drawing. 

  

Figure 22. TR 5 north face photo, west end of trench. 

TR 6 was excavated to the southwest of TR 5, also within Parcel 41 (see Figure 11). The trench 
measured 6.3 m long and 57 cm wide and was excavated to 150 cmbs. Stratigraphy was similar to 
that observed in TR 5, although the topsoil was mottled, particularly on the east side of the trench 
where a modern firepit is located on the surface, just north of the trench (Figures 23 and 24, see 
Table 2). Charcoal from the firepit and modern debris were noted in this area. This trench could 
not be excavated to the level of the sea water because it was highly unstable and kept collapsing. 
Due to safety issues, the trench could not be excavated beyond 150 cmbs, although at high tide, sea 
water would have been encountered at this depth. No archaeological deposits or material were 
identified.  
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TR 7 was excavated perpendicular to TR 6, also within Parcel 41 (see Figure 11). The trench 
measured 7 m long and 57 cm wide and was excavated to 140 cmbs. Stratigraphy was the same as 
that observed in TR 5 (Figures 25 and 26, see Table 2). Like TR 6, this trench could not be 
excavated to the level of the sea water because it was highly unstable and kept collapsing. Due to 
safety issues, the trench could not be excavated beyond 140 cmbs, although at high tide, sea water 
would have been encountered at this depth. No archaeological deposits or material were identified.  

 

Figure 23. TR 6 north face profile drawing. 

  

Figure 24. TR 6 north face photo, west end of trench, after collapse. 
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Figure 25. TR 7 west face profile drawing. 

  

Figure 26. TR 7 west face photo, north end of trench, after collapse. 

Summary of Findings 

Pedestrian survey of .136 ha (.335 ac.) of six Punalu‘u beach lots yielded no findings. The entire 
project area has been disturbed by modern use, such as landscaping for lawns and installation of 
sandbags for temporary erosion control. Subsurface testing, consisting of seven trenches, did not 
identify any subsurface cultural deposits or features. Stratigraphy consisted of topsoil above beach 
sand deposits. 
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SUMMARY AND RECOMMENDATIONS 

An archaeological inventory survey was conducted for six beach lots in Punalu‘u at TMK: (1) 5-3-
002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and :051 (por.) in the Ko‘olauloa 
District of Oʻahu. A revetment is proposed for the properties, to help curtail erosion. The 
archaeological work included pedestrian survey that covered 100% of the .136 ha (.335 ac.) project 
area, as well as test excavations consisting of seven trenches. Due to negative findings, the AIS 
results are presented as an archaeological assessment per HAR §13–275. 

No surface archaeological remains were found during pedestrian survey of the parcels. The entire 
area has been disturbed by modern activity, particularly landscaping of the lawns. Likewise, 
subsurface testing did not yield any evidence of subsurface archaeological features or deposits. 
Stratigraphy consisted of topsoil above beach sand. 

Even though this survey produced no findings, archaeological monitoring is recommended because 
subsurface cultural layers and human remains have been found previously in the vicinity (Perzinski 
and Hammatt 2004). An archaeological monitoring plan should be accepted by SHPD before 
construction commences. It is possible that human remains may be discovered during construction 
activities, even though no such evidence was found during the survey. Should human burial 
remains be discovered during construction activities, work in the vicinity of the remains should 
cease and the SHPD should be contacted. 

In sum, archaeological survey was conducted on .136 ha (.335 ac.) in Punalu‘u, O‘ahu. No 
archaeological sites, features, or deposits were found. Nevertheless, archaeological monitoring is 
recommended because of the occurrence of subsurface cultural layers and human remains nearby. 
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GLOSSARY 

ahu A shrine or altar. 

ahupua‘a Traditional Hawaiian land division usually extending from the uplands to the 
sea. 

ali‘i Chief, chiefess, monarch. 

‘auwai Ditch, often for irrigated agriculture. 

‘awa The shrub Piper methysticum, or kava, the root of which was used as a 
ceremonial drink throughout the Pacific. 

boulder Rock 60 cm and greater. 

cobble Rock fragment ranging from 7 cm to 25 cm. 

false kamani The tropical almond tree, or Terminalia catappa, a post-Contact introduction to 
Hawai‘i. 

gravel Rock fragment less than 7 cm. 

heiau Place of worship and ritual in traditional Hawai‘i. 

huli The top of the kalo used for planting; shoot. 

humuhumunukunukuāpua’a A triggerfish of the genus Rhinecanthus, either R. aculeatus or 
R. rectangulus. 

imu Underground pit or oven used for cooking. 

Kahiki A far away land, sometimes refers to Tahiti. 

kalo The Polynesian-introduced Colocasia esculenta, or taro, the staple of the 
traditional Hawaiian diet. 

kama‘āina Native-born. 

Kanaloa A major god, typically associated with Kāne. 

Kāne The leading of the traditional Hawaiian deities. 

kapu Taboo, prohibited, forbidden. 

kino lau The different forms that a supernatural being may take. 

kō The Polynesian introduced Saccharum officinarum, or sugarcane, a large grass 
traditionally used as a sweetener and for black dye. 

konohiki The overseer of an ahupua‘a ranked below a chief; land or fishing rights under 
control of the konohiki; such rights are sometimes called konohiki rights. 

kupuna Grandparent, ancestor; kūpuna is the plural form. 

lei niho palaoa Ivory pendant, originally probably whale’s tooth, also of stone, shell or wood, 
later also of walrus tusk. 

lo‘i, lo‘i kalo An irrigated terrace or set of terraces for the cultivation of taro. 

luakini Large heiau of human sacrifice. 

Māhele The 1848 division of land. 
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mai‘a  The banana, or Musa sp., whose fruit was eaten and leaves used traditionally as 
a wrapping for cooking food in earth ovens. 

makai Toward the sea. 

mauka Inland, upland, toward the mountain. 

midden A heap or stratum of refuse normally found on the site of an ancient settlement. 
In Hawai‘i, the term generally refers to food remains, whether or not they 
appear as a heap or stratum. 

mo‘olelo A story, myth, history, tradition, legend, or record. 

niu The Polynesian-introduced tree Cocos nucifera, or coconut. 

‘ōlelo no‘eau Proverb, wise saying, traditional saying. 

pu‘u Hill, mound, peak. 

stone Rock fragment ranging from 25 cm to 60 cm. 

‘ulu The Polynesian-introduced tree Artocarpus altilis, or breadfruit. 
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MANAGEMENT SUMMARY 

An archaeological inventory survey (AIS) was conducted for a beach lot in Punalu‘u Ahupua‘a, 
Ko‘olauloa District, O‘ahu: TMK: (1) 5-3-002:034 (por.). A revetment is proposed for seven 
properties, TMK: (1) 5-3-002:032, 033, 034, 035, 041, 046, and 051. The original AIS (McElroy 
and Eminger 2017) included all properties except Parcel 034. The current archaeological work 
consisted of pedestrian survey that covered 100% of the .026 ha (.065 ac.) project area on Parcel 
34, as well as test excavations consisting of one trench. Due to negative findings, the AIS results 
are presented as an archaeological assessment (AA).  

The survey was done in preparation for ground disturbance associated with construction of a 
proposed revetment on the makai side of the property that will help to curtail erosion. The project 
area has been disturbed by modern use, and no archaeological remains were found on the surface 
or during trenching. 

Even though this survey produced no findings, archaeological monitoring is recommended because 
human remains have been found previously in several locations near the project area. An 
archaeological monitoring plan must be submitted to the State Historic Preservation Division 
(SHPD) for review and acceptance before construction commences. 
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INTRODUCTION 

At the request of G70, Keala Pono Archaeological Consulting conducted an archaeological inventory 
survey (AIS) for a proposed shoreline protection revetment in Punalu‘u Ahupuaʻa, Ko‘olauloa District, 
on the island of Oʻahu. The revetment will cross and may impact portions of seven TMK parcels: TMK: 
(1) 5-3-002:032, 033, 034, 035, 041, 046, and 051. The original AIS (McElroy and Eminger 2017) 
included all parcels except Parcel 034. This AIS Addendum was designed to identify, document, assess 
significance, and provide mitigation recommendations for any historic properties that may be located in 
the Parcel 034 project area in anticipation of the proposed construction.  

This report is drafted to meet the requirements and standards of state historic preservation law, as set out 
in Chapter 6E of the Hawai‘i Revised Statutes and the State Historic Preservation Division’s (SHPD’s) 
draft Rules Governing Standards for Archaeological Inventory Surveys and Reports, Hawaii 
Administrative Rules (HAR) §13–276. Due to negative findings, the AIS results are presented as an 
archaeological assessment per HAR §13–275-5(b)(5)(A). 

The report begins with a description of the project area and a historical overview of land use, Hawaiian 
traditions, and archaeology in the area. The next section presents methods used in the fieldwork, followed 
by results of the survey. Project results are summarized and recommendations are made in the final 
section. Hawaiian words and technical terms are defined in a glossary at the end of the document. 

The Project Location and Description 

The project area is located on the coast of Punalu‘u, Ko‘olauloa District, on the island of O‘ahu (Figures 
1 and 2). The survey area consists of a portion of TMK: (1) 5-3-002:034. Parcel 34 is a 13.966 ft.2 lot 
owned by Violeta Tablit. The parcel is bounded by the beach on the north, Kamehameha Highway on the 
south, and private lots on the east and west. The project area is on the makai (north) side of the lot and 
encompasses .026 ha (.065 ac.) of the property.  

The parcel is a beachfront lot at an elevation of less than 6 m (20 ft.) above sea level. During high surf, 
sea water is pushed well into the yard of the property. Rainfall averages 150–200 cm (60–80 in.) per year 
in coastal Punalu‘u, with higher rainfall toward the back of the valley (Juvik and Juvik 1998:56). 
Punalu‘u Stream is the main drainage and only perennial stream in Punalu‘u Valley. Several intermittent 
streams run along ridges and gulches. Vegetation in the project area consists of landscaped plants and 
grasses. Soils are of the Kaena-Waialua association, described by Foote et al. (1972) as follows: 

Kaena-Wailua association: Deep, mainly nearly level and gently sloping, poorly 
drained to excessively drained soils that have a fine-textured to coarse-textured subsoil 
or underlying material; on coastal plains and talus slopes and in drainageways. 

Specifically, soils consist entirely of Jaucas Sand, 0–15% slopes (JaC) (Figure 3). 

The project consists of constructing a shoreline protection revetment on the makai side of the seven 
properties noted above. The revetment structure will extend inland roughly 4.5 m (15 ft.) from the 
shoreline (the mid-crest of the shoreline scarp). The revetment will have an approximately 4 m (12 ft.) 
width along its entire length. The foundation section will be on the makai edge, with boulders placed at a 
depth of roughly -1.2 m (144 ft.) from grade, and the rock slope rises inland on a 1.5:1.0 slope to a crest 
of +1.5 m (+5 ft.) maximum. Only the foundation section will be excavated; the rest of the revetment will 
lie on the slope. 
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Figure 1. Location of current project area on a 1992 USGS topographic map.  



 

3 

 

 

Figure 2. Location of current project area (in red) on TMK plat (1) 5-3-02.  
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Figure 3. Soil types in Punalu‘u (data from Foote et al. 1972). 
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BACKGROUND 

This section provides an overview of the cultural and historical characteristics of the project area, 
including mo‘olelo, place names, wind and rain names, an ‘ōlelo no‘eau, a discussion of land use 
through time, historic maps, Māhele land documents, and summaries of previous archaeological 
studies. For a more detailed background for Punalu‘u the reader is referred to a comprehensive 
ethno-historical study conducted for Kamehameha Schools by Maly and Maly (2005). 

Mo‘olelo and Traditional Land Use 

The name Punalu‘u translates to “Spring dived for,” or “Coral dived for” (Pukui et al. 1974:194). 
The first alternative is explained as “A spring in the sea of cool fresh water, cool as the water from 
the clouds when drunk,” while the second is thought to refer to coral that was burned and used as 
hair bleach (Sterling and Summers 1978:165). 

Punalu‘u is mentioned in several mo‘olelo. The most prominent recounts the adventures of the 
demigod Kamapua‘a. Other mo‘olelo involve the gods Kāne and Kanaloa, as well as 
Hi‘iakaikapoliopele, sister of the goddess Pele. 

The Mo‘olelo of Kamapua‘a 

Punalu‘u is mentioned as a location of the exploits of the legendary Kamapua‘a, a kino lau, or 
supernatural being with the ability to take multiple body forms (Akana 2004). Kamapua‘a was 
distinguished for his hog body form and was a god of agriculture, rain, and fertility. Kamapua‘a’s 
father was Kahikiula, younger brother of ‘Olopana, chief of O‘ahu. His mother was Hina, daughter 
of Kamauluaniho and Kananu‘unuikumamao, who lived on Maui but were originally from Kahiki. 
Kamapua‘a’s parents scorned him at birth, whereupon he was cared for by his grandmother, 
Kamauluaniho, and his older brother, Kekeleiaiku. Kamapua‘a grew up as a pig, but this was only 
known to Kamauluaniho. 

After many years in his pig body, Kamapua‘a resolved to show himself to his mother. While Hina 
was bathing, Kamapua‘a scampered upstream to Oliwai and dammed the water, forcing her to 
travel farther upstream to bathe. There Kamapua‘a revealed himself to his mother and recited a 
chant, telling her that he was her child. Hina did not understand the meaning of the chant, but took 
the pig-child home, where he was raised by his older brother, Kekeleiaiku.  

One day Kekeleiaiku had Kamapua‘a carry a load of taro huli to his grandmother’s garden. When 
they arrived at the garden, Kekeleiaiku went to get the other farmers, leaving Kamapua‘a alone 
with the huli. When he returned, the pig had planted all the huli and had grown into a hog. Then 
Kamapua‘a spoke, complaining that the people were hungry because ‘Olopana had placed a kapu 
on chickens, but no one believed that the voice came from the hog. When they returned home that 
evening, Kekeleiaiku fed a chicken to Kamapua‘a and later complained that he ate all the meat and 
left only the gravy. The next night, Kamapua‘a stole some of ‘Olopana’s chickens and brought 
them back for his family. Night after night, he continued stealing ‘Olopana’s chickens until none 
were left. Then he took the chickens of Kapaka, and when those were gone, he took the chickens 
of Punalu‘u and Kahana. 

One night when he returned from his chicken-stealing, one of ‘Olopana’s chickens, named 
Kaniakamoa, was crowing, and Kamapua‘a chased it all night down to the ocean, and up to the 
mountains. At dawn the people saw Kaniakamoa sitting on Kamapua‘a’s back, and they accused 
Kamapua‘a of eating ‘Olopana’s other chickens. ‘Olopana was in Kāne‘ohe at the time, and when 
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he heard the news, he sent warriors to capture Kamapua‘a. They tied him to a pole and began 
carrying him to ‘Olopana. When they had carried him as far as Kahana Stream, Kamauluaniho 
recited a chant that empowered her grandson, and Kamapua‘a ate all but one of the men. The one 
man who was spared was Makali‘i, and he returned to ‘Olopana and informed him of what had 
happened. Upon hearing this, ‘Olopana sent more men to bring the hog to him. They captured 
Kamapua‘a again, but as they were taking him through Kalaeoka‘ō‘io, Kamauluaniho chanted 
once again, and Kamapua‘a consumed all the men except Makali‘i. Makali‘i returned to ‘Olopana 
a second time, bearing the bad news, and ‘Olopana sent more warriors after Kamapua‘a. Again, 
Kamapua‘a was captured and taken as far as Punalu‘u, when his grandmother recited another 
chant. Kamapua‘a ate the men once again, only sparing Makali‘i to relay the news to ‘Olopana. 
The chief sent even more men to capture Kamapua‘a, and this time they were in Kapaka when 
Kamauluaniho recited her chant. 

The empowered Kamapua‘a consumed the entire army again, only sparing Makali‘i as a 
messenger. ‘Olopana decided that he must do more to apprehend the hog-thief, so he called to all 
of O‘ahu to wage war against Kamapua‘a. Kamapua‘a heard of ‘Olopana’s plans and took his 
people to Kaliuwa‘a, known today as Sacred Falls, where they climbed up his body to the safety of 
the clifftop. In doing so, Kamapua‘a’s back gouged out indentations on the cliff-side that can still 
be seen today. Once his people were safe, Kamapua‘a dammed the water of Kaliuwa‘a. ‘Olopana 
and his men arrived, and a battle ensued. Kamapua‘a was nearly killed, but he released the 
dammed water, killing ‘Olopana and all but one man; Makali‘i knew that Kamapua‘a could not be 
killed and escaped to Kaua‘i. 

Upon ‘Olopana’s death, the island of O‘ahu fell into the hands of Kamapua‘a and he gave large 
amounts of land to a priest named Lonoawohi. This did not sit well with Hina and Kahikiula, and 
they went to live on Moloka‘i. Kamapua‘a missed his parents, so he transformed into a 
humuhumunukunukuāpua‘a and traveled across the sea to Moloka‘i. There he transformed into a 
human and convinced his parents to return to O‘ahu. Satisfied that his parents were home, 
Kamapua‘a turned into his fish body for a final journey to Kahiki, the ancestral homeland. 

Other Mo‘olelo 

The pool Kukaiole is said to be associated with the god Kanaloa’s visit to the area (McAllister 
1933). When Kanaloa came to Punalu‘u, he placed one foot on Pu‘u o Māhie in Kahana and the 
other on Punalu‘u Point. Below, he saw men planting kalo in uneven rows. He called out to them 
but they could not see him. Once he tired of this teasing, he drank from Kukaiole Pool, where rats 
were known to chew the ‘awa growing by the pool. As a result of this, Kanaloa became dizzy and 
fell into the water. 

A mo‘olelo is known for Punalu‘u Stream (Raphaelson 1929 in Sterling and Summers 1978). It is 
said that the gods Kāne and Kanaloa disguised themselves and went to the house of some 
fishermen who lived near the stream. The fishermen invited them in and offered them food, but 
they had no fish. The disguised gods asked who the fishermen worshipped, and their reply was 
“Kāne and Kanaloa.” The fishermen went out to get fish for their visitors, and the gods, pleased 
with their answer, chanted “E inu, e inu i ka wai kukae ole,” and dead fish laid out to dry came to 
life in the stream for the fishermen to catch. The phrase is still repeated by fishermen (Raphaelson 
1929 in Sterling and Summers 1978:168). 

A final mo‘olelo was found that mentions Punalu‘u. It tells the tale of a man that was killed while 
surfing. He and a woman walked through various areas, including Punalu‘u. When the two reached 
Kaluanui, Hi‘iakaikapoliopele, younger sister of the goddess Pele, saw them and it brought her to 
tears. 
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Moa‘e is the name of the wind that blows through Punalu‘u (Nakuina 1992). It is a trade wind that 
also shares its name with winds of Kohala-iki, Hawai‘i; Kahikinui, Maui; Pālā‘au, Moloka‘i; and 
Lehua Island, west of Ni‘ihau. 

A rain name for Punalu‘u is revealed in the following ‘ōlelo no‘eau (Pukui 1983:169): 

Ka ua kīkē hala o Punalu‘u 
The hala-pelting rain of Punalu‘u 

Refers to the rain at Punalu‘u, O‘ahu.  

Land Use 

Descriptions of known archaeological sites help to inform on how the project area and the 
surrounding lands were used in the past. At least seven heiau and a fishpond were located in 
Punalu‘u in ancient times. The fishpond and several of the heiau have been either completely or 
partially destroyed. 

Pu‘uakeau Heiau was located in Kapana (Sterling and Summers 1978). No other information could 
be found for this heiau. 

Pupuka Heiau was located between Punalu‘u and Kaluanui. This small heiau was reported as 
mostly destroyed (Thrum 1909 in Sterling and Summers 1978:165). 

Maka Heiau is a two or three platform structure with terraces between platforms and surrounded 
by walls. The heiau was located in a cane field, and cane growing inside likely obliterated any 
interior components (McAllister 1933).  

Hanawao Heiau is located on top of a pu‘u above cane fields on the south side of the valley. It has 
been almost completely destroyed for use as a cemetery (McAllister 1933). 

A possible heiau is noted on the mauka side of the Hanawao Heiau pu‘u, the name of which has 
been lost (McAllister 1933). The site is made up of at least three platforms, with terraces on the 
lower level. Sugarcane was cultivated inside the structure historically, and the upper platforms 
were affected. 

Kaluaolohe Fishpond was a pond for ali‘i use that is now destroyed. Mounds were built up in the 
water for taro cultivation. The pond was located between Hanawao Heiau and a road (McAllister 
1933). 

Kaumakaulaula Heiau, a heiau luakini reported as destroyed, once stood near Maipuna Stream on 
the makai side of the Government Road. The ahu and temple area were on the south side of the 
site, while the priest’s house was on the north. It is said that at night, the eyes of all the pigs around 
the temple turn red, and on certain nights drum beating and chanting can be heard (Thrum 
1915:91–95). The heiau was reported as destroyed (McAllister 1933:163). 

An unnamed heiau is located at the base of the ridge that separates Punalu‘u from Kahana 
(McAllister 1933). It was partially destroyed by sugarcane cultivation but an abundance of coral 
was said to have remained when it was recorded in 1933.  
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Punalu‘u was richly cultivated traditionally, with kalo terraces extending far back into the valley, 
‘ulu on the hillsides, kō and mai‘a along the stream, and niu near the coast (Handy and Handy 
1940). Kalo was the dominant cultivated crop in the valley: 

 All the way to the sea the grasslands and the cane fields, when cut over or 
newly planted, show clearly the outlines of old [taro] terraces. This, then, was 
formerly a continuous area of terraces, watered by Punalu‘u Stream, widening 
from a quarter of a mile above to half a mile at the base of the valley and 
spreading out like a fan on the coastal plain over an area of four tenths of a mile 
long and eight tenths of a mile wide. (Handy and Handy 1940:92) 

Land Ownership and Māhele Land Tenure 

The change in the traditional land tenure system in Hawaiʻi began with the appointment of the 
Board of Commissioners to Quiet Land Titles by Kamehameha III in 1845. The Great Māhele took 
place during the first few months of 1848 when Kamehameha III and more than 240 of his chiefs 
worked out their interests in the lands of the Kingdom. This division of land was recorded in the 
Māhele Book. The King retained roughly a million acres as his own as Crown Lands, while 
approximately a million and a half acres were designated as Government Lands. The Konohiki 
Awards amounted to about a million and a half acres, however title was not awarded until the 
konohiki presented the claim before the Land Commission. 

In the fall of 1850 legislation was passed allowing citizens to present claims before the Land 
Commission for lands that they were cultivating within the Crown, Government, or Konohiki 
lands. By 1855 the Land Commission had made visits to all of the islands and had received 
testimony for about 12,000 land claims. This testimony is recorded in 50 volumes that have since 
been rendered on microfilm. Ultimately between 9,000 and 11,000 land claims were awarded to 
kamaʻāina totaling only about 30,000 acres and recorded in ten large volumes. 

During the Māhele, the land of Punalu‘u went to William Pitt Leleiōhoku, husband of Ruth 
Ke‘elikōlani. Princess Ruth received the land after the death of her husband and son. Upon her 
death in 1883, Punalu‘u was passed to her cousin Bernice Pauahi Bishop. The project parcel is on a 
portion of LCA 9971, which is the large part of Punalu‘u that was awarded to William Pitt 
Leleihōku. There were 61 other LCAs in Punalu‘u, but they are much smaller awards and are not 
within the project parcels. Provided below are copies of the original documents and their 
translations for LCA 9971. Not much information is afforded for the Punalu‘u lands. 

W.P. Leleiōhoku 

LCA 9971 (Book 10, Page 613) 
R.P. 7804 (Book 29, Page 143) 

Native Register (p.502 v.5) 
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Native Register (p.502 v.5) 

9971 Wm. P. Leleiōhoku 

Honolulu, Feb 14 1848 

Na Luna Hoona Kuleana. Aloha oukou. Ke hoike aku nei au ma keia pepa a me 
ka pepa i pili hope mai, i koʻu mau Kuleana Aina a pau, mai Hawaii a Kauai, he 
mau Kuleana Aina maoli, a me na Kuleana pa Kauhale. Eia na Kuleana Aina 
maoli. 

Native Register (p.502 v.5) [translated] 
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Land Commission Award (p.613 bk.10) 

 

Historic Land Use 

Historically the agricultural focus in Punalu‘u shifted to rice and sugarcane, with infrastructure 
associated with these activities including a ditch system, railroad, and rice mill. Taro, pineapple, 
and vegetables were cultivated in Punalu‘u as well. Rice was brought to the valley as early as 
1862, and the Punalu‘u rice mill sat alongside Punalu‘u Stream, powered by a large water wheel. 
Sugarcane fields eventually took over the rice paddies, and these were fed by the ditch, tunnel, and 
flume system, built in 1907 (Maly and Maly 2005:281). The railway ran from the Kahuku 
Plantation Company mill to Kahana as early as 1908 (Maly and Maly 2005:280). A 1919 U.S. War 
Department map shows the railroad running inland of the project parcels (Figure 4). The railway 
closed in 1952, and the U.S. military used Punalu‘u Valley for training during World War II. The 
1950s also saw a boom in house construction along the coast, with many structures visible along 
the coastline and Kamehameha Highway (Figure 5). The Ko‘olau Plantation Company closed in 
1971 (Dorrance 2000). 

Previous Archaeology 

Many archaeological studies have been carried out in Punalu‘u. These are listed in Table 1 and 
illustrated in Figure 6. The following is a summary of previous archaeological work in the vicinity 
of the project area. State Inventory of Historic Places (SIHP) numbers are prefixed by 50-80-06. 

McAllister recorded five archaeological sites in the general vicinity of the project area during his 
island-wide survey in the 1930s (McAllister 1933). These include Site 292, a possible heiau, Site 
293, Hanawao Heiau, Site 294, Kaluaolohe Fishpond, Site 295, Kaumakaulaula Heiau, and Site 
296, an unnamed heiau. Site 292 was located on the mountain side of Hanawao. At least three 
platforms were observed, but the structure was affected by sugarcane cultivation at the time of 
McAllister’s visit. Site 293, Hanawao Heiau, located on a pu‘u on the south side of the valley, had 
already been used for many years as a cemetery when McAllister recorded it in the 1930s. He 
noted that most of the original features had been destroyed. Site 294 is a fishpond that McAllister 
recorded as destroyed. It was once located a quarter mile mauka of the government road. Site 295 
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Figure 4. Portion of a Territory Survey map showing the Ko‘olau Railroad route (Chaney 1918).
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Figure 5. Portion of a topographic map showing several structures in the vicinity of the project area (USGS 1954). 
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Table 1. Previous Archaeology and Related Studies in Punalu‘u 

Author and Year Location Work Completed Findings 

McAllister 1933 O‘ahu Island Island-wide Survey Recorded four heiau and a fishpond 
in the general vicinity of the project. 

Denison 1975 200 ac. along Punalu‘u 
Stream 

Reconnaissance Documented 16 new sites. 

Medical Examiner 
1988 

Green Valley Rd. at 53-
185 Kamehameha Hwy. 

Inadvertent Burial 
Documentation 

Recorded disturbed & fragmented 
remains and left them in place. 

Kennedy 1992 Punalu'u Valley Reconnaissance Identified four mounds, an ‘auwai, 
and terraces. 

Jourdane 1995, 
Colin & Hammatt 
2000 

Paniolo Café Inadvertent Burial 
Documentation 

Documented a cultural layer and two 
human burials. 

Perzinski & 
Hammatt 2004 

Kamehameha Hwy. Archaeological 
Monitoring 

Identified 18 sites, including human 
burials and cultural layers. 

O’Hare et al. 2005 Hanawao Heiau Archaeological Inventory 
Survey 

Recorded four features, including a 
pavement, walls, and a historic 
cemetery. 

Maly and Maly 
2005 

Punalu'u Ahupua'a Ethno-historical Study Compiled historical documents and 
interviewed community members. 

Tulchin & Hammatt 
2006 

Hanawao Heiau Archaeological Inventory 
Survey 

Documented a set of rock 
alignments. 

Tulchin et al. 2007 North of Punalu‘u 
Stream Mouth 

Field Check Identified a historic drainage pipe 

O’Hare et al. 2007 Punalu‘u Beach Lots 1, 
15, 20, 21, 27, 28 

Archaeological Inventory 
Survey 

Recorded one burial at Lot 15, it 
was reinterred. 

O’Hare et al. 2008a Punalu‘u Beach Lots 12 
& 19 

Addendum 
Archaeological Inventory 
Survey 

Documented a human burial and 
fragmented human remains. 

O’Hare et al. 2008b Punalu‘u Beach Lots 4, 
6, 25, & 36 

Addendum 
Archaeological Inventory 
Survey 

No findings. 

Altizer et al. 2009 Punalu‘u Beach Lots 1, 
4, 6, 12, 17, 19, 20, 21, 
25, 27, 28, 36 

Monitoring Identified seven burials on four lots: 
Lots 12, 21, 27, and 28. 

Tulchin & Hammatt 
2009 

Hanawao Heiau Burial Site Component 
of an Archaeological 
Data Recovery Plan 

Outlined treatment for 64 sets of 
human remains recovered by 
Perzinski and Hammatt (2004). 

Paolello et al. 2012 Punalu‘u Beach Lot 8 Archaeological Inventory 
Survey 

No findings. 

Hunkin et al. 2012 Punalu‘u Beach Archaeological 
Monitoring 

No findings. 

Mierzejewski et al. 
2014 

Punalu‘u Beach Park Archaeological 
Monitoring 

No findings. 

LaChance et al. 
2014a 

Punalu‘u Beach Lot 31 Archaeological Inventory 
Survey 

Identified a cultural layer. 
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Table 1. (Cont.) 

 

is Kaumakaulaula Heiau. It was once located on the makai side of the highway but was reported as 
destroyed. Site 296 is a heiau that sits at the foot of the ridge between Punalu‘u and Kahana, near 
the railroad track. It was covered in sugarcane during McAllister’s visit and he was only able to 
observe piles or rows of stones. 

The first modern archaeological study in the valley was a large-scale reconnaissance survey that 
covered 200 acres flanking Punalu‘u Stream (Denison 1975). A total of 29 new sites were 
recorded, which later were condensed into 16 site numbers. They include heiau, agricultural 
features, and mound and wall complexes. 

Human remains were unearthed at TMK: 5-3-004/005 on Green Valley Road (Medical Examiner 
1988). Designated as SIHP 3764, the burial was that of a middle aged to elderly individual, likely 
of Hawaiian ancestry. The remains were left in place. 

An archaeological reconnaissance was conducted for a new well site on the south side of the valley 
(Kennedy 1992). Archaeological sites recorded during the project include four mounds, an ‘auwai, 
and several terraces. A search was made for the unnamed heiau recorded by McAllister (1933), but 
it was not relocated. 

Human remains were unearthed at the former Paniolo Café, across the street from Punalu‘u Beach 
Lots 13 and 14 (Jourdane 1995; Colin and Hammatt 2000). The remains were previously disturbed 
and disrupted by the construction at Paniolo Café. The remains were part of two burials that were 
designated as SIHP 5132. A weak cultural layer was also identified. 

Archaeological monitoring was conducted along a 4 km-long stretch of Kamehameha Highway 
from Kahana Valley Road to Choy Lane (Perzinski and Hammatt 2004). In all, 18 new sites were 
recorded. These included 15 sites comprised of 64 human burials (SIHP 6574–6588), as well as 
three cultural layers (SIHP 6695–6697). Closest to the project area are burials 6582 through 6588 
and the three cultural layers (Figure 7). Radiocarbon dating of charcoal from two of the burial pits 
returned ages of AD 1320–1460 and 1445–1955 respectively. Charcoal from a midden  
 

Author and Year Location Work Completed Findings 

LaChance et al. 
2014b 

Punalu'u Beach Lot 29 Archaeological Inventory 
Survey 

Identified a cultural layer and a 
human burial. 

LaChance et al. 
2014c 

Punalu'u Beach Lot 23 Archaeological Inventory 
Survey 

No findings. 

Filimoehala et al. 
2014 

Mauka of Kamehameha 
Hwy. and into Punalu'u 
Valley 

Archaeological Inventory 
Survey 

Recorded six sites: an irrigation 
network, concrete foundations, an 
imu, a buried terrace, and buried 
pondfield deposits. 

Hammatt et al. 2015 Punalu'u Beach Lots 1, 4, 
6, 12, 17, 19, 20, 21, 25, 
27, 28, and 36 

Archaeological 
Monitoring 

Identified seven sets of human 
remains. 

McElroy and 
Eminger 2016 

Punalu‘u Beach Lots 32, 
33, 35, 41, 46, 51 

Archaeological Inventory 
Survey 

No findings. 
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Figure 6. Previous archaeological investigations in Punalu‘u. 
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Figure 7. Archaeological sites identified during work along Kamehameha Highway (adopted from 
Perzinski and Hammatt 2004:18). 

concentration within one of the cultural layers returned a date of AD 1530–1955. Artifacts found 
with the burials include stone tools, lei niho palaoa, a glass bottle, and beads of various materials. 
A burial site component of an archaeological data recovery plan delineated the treatment for the 64 
sets of human remains to be reinterred at Hanawao Heiau (Tulchin and Hammatt 2009). 

In 2005 an ethno-historical study was completed for Kamehameha Schools that covered the entire 
ahupua‘a of Punalu‘u (Maly and Maly 2005). Historical documents were compiled, including 
Māhele testimony and land conveyance files. Kūpuna and kama‘āina of Punalu‘u were interviewed 
as well. 

In 2005 and 2006 archaeological inventory surveys were conducted for a proposed burial 
reinterment site on the hill where Hanawao Heiau is located, on the southeast side of Punalu‘u 
Valley (O’Hare et al. 2005; Tulchin and Hammatt 2006). The earlier survey recorded four features 
on the pu‘u: the heiau pavement, walls associated with the heiau, a historic cemetery at the top of 
the pu‘u, and a wall at the base of the hill. The later survey identified a parallel stone alignment. 

Project 
Area 
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The reinterment site was proposed for the slopes of the pu‘u where no surface architecture was 
found.  

A field inspection was carried out for four agricultural parcels on the north side of Punalu‘u Stream 
(Tulchin et al. 2007). The current irrigation network that ran through the farms was thought to be 
an ‘auwai system that was utilized since traditional times. An historic drain pipe was the only 
archaeological feature recorded. 

A 119.8-acre survey mauka of Kamehameha Highway in Punalu‘u Valley identified six 
archaeological sites (Filimoehala et al. 2014). They include a historic irrigation network (SIHP 
7236), a complex of historic concrete foundations and a stone-lined pond (SIHP 7718), a 
subsurface imu (SIHP 7727), a subsurface lo‘i terrace (SIHP 7728), and two subsurface lo‘i 
deposits (SIHP 7733 and 7734). Charcoal from the imu produced a date of 300±30 BP, which 
calibrates to AD 1646–1690, 1728–1810, or post-1926 (Filimoehala et al. 2014:103). 

Most relevant to the current study, a series of projects at the Punalu‘u Beach Lots unearthed 
several sets of human remains and cultural layers (O’Hare et al. 2007; O’Hare et al. 2008a; Altizer 
et al. 2009; LaChance 2014a; LaChance 2014b; Hammatt et al. 2015). On Lot 15 one burial, SIHP 
6938 was reinterred (O’Hare et al. 2007). On Lot 19, scattered human remains were found in a 
previously disturbed area. Undisturbed remains were found below and designated as SIHP 6939 
(O’Hare et al. 2008a). Scattered human remains were also found on Lot 12. These were designated 
as SIHP 6947 and reinterred on the property (O’Hare et al. 2008a). Archaeological monitoring at 
previously surveyed parcels unearthed seven additional burials (Altizer et al. 2009). These 
included SIHP 6962 on Lot 28; SIHP 6963 on Lot 27, SIHP 6964 on Lot 12, and SIHP 6965 on 
Lot 21. At Lot 31, a cultural layer was encountered and recorded as SIHP 7476 (LaChance et al. 
2014a). Nearby at Lot 29, the same cultural layer and a human burial were found (La Chance et al. 
2014b). The burial was designated as SIHP 7480. The most recent study identified seven human 
burials, grouped into five sites: SIHP 6962–6965 (Hammatt et al. 2015). These were found on Lots 
12, 21, 27, and 28. Other projects at the Beach Lots and at Punalu‘u Beach Park had no findings 
(O’Hare et al. 2008b; Paolello et al. 2011; Hunkin et al. 2012; LaChance et al. 2014c; 
Mierzejewski et al. 2014), including a survey of the parcels adjacent to the project area (McElroy 
and Eminger 2017). 

Summary of Background Information 

Mo‘olelo, Māhele documents, historic maps, and previous archaeological reports provide a wealth 
of information on the traditional and historic use of Punalu‘u. The valley has been a fertile base for 
agriculture for hundreds of years. Irrigated taro was grown traditionally, while sugarcane and rice 
were important historical crops. Fishing was carried out in the sea, the streams, and in fishponds. 
Several heiau are known for the valley, and human burials occur in sandy areas along the coast and 
elsewhere. Punalu‘u was also a main habitation area, with the population sustained from the 
abundant agricultural and ocean resources. 

Anticipated Findings and Research Questions 

Although no previous archaeological fieldwork has been done specifically within the project area, 
studies conducted nearby can help inform on the kinds of subsurface archaeological resources that 
may be found. Previous archaeological research on nearby Punalu‘u beach lots and along 
Kamehameha Highway has identified human burials and subsurface cultural layers. Although none 
were found on adjacent properties, it is possible that these might be located within the project area. 
Human burials may or may not be marked with surface architecture and may or may not be defined 
by a burial pit. They may be whole burials or fragmentary in nature. Cultural layers are 



 

19 

 

characterized by darkened sediment, often with charcoal fragments, midden, and/or artifacts within 
the layer. Cultural layers might also contain features such as fire pits. 

Research questions will broadly address the identification of the above archaeological resources 
and may become more narrowly focused based on the kinds of resources that are found. Initial 
research questions are as follows: 

1. Are there subsurface cultural deposits or evidence of human burials within the survey 
area? Where are they located and what time period do they belong to?  

2. Are there any vestiges of historic-era use of the project area, particularly surface remains 
or subsurface deposits associated with sugarcane and rice cultivation? 

Once these basic questions are answered, additional research questions may be developed in 
consultation with SHPD, tailored to the specific kinds of archaeological resources that occur in the 
project area.  
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METHODS 

Pedestrian survey and subsurface testing were conducted on March 7, 2017 by Windy McElroy, 
PhD and Jeffrey Lapinad. McElroy served as Principal Investigator, overseeing all aspects of the 
project. 

For the pedestrian survey, the ground surface was visually inspected for surface archaeological 
remains, with transects walked for the entire area. Archaeologists were spaced approximately 5 m 
apart. Of the .026 ha (.065 ac.) survey area, 100% was covered on foot. Vegetation was very light, 
consisting of landscaped grass with a few small coconut trees, and did not affect visibility.  

A test trench (TR) was excavated in one location within the project area. The excavation strategy 
was approved by SHPD beforehand via email. A mini excavator was used for excavation of the 
trench (Figure 8). Vertical provenience was measured from the surface. A profile was drawn and 
photographed, and sediments were described using Munsell soil color charts and a sediment 
texture flowchart (Thien 1979). The trench location was recorded with a 3 m-accurate Garmin 
GPSmap 62st, and the trench was backfilled after excavation. 

The scale in all field photographs is marked in 10 cm increments. The north arrow on all maps 
points to magnetic north. Throughout this report rock sizes follow the conventions outlined in 
Field Book for Describing and Sampling Soils: Gravel <7 cm; Cobble 7–25 cm; Stone 25–60 cm; 
Boulder >60 cm (Schoeneberger et al. 2002:2–35). No materials were collected and no laboratory 
analyses were conducted. 

 

 

Figure 8. Excavation of trench with mini excavator. Orientation is to the south. 
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RESULTS 

Pedestrian survey and subsurface testing were conducted in the .026 ha (.065 ac.) project area. No 
archaeological resources were found. Excavation of one test trench did not yield any evidence of 
subsurface archaeological deposits or features. 

Pedestrian Survey 

The surface survey included 100% of the .026 ha (.065 ac.) project area. No surface archaeological 
remains were observed within any part of the project area; any archaeological features that may 
have once been present are no longer there because of the extensive modern use of the land. The 
entire project area consists of a landscaped yard. 

 Subsurface Testing 

A subsurface testing plan was approved by SHPD before trenching began. The one trench (TR 8) 
was excavated within the project area to determine the presence or absence of subsurface 
archaeological deposits or material (Figures 9–10 and Table 2). No archaeological resources were 
found, and stratigraphy consisted of fill and beach sand.  

TR 8 was located in the center of the makai portion of Parcel 34 (see Figure 9). The trench 
measured 5.5 m long and 36 cm wide and was excavated to 140 cm below surface (cmbs). The 
trench could not be excavated to the depth of sea water because cave-ins prevented deeper 
excavation. Stratigraphy consisted of fill at the surface with beach sand below (Figures 11 and 12, 
see Table 2). No archaeological deposits or materials were identified. 

Summary of Findings 

Pedestrian survey of .026 ha (.065 ac.) in Punalu‘u yielded no findings. The entire project area has 
been disturbed by modern landscaping for the current lawn. Subsurface testing, consisting of one 
trench, did not identify any subsurface cultural deposits or features. Stratigraphy consisted of fill 
above beach sand. 
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Figure 9. Location of AIS trenches (TR 1–7) and the AIS Addendum Trench (TR 8) on aerial imagery. 
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Figure 10. Wider view of trench location (in blue) on a 1992 USGS map. The project area is outlined in red. 
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Table 2. Sediment Descriptions 

Location Layer Depth 
(cmbs) 

Color Description Interpretation 

TR 8, 
Parcel 34 

I 0–23 10YR 6/4 Fine sand; 20% roots; sparse modern debris; 
smooth, abrupt boundary. 

Fill/Topsoil 

 II 23–60 10YR 4/2 Medium sand; 20% roots, 10% basalt gravel; 
modern debris; smooth, very abrupt boundary. 

Fill 

 III 60–140+ 10YR 7/4 Coarse sand; 2% roots, 2% coral cobbles and 
gravel; base of excavation. 

Beach Sand 

 

 Figure 11. TR 8 northwest face profile drawing. 

 

Figure 12. TR 8 northwest face photo, northeast end of trench. 
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SUMMARY AND RECOMMENDATIONS 

An archaeological inventory survey was conducted for portion of a beach lot in Punalu‘u at TMK: 
(1) 5-3-002:034 in the Ko‘olauloa District of Oʻahu. A revetment is proposed for seven properties, 
TMK: (1) 5-3-002:032, 033, 034, 035, 041, 046, and 051. The original AIS (McElroy and Eminger 
2017) included all parcels except Parcel 034.  The current archaeological work included pedestrian 
survey that covered 100% of the .026 ha (.065 ac.) project area on Parcel 34, as well as test 
excavations consisting of one trench. Due to negative findings, the AIS results are presented as an 
archaeological assessment per HAR §13–275-5(b)(5)(A). 

No surface archaeological remains were found during pedestrian survey of the parcel. The entire 
area has been disturbed by modern activity, particularly landscaping of the lawn. Likewise, 
subsurface testing did not yield any evidence of subsurface archaeological features or deposits. 
Stratigraphy consisted of fill above beach sand. 

Even though this survey produced no findings, archaeological monitoring is recommended because 
subsurface cultural layers and human remains have been found previously in the vicinity (Perzinski 
and Hammatt 2004). An archaeological monitoring plan meeting the requirements of HAR §13-
279 shall be submitted to SHPD for review and acceptance before construction commences. It is 
possible that human remains may be discovered during construction activities, even though no 
such evidence was found during the survey. Should human burial remains be discovered during 
construction activities, work in the vicinity of the remains should cease immediately and the SHPD 
should be contacted. 
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GLOSSARY 

ahu A shrine or altar. 

ahupua‘a Traditional Hawaiian land division usually extending from the uplands to the 
sea. 

ali‘i Chief, chiefess, monarch. 

‘auwai Ditch, often for irrigated agriculture. 

‘awa The shrub Piper methysticum, or kava, the root of which was used as a 
ceremonial drink throughout the Pacific. 

boulder Rock 60 cm and greater. 

cobble Rock fragment ranging from 7 cm to 25 cm. 

false kamani The tropical almond tree, or Terminalia catappa, a post-Contact introduction to 
Hawai‘i. 

gravel Rock fragment less than 7 cm. 

heiau Place of worship and ritual in traditional Hawai‘i. 

huli The top of the kalo used for planting; shoot. 

humuhumunukunukuāpua’a A triggerfish of the genus Rhinecanthus, either R. aculeatus or 
R. rectangulus. 

imu Underground pit or oven used for cooking. 

Kahiki A far away land, sometimes refers to Tahiti. 

kalo The Polynesian-introduced Colocasia esculenta, or taro, the staple of the 
traditional Hawaiian diet. 

kama‘āina Native-born. 

Kanaloa A major god, typically associated with Kāne. 

Kāne The leading of the traditional Hawaiian deities. 

kapu Taboo, prohibited, forbidden. 

kino lau The different forms that a supernatural being may take. 

kō The Polynesian introduced Saccharum officinarum, or sugarcane, a large grass 
traditionally used as a sweetener and for black dye. 

konohiki The overseer of an ahupua‘a ranked below a chief; land or fishing rights under 
control of the konohiki; such rights are sometimes called konohiki rights. 

kupuna Grandparent, ancestor; kūpuna is the plural form. 

lei niho palaoa Ivory pendant, originally probably whale’s tooth, also of stone, shell or wood, 
later also of walrus tusk. 

lo‘i, lo‘i kalo An irrigated terrace or set of terraces for the cultivation of taro. 

luakini Large heiau of human sacrifice. 

Māhele The 1848 division of land. 
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mai‘a  The banana, or Musa sp., whose fruit was eaten and leaves used traditionally as 
a wrapping for cooking food in earth ovens. 

makai Toward the sea. 

mauka Inland, upland, toward the mountain. 

midden A heap or stratum of refuse normally found on the site of an ancient settlement. 
In Hawai‘i, the term generally refers to food remains, whether or not they 
appear as a heap or stratum. 

mo‘olelo A story, myth, history, tradition, legend, or record. 

niu The Polynesian-introduced tree Cocos nucifera, or coconut. 

‘ōlelo no‘eau Proverb, wise saying, traditional saying. 

pu‘u Hill, mound, peak. 

stone Rock fragment ranging from 25 cm to 60 cm. 

‘ulu The Polynesian-introduced tree Artocarpus altilis, or breadfruit. 
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MANAGEMENT SUMMARY 

A Cultural Impact Assessment was conducted for six beach lots in Punalu‘u Ahupua‘a, Ko‘olauloa 
District, O‘ahu: TMK: (1) 5-3-002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and 
:051 (por.). This was done in anticipation of a proposed revetment to deter erosion of the 
properties. The current study took the form of background research and an ethnographic survey 
consisting of two interviews, both of which are included in this report. 

The background research synthesizes traditional and historic accounts and land use history for 
Punalu‘u. Community consultations were performed to obtain information about the cultural 
significance of the subject properties and Punalu‘u as a whole, as well as to address concerns of 
community members regarding the effects of the proposed construction on places of cultural or 
traditional importance.  

As a result of this work, the cultural significance of Punalu‘u has been made clear. The background 
study revealed that the valley has been a fertile base for agriculture for hundreds of years. Irrigated 
taro was grown traditionally, while sugarcane and rice were important historical crops. Fishing was 
carried out in the sea, the streams, and in fishponds. Several heiau are known for the valley, and 
human burials occur in sandy areas along the coast and elsewhere. 

Interviews with individuals knowledgeable about Punalu‘u produced information on its rich 
cultural history. The interviewees did not identify any cultural resources within the revetment 
project area, although it was noted that human remains have been found nearby. They asserted that 
the beach fronting the project area is still used for fishing and for gathering of ocean resources, 
which are important practices for today’s community. The interviewees were concerned that the 
proposed project might release contaminants into the environment or might heighten shoreline 
erosion in other areas of the beach. These concerns should be considered during all phases of the 
proposed project. 
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INTRODUCTION 

At the request of Group 70 International, Keala Pono Archaeological Consulting conducted a Cultural 
Impact Assessment (CIA) for a proposed shoreline protection revetment in Punalu‘u Ahupuaʻa, 
Ko‘olauloa District, on the island of Oʻahu. The revetment will cross six TMK parcels: TMK: (1) 5-3-
002:032 (por.), :033 (por.), :035 (por.), :041 (por.), :046 (por.), and :051 (por.). The CIA was designed to 
identify any cultural resources or practices that may occur in the area and to gain an understanding of the 
community’s perspectives on the proposed revetment. 

The report begins with a description of the project area and an historical overview of land use and 
archaeology in the area. The next section presents methods and results of the ethnographic survey. Project 
results are summarized, and recommendations are made in the final section. Hawaiian words, flora and 
fauna, and technical terms are defined in a glossary. Also included are appendices with documents 
relevant to the ethnographic survey, including full transcripts of the interviews. 

The Project Location and Description 

The project area is located on the coast of Punalu‘u, Ko‘olauloa District, on the island of O‘ahu (Figure 
1). The survey area includes two separate zones that cross TMK: (1) 5-3-002:032 (por.), :033 (por.), :035 
(por.), :041 (por.), :046 (por.), and :051 (por.) (Figure 2). Parcel 32 is a 4.130 ft.2 lot owned by Florence 
C. Richardson. Parcel 33 is a 7,230 ft.2 lot owned by Wa‘ahila Ridge Properties, LLC. Parcel 35 is a 
13,180 ft.2 lot owned by Cozy at Punaluu, LLC. Parcel 41 is a 17,650 ft.2 lot also owned by Cozy at 
Punaluu, LLC. Parcel 46 is a 25,550 ft.2 lot also owned by Cozy at Punaluu, LLC. Parcel 51 is a 14,015 
ft.2 lot owned by VK Holdings, LLC. The parcels are bounded by the beach on the north, Kamehameha 
Highway on the south, and private lots on the east and west. Exceptions are TMK: (1) 5-3-002:041, which 
is bordered by Punalu‘u Beach Park on the west, and TMK: (1) 5-3-002:046, which is bordered by a 
public right of way on the east. The two zones of study constitute a total project area of .136 ha (.335 ac.).  

The project consists of constructing shoreline protection revetments on the makai side of the properties. 
The revetment structure will extend inland roughly 4.5 m (15 ft.) from the shoreline (the mid-crest of the 
shoreline scarp). The revetment will have an approximately 4 m (12 ft.) width along its entire length. The 
foundation section will be on the makai edge, with boulders placed at a depth of roughly -1.2 m (144 ft.) 
from grade, and the rock slope rises inland on a 1.5:1.0 slope to a crest of +1.5 m (+5 ft.) maximum. Only 
the foundation section will be excavated; the rest of the revetment will lie on the slope. 

The six parcels are beachfront lots at an elevation of less than 6 m (20 ft.) above sea level. During high 
surf, sea water is pushed well into the yards of all the properties. Rainfall averages 60–80 in. per year near 
the coast, with higher rainfall toward the back of the valley (Juvik and Juvik 1998:56). Punalu‘u Stream is 
the main drainage and only perennial stream in Punalu‘u Valley. Several intermittent streams run along 
ridges and gulches. Vegetation consists mostly of landscaped plants and grasses. Soils are of the Kaena-
Waialua association, described by Foote et al. (1972) as follows: 

Kaena-Wailua association: Deep, mainly nearly level and gently sloping, poorly 
drained to excessively drained soils that have a fine-textured to coarse-textured subsoil 
or underlying material; on coastal plains and talus slopes and in drainageways. 

Specifically, soils consist entirely of Jaucas Sand, 0–15% slopes (JaC) (Figure 3). 
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Figure 1. Location of current project area on a 1992 USGS topographic map.  
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Figure 2. Location of current project area (in red) on TMK plat (1) 5-3-02.  
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Figure 3. Soil types in Punalu‘u (data from Foote et al. 1972). 
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BACKGROUND 

This section provides an overview of the cultural and historical characteristics of the project area, 
including mo‘olelo, place names, wind and rain names, an ‘ōlelo no‘eau, a discussion of land use 
through time, historic maps, Māhele land documents, and summaries of previous archaeological 
studies. For a more detailed background for Punalu‘u the reader is referred to a comprehensive 
ethno-historical study conducted for Kamehameha Schools by Maly and Maly (2005). 

Mo‘olelo and Traditional Land Use 

The name Punalu‘u translates to “Spring dived for,” or “Coral dived for” (Pukui et al. 1974:194). 
The first alternative is explained as “A spring in the sea of cool fresh water, cool as the water from 
the clouds when drunk,” while the second is thought to refer to coral that was burned and used as 
hair bleach (Sterling and Summers 1978:165). 

Punalu‘u is mentioned in several mo‘olelo. The most prominent recounts the adventures of the 
demigod Kamapua‘a. Other mo‘olelo involve the gods Kāne and Kanaloa, as well as 
Hi‘iakaikapoliopele, sister of the goddess Pele. 

The Mo‘olelo of Kamapua‘a 

Punalu‘u is mentioned as a location of the exploits of the legendary Kamapua‘a, a kino lau, or 
supernatural being with the ability to take multiple body forms (Akana 2004). Kamapua‘a was 
distinguished for his hog body form and was a god of agriculture, rain, and fertility. Kamapua‘a’s 
father was Kahikiula, younger brother of ‘Olopana, chief of O‘ahu. His mother was Hina, daughter 
of Kamauluaniho and Kananu‘unuikumamao, who lived on Maui but were originally from Kahiki. 
Kamapua‘a’s parents scorned him at birth, whereupon he was cared for by his grandmother, 
Kamauluaniho, and his older brother, Kekeleiaiku. Kamapua‘a grew up as a pig, but this was only 
known to Kamauluaniho. 

After many years in his pig body, Kamapua‘a resolved to show himself to his mother. While Hina 
was bathing, Kamapua‘a scampered upstream to Oliwai and dammed the water, forcing her to 
travel farther upstream to bathe. There Kamapua‘a revealed himself to his mother and recited a 
chant, telling her that he was her child. Hina did not understand the meaning of the chant, but took 
the pig-child home, where he was raised by his older brother, Kekeleiaiku.  

One day Kekeleiaiku had Kamapua‘a carry a load of taro huli to his grandmother’s garden. When 
they arrived at the garden, Kekeleiaiku went to get the other farmers, leaving Kamapua‘a alone 
with the huli. When he returned, the pig had planted all the huli and had grown into a hog. Then 
Kamapua‘a spoke, complaining that the people were hungry because ‘Olopana had placed a kapu 
on chickens, but no one believed that the voice came from the hog. When they returned home that 
evening, Kekeleiaiku fed a chicken to Kamapua‘a and later complained that he ate all the meat and 
left only the gravy. The next night, Kamapua‘a stole some of ‘Olopana’s chickens and brought 
them back for his family. Night after night, he continued stealing ‘Olopana’s chickens until none 
were left. Then he took the chickens of Kapaka, and when those were gone, he took the chickens 
of Punalu‘u and Kahana. 

One night when he returned from his chicken-stealing, one of ‘Olopana’s chickens, named 
Kaniakamoa, was crowing, and Kamapua‘a chased it all night down to the ocean, and up to the 
mountains. At dawn the people saw Kaniakamoa sitting on Kamapua‘a’s back, and they accused 
Kamapua‘a of eating ‘Olopana’s other chickens. ‘Olopana was in Kāne‘ohe at the time, and when 
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he heard the news, he sent warriors to capture Kamapua‘a. They tied him to a pole and began 
carrying him to ‘Olopana. When they had carried him as far as Kahana Stream, Kamauluaniho 
recited a chant that empowered her grandson, and Kamapua‘a ate all but one of the men. The one 
man who was spared was Makali‘i, and he returned to ‘Olopana and informed him of what had 
happened. Upon hearing this, ‘Olopana sent more men to bring the hog to him. They captured 
Kamapua‘a again, but as they were taking him through Kalaeoka‘ō‘io, Kamauluaniho chanted 
once again, and Kamapua‘a consumed all the men except Makali‘i. Makali‘i returned to ‘Olopana 
a second time, bearing the bad news, and ‘Olopana sent more warriors after Kamapua‘a. Again, 
Kamapua‘a was captured and taken as far as Punalu‘u, when his grandmother recited another 
chant. Kamapua‘a ate the men once again, only sparing Makali‘i to relay the news to ‘Olopana. 
The chief sent even more men to capture Kamapua‘a, and this time they were in Kapaka when 
Kamauluaniho recited her chant. 

The empowered Kamapua‘a consumed the entire army again, only sparing Makali‘i as a 
messenger. ‘Olopana decided that he must do more to apprehend the hog-thief, so he called to all 
of O‘ahu to wage war against Kamapua‘a. Kamapua‘a heard of ‘Olopana’s plans and took his 
people to Kaliuwa‘a, known today as Sacred Falls, where they climbed up his body to the safety of 
the clifftop. In doing so, Kamapua‘a’s back gouged out indentations on the cliff-side that can still 
be seen today. Once his people were safe, Kamapua‘a dammed the water of Kaliuwa‘a. ‘Olopana 
and his men arrived, and a battle ensued. Kamapua‘a was nearly killed, but he released the 
dammed water, killing ‘Olopana and all but one man; Makali‘i knew that Kamapua‘a could not be 
killed and escaped to Kaua‘i. 

Upon ‘Olopana’s death, the island of O‘ahu fell into the hands of Kamapua‘a and he gave large 
amounts of land to a priest named Lonoawohi. This did not sit well with Hina and Kahikiula, and 
they went to live on Moloka‘i. Kamapua‘a missed his parents, so he transformed into a 
humuhumunukunukuāpua‘a and traveled across the sea to Moloka‘i. There he transformed into a 
human and convinced his parents to return to O‘ahu. Satisfied that his parents were home, 
Kamapua‘a turned into his fish body for a final journey to Kahiki, the ancestral homeland. 

Other Mo‘olelo 

The pool Kukaiole is said to be associated with the god Kanaloa’s visit to the area (McAllister 
1933). When Kanaloa came to Punalu‘u, he placed one foot on Pu‘u o Māhie in Kahana and the 
other on Punalu‘u Point. Below, he saw men planting kalo in uneven rows. He called out to them 
but they could not see him. Once he tired of this teasing, he drank from Kukaiole Pool, where rats 
were known to chew the ‘awa growing by the pool. As a result of this, Kanaloa became dizzy and 
fell into the water. 

A mo‘olelo is known for Punalu‘u Stream (Raphaelson 1929 in Sterling and Summers 1978). It is 
said that the gods Kāne and Kanaloa disguised themselves and went to the house of some 
fishermen who lived near the stream. The fishermen invited them in and offered them food, but 
they had no fish. The disguised gods asked who the fishermen worshipped, and their reply was 
“Kāne and Kanaloa.” The fishermen went out to get fish for their visitors, and the gods, pleased 
with their answer, chanted “E inu, e inu i ka wai kukae ole,” and dead fish laid out to dry came to 
life in the stream for the fishermen to catch. The phrase is still repeated by fishermen (Raphaelson 
1929 in Sterling and Summers 1978:168). 

A final mo‘olelo was found that mentions Punalu‘u. It tells the tale of a man that was killed while 
surfing. He and a woman walked through various areas, including Punalu‘u. When the two reached 
Kaluanui, Hi‘iakaikapoliopele, younger sister of the goddess Pele, saw them and it brought her to 
tears. 



 

7 

 

Moa‘e is the name of the wind that blows through Punalu‘u (Nakuina 1992). It is a trade wind that 
also shares its name with winds of Kohala-iki, Hawai‘i; Kahikinui, Maui; Pālā‘au, Moloka‘i; and 
Lehua Island, west of Ni‘ihau. 

A rain name for Punalu‘u is revealed in the following ‘ōlelo no‘eau (Pukui 1983:169): 

Ka ua kīkē hala o Punalu‘u 
The hala-pelting rain of Punalu‘u 

Refers to the rain at Punalu‘u, O‘ahu.  

Land Use 

Descriptions of known archaeological sites help to inform on how the project area and the 
surrounding lands were used in the past. At least seven heiau and a fishpond were located in 
Punalu‘u in ancient times. The fishpond and several of the heiau have been either completely or 
partially destroyed. 

Pu‘uakeau Heiau was located in Kapana (Sterling and Summers 1978). No other information could 
be found for this heiau. 

Pupuka Heiau was located between Punalu‘u and Kaluanui. This small heiau was reported as 
mostly destroyed (Thrum 1909 in Sterling and Summers 1978:165). 

Maka Heiau is a two or three platform structure with terraces between platforms and surrounded 
by walls. The heiau was located in a cane field, and cane growing inside likely obliterated any 
interior components (McAllister 1933).  

Hanawao Heiau is located on top of a pu‘u above cane fields on the south side of the valley. It has 
been almost completely destroyed for use as a cemetery (McAllister 1933). 

A possible heiau is noted on the mauka side of the Hanawao Heiau pu‘u, the name of which has 
been lost (McAllister 1933). The site is made up of at least three platforms, with terraces on the 
lower level. Sugarcane was cultivated inside the structure historically, and the upper platforms 
were affected. 

Kaluaolohe Fishpond was a pond for ali‘i use that is now destroyed. Mounds were built up in the 
water for taro cultivation. The pond was located between Hanawao Heiau and a road (McAllister 
1933). 

Kaumakaulaula Heiau, a heiau luakini reported as destroyed, once stood near Maipuna Stream on 
the makai side of the Government Road. The ahu and temple area were on the south side of the 
site, while the priest’s house was on the north. It is said that at night, the eyes of all the pigs around 
the temple turn red, and on certain nights drum beating and chanting can be heard (Thrum 
1915:91–95). The heiau was reported as destroyed (McAllister 1933:163). 

An unnamed heiau is located at the base of the ridge that separates Punalu‘u from Kahana 
(McAllister 1933). It was partially destroyed by sugarcane cultivation but an abundance of coral 
was said to have remained when it was recorded in 1933.  
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Punalu‘u was richly cultivated traditionally, with kalo terraces extending far back into the valley, 
‘ulu on the hillsides, kō and mai‘a along the stream, and niu near the coast (Handy and Handy 
1940). Kalo was the dominant cultivated crop in the valley: 

 All the way to the sea the grasslands and the cane fields, when cut over or 
newly planted, show clearly the outlines of old [taro] terraces. This, then, was 
formerly a continuous area of terraces, watered by Punalu‘u Stream, widening 
from a quarter of a mile above to half a mile at the base of the valley and 
spreading out like a fan on the coastal plain over an area of four tenths of a mile 
long and eight tenths of a mile wide. (Handy and Handy 1940:92) 

Land Ownership and Māhele Land Tenure 

The change in the traditional land tenure system in Hawaiʻi began with the appointment of the 
Board of Commissioners to Quiet Land Titles by Kamehameha III in 1845. The Great Māhele took 
place during the first few months of 1848 when Kamehameha III and more than 240 of his chiefs 
worked out their interests in the lands of the Kingdom. This division of land was recorded in the 
Māhele Book. The King retained roughly a million acres as his own as Crown Lands, while 
approximately a million and a half acres were designated as Government Lands. The Konohiki 
Awards amounted to about a million and a half acres, however title was not awarded until the 
konohiki presented the claim before the Land Commission. 

In the fall of 1850 legislation was passed allowing citizens to present claims before the Land 
Commission for lands that they were cultivating within the Crown, Government, or Konohiki 
lands. By 1855 the Land Commission had made visits to all of the islands and had received 
testimony for about 12,000 land claims. This testimony is recorded in 50 volumes that have since 
been rendered on microfilm. Ultimately between 9,000 and 11,000 land claims were awarded to 
kamaʻāina totaling only about 30,000 acres and recorded in ten large volumes. 

During the Māhele, the land of Punalu‘u went to William Pitt Leleiōhoku, husband of Ruth 
Ke‘elikōlani. Princess Ruth received the land after the death of her husband and son. Upon her 
death in 1883, Punalu‘u was passed to her cousin Bernice Pauahi Bishop. The project parcels are 
on a portion of LCA 9971, which is the large part of Punalu‘u that was awarded to William Pitt 
Leleihōku. There were 61 other LCAs in Punalu‘u, but they are much smaller awards and are not 
within the project parcels. Provided below are copies of the original documents and their 
translations for LCA 9971. Not much information is afforded for the Punalu‘u lands. 

W. P. Leleiōhoku 

LCA 9971 (Book 10, Page 613) 
R.P. 7804 (Book 29, Page 143) 

Native Register (p.502 v.5) 
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Native Register (p.502 v.5) 

9971 Wm. P. Leleiōhoku 

Honolulu, Feb 14 1848 

Na Luna Hoona Kuleana. Aloha oukou. Ke hoike aku nei au ma keia pepa a me 
ka pepa i pili hope mai, i koʻu mau Kuleana Aina a pau, mai Hawaii a Kauai, he 
mau Kuleana Aina maoli, a me na Kuleana pa Kauhale. Eia na Kuleana Aina 
maoli. 

Native Register (p.502 v.5) [translated] 
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Land Commission Award (p.613 bk.10) 

 

Historic Land Use 

Historically the agricultural focus in Punalu‘u shifted to rice and sugarcane, with infrastructure 
associated with these activities including a ditch system, railroad, and rice mill. Taro, pineapple, 
and vegetables were cultivated in Punalu‘u as well. Rice was brought to the valley as early as 
1862, and the Punalu‘u rice mill sat alongside Punalu‘u Stream, powered by a large water wheel. 
Sugarcane fields eventually took over the rice paddies, and these were fed by the ditch, tunnel, and 
flume system, built in 1907 (Maly and Maly 2005:281). The railway ran from the Kahuku 
Plantation Company mill to Kahana as early as 1908 (Maly and Maly 2005:280). A 1919 U.S. War 
Department map shows the railroad running inland of the project parcels (Figure 4). The railway 
closed in 1952, and the U.S. military used Punalu‘u Valley for training during World War II. The 
1950s also saw a boom in house construction along the coast, with many structures visible along 
the coastline and Kamehameha Highway (Figure 5). The Ko‘olau Plantation Company closed in 
1971 (Dorrance 2000). 

Previous Archaeology 

Many archaeological studies have been carried out in Punalu‘u. These are listed in Table 1 and 
illustrated in Figure 6. The following is a summary of previous archaeological work in the vicinity 
of the project area. State Inventory of Historic Places (SIHP) numbers are prefixed by 50-80-06. 

McAllister recorded five archaeological sites in the general vicinity of the project area during his 
island-wide survey in the 1930s (McAllister 1933). These include Site 292, a possible heiau, Site 
293, Hanawao Heiau, Site 294, Kaluaolohe Fishpond, Site 295, Kaumakaulaula Heiau, and Site 
296, an unnamed heiau. Site 292 was located on the mountain side of Hanawao. At least three 
platforms were observed, but the structure was affected by sugarcane cultivation at the time of 
McAllister’s visit. Site 293, Hanawao Heiau, located on a pu‘u on the south side of the valley, had 
already been used for many years as a cemetery when McAllister recorded it in the 1930s. He 
noted that most of the original features had been destroyed. Site 294 is a fishpond that McAllister 
recorded as destroyed. It was once located a quarter mile mauka of the government road. Site 295 
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Figure 4. Portion of a Territory Survey map showing the Ko‘olau Railroad route (Chaney 1918).

Project Area 
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Figure 5. Portion of a topographic map showing several structures in the vicinity of the project 
area (USGS 1954). 

Project Area 
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Table 1. Previous Archaeology and Related Studies in Punalu‘u 

Author and Year Location Work Completed Findings 

McAllister 1933 O‘ahu Island Island-wide Survey Recorded four heiau and a fishpond 
in the general vicinity of the project. 

Denison 1975 200 ac. along Punalu‘u 
Stream 

Reconnaissance Documented 16 new sites. 

Medical Examiner 
1988 

Green Valley Rd. at 53-
185 Kamehameha Hwy. 

Inadvertent Burial 
Documentation 

Recorded disturbed & fragmented 
remains and left them in place. 

Kennedy 1992 Punalu'u Valley Reconnaissance Identified four mounds, an ‘auwai, 
and terraces. 

Jourdane 1995, 
Colin & Hammatt 
2000 

Paniolo Café Inadvertent Burial 
Documentation 

Documented a cultural layer and two 
human burials. 

Perzinski & 
Hammatt 2004 

Kamehameha Hwy. Archaeological 
Monitoring 

Identified 18 sites, including human 
burials and cultural layers. 

O’Hare et al. 2005 Hanawao Heiau Archaeological Inventory 
Survey 

Recorded four features, including a 
pavement, walls, and a historic 
cemetery. 

Maly and Maly 
2005 

Punalu'u Ahupua'a Ethno-historical Study Compiled historical documents and 
interviewed community members. 

Tulchin & Hammatt 
2006 

Hanawao Heiau Archaeological Inventory 
Survey 

Documented a set of rock 
alignments. 

Tulchin et al. 2007 North of Punalu‘u 
Stream Mouth 

Field Check Identified a historic drainage pipe 

O’Hare et al. 2007 Punalu‘u Beach Lots 1, 
15, 20, 21, 27, 28 

Archaeological Inventory 
Survey 

Recorded one burial at Lot 15, it 
was reinterred. 

O’Hare et al. 2008a Punalu‘u Beach Lots 12 
& 19 

Addendum 
Archaeological Inventory 
Survey 

Documented a human burial and 
fragmented human remains. 

O’Hare et al. 2008b Punalu‘u Beach Lots 4, 
6, 25, & 36 

Addendum 
Archaeological Inventory 
Survey 

No findings. 

Altizer et al. 2009 Punalu‘u Beach Lots 1, 
4, 6, 12, 17, 19, 20, 21, 
25, 27, 28, 36 

Monitoring Identified seven burials on four lots: 
Lots 12, 21, 27, and 28. 

Tulchin & Hammatt 
2009 

Hanawao Heiau Burial Site Component 
of an Archaeological 
Data Recovery Plan 

Outlined treatment for 64 sets of 
human remains recovered by 
Perzinski and Hammatt (2004). 

Paolello et al. 2012 Punalu‘u Beach Lot 8 Archaeological 
Assessment 

No findings. 

Hunkin et al. 2012 Punalu‘u Beach Archaeological 
Monitoring 

No findings. 

Mierzejewski et al. 
2014 

Punalu‘u Beach Park Archaeological 
Monitoring 

No findings. 

LaChance et al. 
2014a 

Punalu‘u Beach Lot 31 Archaeological Inventory 
Survey 

Identified a cultural layer. 
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Table 1. (Cont.) 

 

is Kaumakaulaula Heiau. It was once located on the makai side of the highway but was reported as 
destroyed. Site 296 is a heiau that sits at the foot of the ridge between Punalu‘u and Kahana, near 
the railroad track. It was covered in sugarcane during McAllister’s visit and he was only able to 
observe piles or rows of stones. 

The first modern archaeological study in the valley was a large-scale reconnaissance survey that 
covered 200 acres flanking Punalu‘u Stream (Denison 1975). A total of 29 new sites were 
recorded, which later were condensed into 16 site numbers. They include heiau, agricultural 
features, and mound and wall complexes. 

Human remains were unearthed at TMK: 5-3-004/005 on Green Valley Road (Medical Examiner 
1988). Designated as SIHP 3764, the burial was that of a middle aged to elderly individual, likely 
of Hawaiian ancestry. The remains were left in place. 

An archaeological reconnaissance was conducted for a new well site on the south side of the valley 
(Kennedy 1992). Archaeological sites recorded during the project include four mounds, an ‘auwai, 
and several terraces. A search was made for the unnamed heiau recorded by McAllister (1933), but 
it was not relocated. 

Human remains were unearthed at the former Paniolo Café, across the street from Punalu‘u Beach 
Lots 13 and 14 (Jourdane 1995; Colin and Hammatt 2000). The remains were previously disturbed 
and disrupted by the construction at Paniolo Café. The remains were part of two burials that were 
designated as SIHP 5132. A weak cultural layer was also identified. 

Archaeological monitoring was conducted along a 4 km-long stretch of Kamehameha Highway 
from Kahana Valley Road to Choy Lane (Perzinski and Hammatt 2004). In all, 18 new sites were 
recorded. These included 15 sites comprised of 64 human burials (SIHP 6574–6588), as well as 
three cultural layers (SIHP 6695–6697). Closest to the project area are burials 6582 through 6588 
and the three cultural layers (Figure 7). Radiocarbon dating of charcoal from two of the burial pits 
returned ages of AD 1320–1460 and 1445–1955 respectively. Charcoal from a midden 
concentration within one of the cultural layers returned a date of AD 1530–1955. Artifacts found 
with the burials include stone tools, lei niho palaoa, a glass bottle, and beads of various materials. 
A burial site component of an archaeological data recovery plan delineated the treatment for the 64 
sets of human remains to be reinterred at Hanawao Heiau (Tulchin and Hammatt 2009). 

Author and Year Location Work Completed Findings 

LaChance et al. 
2014b 

Punalu'u Beach Lot 29 Archaeological Inventory 
Survey 

Identified a cultural layer and a 
human burial. 

LaChance et al. 
2014c 

Punalu'u Beach Lot 23 Archaeological 
Assessment 

No findings. 

Filimoehala et al. 
2014 

Mauka of Kamehameha 
Hwy. and into Punalu'u 
Valley 

Archaeological Inventory 
Survey 

Recorded six sites: an irrigation 
network, concrete foundations, an 
imu, a buried terrace, and buried 
pondfield deposits. 

Hammatt et al. 2015 Punalu'u Beach Lots 1, 4, 
6, 12, 17, 19, 20, 21, 25, 
27, 28, and 36 

Archaeological 
Monitoring 

Identified seven sets of human 
remains. 
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Figure 6. Previous archaeological investigations in Punalu‘u. 
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Figure 7. Archaeological sites identified during work along Kamehameha Highway (adopted from 
Perzinski and Hammatt 2004:18). 

In 2005 an ethno-historical study was completed for Kamehameha Schools that covered the entire 
ahupua‘a of Punalu‘u (Maly and Maly 2005). Historical documents were compiled, including 
Māhele testimony and land conveyance files. Kūpuna and kama‘āina of Punalu‘u were interviewed 
as well. 

In 2005 and 2006 archaeological inventory surveys were conducted for a proposed burial 
reinterment site on the hill where Hanawao Heiau is located, on the southeast side of Punalu‘u 
Valley (O’Hare et al. 2005; Tulchin and Hammatt 2006). The earlier survey recorded four features 
on the pu‘u: the heiau pavement, walls associated with the heiau, a historic cemetery at the top of 
the pu‘u, and a wall at the base of the hill. The later survey identified a parallel stone alignment. 
The reinterment site was proposed for the slopes of the pu‘u where no surface architecture was 
found.  

A field inspection was carried out for four agricultural parcels on the north side of Punalu‘u Stream 
(Tulchin et al. 2007). The current irrigation network that ran through the farms was thought to be 

Project 
Area 
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an ‘auwai system that was utilized since traditional times. An historic drain pipe was the only 
archaeological feature recorded. 

A 119.8-acre survey mauka of Kamehameha Highway in Punalu‘u Valley identified six 
archaeological sites (Filimoehala et al. 2014). They include a historic irrigation network (SIHP 
7236), a complex of historic concrete foundations and a stone-lined pond (SIHP 7718), a 
subsurface imu (SIHP 7727), a subsurface lo‘i terrace (SIHP 7728), and two subsurface lo‘i 
deposits (SIHP 7733 and 7734). Charcoal from the imu produced a date of 300±30 BP, which 
calibrates to AD 1646–1690, 1728–1810, or post-1926 (Filimoehala et al. 2014:103). 

Most relevant to the current study, a series of projects at the Punalu‘u Beach Lots unearthed 
several sets of human remains and cultural layers (O’Hare et al. 2007; O’Hare et al. 2008a; Altizer 
et al. 2009; LaChance 2014a; LaChance 2014b; Hammatt et al. 2015). On Lot 15 one burial, SIHP 
6938 was reinterred (O’Hare et al. 2007). On Lot 19, scattered human remains were found in a 
previously disturbed area. Undisturbed remains were found below and designated as SIHP 6939 
(O’Hare et al. 2008a). Scattered human remains were also found on Lot 12. These were designated 
as SIHP 6947 and reinterred on the property (O’Hare et al. 2008a). Archaeological monitoring at 
previously surveyed parcels unearthed seven additional burials (Altizer et al. 2009). These 
included SIHP 6962 on Lot 28; SIHP 6963 on Lot 27, SIHP 6964 on Lot 12, and SIHP 6965 on 
Lot 21. At Lot 31, a cultural layer was encountered and recorded as SIHP 7476 (LaChance et al. 
2014a). Nearby at Lot 29, the same cultural layer and a human burial were found (La Chance et al. 
2014b). The burial was designated as SIHP 7480. The most recent study identified seven human 
burials, grouped into five sites: SIHP 6962–6965 (Hammatt et al. 2015). These were found on Lots 
12, 21, 27, and 28. Other projects at the Beach Lots and at Punalu‘u Beach Park had no findings 
(O’Hare et al. 2008b; Paolello et al. 2011; Hunkin et al. 2012; LaChance et al. 2014c; 
Mierzejewski et al. 2014). 

Summary of Background Information 

Mo‘olelo, Māhele documents, historic maps, and previous archaeological reports provide a wealth 
of information on the traditional and historic use of Punalu‘u. The valley has been a fertile base for 
agriculture for hundreds of years. Irrigated taro was grown traditionally, while sugarcane and rice 
were important historical crops. Fishing was carried out in the sea, the streams, and in fishponds. 
Several heiau are known for the valley, and human burials occur in sandy areas along the coast and 
elsewhere. Punalu‘u was also a main habitation area, with the population sustained from the 
abundant agricultural and ocean resources. 
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ETHNOGRAPHIC SURVEY 

As we all know, there are some things that cannot be found in the archives, in textbooks, or at the 
library. It is here, through the stories, knowledge and experiences of our kama‘āina and kūpuna, 
that we are able to better understand the past and plan for our future. With the goal to identify and 
understand the importance of, and potential impacts to, traditional Hawaiian and/or historic 
cultural resources and traditional cultural practices of Punalu‘u, ethnographic interviews were 
conducted with community members who are knowledgeable about the project area.  

Methods 

This Cultural Impact Assessment was conducted through a multi-phase process between May and 
August, 2016. Guiding documents for this work include The Hawai‘i Environmental Council’s 
Guidelines for Assessing Cultural Impacts, A Bill for Environmental Impact Statements, and Act 
50 (State of Hawai‘i). Personnel involved with this study include Windy McElroy, PhD, Principal 
Investigator of Keala Pono Archaeological Consulting, Steven Eminger, Archival Researcher, and 
Dietrix Duhaylonsod, BA, Ethnographer, and Hannah Carroll, Keala Pono Intern and Punalu‘u 
resident. 

Interviewees were selected because they met one or more of the following criteria: 1) was referred 
by Keala Pono Archaeological Consulting or Group 70; 2) had/has ties to the project area or 
vicinity; 3) is a known Hawaiian cultural resource person; 4) is a known Hawaiian traditional 
practitioner; or 5) was referred by other cultural resource professionals. Two individuals 
participated in the current study. Mana‘o and ‘ike shared during these interviews are included in 
this report. 

Both interviews were conducted via email. Each person was provided with the interview questions, 
a map or aerial photograph of the subject property, the Agreement to Participate (Appendix A), 
and Consent Form (Appendix B), and briefed on the purpose of the Cultural Impact Assessment..  

A copy of the edited transcript was sent to each interviewee for review, along with the Transcript 
Release Form. The Transcript Release Form provided space for clarifications, corrections, 
additions, or deletions to the transcript, as well as an opportunity to address any objections to the 
release of the document (Appendix C). When the forms were returned, transcripts were corrected 
to reflect any changes made by the interviewee.  

The ethnographic analysis process consisted of examining each transcript and organizing 
information into research themes, or categories. Research topics include connections to the project 
lands, traditional land use and archaeological sites, mo‘olelo and spirituality, cultural practices, 
change through time, and concerns and recommendations for the project. Edited transcripts are 
presented in Appendices D and E.  

Interviewee Background 

The following section includes background information for each interviewee. This includes 
information on the interviewee’s ‘ohana and where the interviewee was born and raised. The 
interviewees are Hannah Sheldon and Darrell Tachibana. 
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Hannah Sheldon 

Hannah Sheldon was born on April 14, 1945 at Kahuku Hospital. She was delivered by Dr. 
Rothwell. She grew up in Punalu‘u, O‘ahu. She has a sister named Carrie Jeremiah, a brother 
named Douglas Hiu (deceased), and a hānai brother named Danny Rowland. Her mother’s name is 
Hannah Woodward and her father is Douglas Hiu. 

Darrell Tachibana 

Darrell Tachibana was born on June 8, 1963 in Honolulu at Queen’s Hospital. He grew up in 
Punalu‘u and currently resides on Kamehameha Schools property, where he has lived since 1995. 
His mother is Barbara Arlene Andrade, from Kalihi, who married Robert Kameo Tachibana, from 
Moloka‘i. Darrell has one living brother, one deceased brother, and two sisters. The family moved 
to Punalu‘u in 1968 and Darrell has been there ever since. Darrell is a master skin diver and 
caretaker for Kamehameha Schools lands in Punalu‘u. 

Topical Breakouts 

The following sections are extended quotations from the interviews, organized by topic. 
Interviewees provided information on connections to the project lands, traditional land use and 
archaeological sites, mo‘olelo and spirituality, cultural practices, and change through time. They 
also shared their concerns and recommendations for the proposed revetment project. 

Connections to the Project Lands 

I grew up in the area fishing in the ocean of Punaluʻu and hunting in the 
mountains. My family lived in Choi Lane. What I caught from the land and sea, 
we ate. Presently I live on KS [Kamehameha Schools] property since 1995. 
[Darrell Tachibana] 

Fishing, hunting, and caring for the streams and lands in the area has allowed me 
to gain a wealth of knowledge of the area. Opening up the drainages in the area, 
and assisting families in the area with flooding problems, and other [issues] 
helps me to know my community. [Darrell Tachibana] 

My family’s association to the subject property is that we once owned those 
lands. When our family went in to court with Bishop Estate to secure our lands, 
those lands were exchanged to retain an attorney. The details to those 
transactions may be recorded in the Bureau of Conveyance. [Hannah Sheldon] 

Knowledge regarding the land exchange was passed down to me from my 
grand-aunt, Annie “Tutu Hinu” Kaʻaukai who married Paʻakaula. She is my 
grandmother’s sister. There were three sisters who had title of these lands. My 
grandmother, Lily Kawaipiʻolani Kaʻaukai (who married Daniel Woodward), 
Nancy Lokelia “Tutu Nancy” Kaʻaukai (who married Bernie), and “Tutu Hinu” 
(who was previously mentioned). These three ladies are buried up on the puʻu 
(Note: she points to the hill at the end of the road, Kanawao/Hanawao Heiau). 
One of the aliʻi gave the land to my great-grandfather, Daniel Kaʻaukai, the 
sisters father. [Hannah Sheldon] 



 

21 

 

Traditional Land Use and Archaeological Sites 

Keliʻimaikaʻi received the lands of Punaluʻu from his brother, Kamehameha 
around 1800. Before this event, [in] the late 1700s Kekuaokalani, 
Keliʻimaikaʻi’s son arrived here as a child to be trained by the kahuna, Kahonu 
and his wife. Kahonu was a kahuna who lived in the area. They landed near the 
area of the project when they arrived from Hawaiʻi Island. [Hannah Sheldon] 

There was said to be a heiau called Kamakaʻulaʻula in the area where the 
Rutledge House sits. I think Ben Kaoaʻo who gave this information in a book 
[she is referring to Sites of Oʻahu], but being certain not to reveal its true 
location. There was bones collected near the highway that was reinterred at the 
Board of Water Supply Crypt below Kanawao Heiau. [Hannah Sheldon] 

Mo‘olelo and Spirituality 

As a hunter, I know that Kamapuaʻa is said to be living in the area. I had an 
awakening experience to Hawaiian traditions and protocol when my son was 
severely burned. Aunty Kapua Kaʻapu who is an LDS (Latter-Day Saints) 
member used prayer and lāʻau to my son’s injury. My son sustained second-
degree burns, and Western medicine was not helping. Doctors said that my son 
who be scarred and not accepted by his peers. Aunty Kapua initiated a regime of 
lāʻau and prayer. Not only is my son well loved by the community and his peers, 
but he went on to be an excellent high school football player with a college 
football scholarship. This experience convinced me of the power of prayer and 
lāʻau. I practice prayer when going mauka and makai. [Darrell Tachibana] 

Fun was fishing in the ocean. No materialism, just plain old fun, poor people – 
“land and sea was riches and our reward.”  I have been working with KS since 
95. Each time I clear the lands, I (LDS member) say prayers and I respect 
cultural traditions. [Darrell Tachibana] 

Cultural Practices 

We go to the oceans of Punaluʻu for fishing and use to go to the shores for limu 
gathering.  In the past ʻōpae was also picked near the shores and on the beach in 
the limu. ʻŌpae was also caught in the streams too. Now in the streams we find 
prawns. [Darrell Tachibana] 

…My family as well as others catch ‘oama near the area. The rocks near the KS 
house and Rutledge house we use to gather ‘opihi, and sometimes the mullet is 
there basking under the shade of the coconut trees. My family still fishes in the 
water and along the shorelines of Punaluʻu. [Hannah Sheldon] 

Change Through Time 

The rivers do not flow as it did before. The river is dried up due to diversion. 
Kamehameha Schools Restoration Project plans to help the flow of the river. 
There is no oʻopu or ‘ōpae. As a child, we would have access to go up the 
streams and catch ‘ōpae, but that is no longer. We would travel with a car. 
Mountain apples would be abundant – that is no longer. The river mouth was 
gushing into the ocean, where we would pick limu ʻeleʻele. There was a lot 
farther separation between the land and the ocean. There was more beach front.  
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There was way more fish then there is now. Weke use to come all the way in, 
we use to catch ‘oama by the tubs for our family, the heʻe was abundant, and the 
manauea limu was everywhere. The lack of brackish water makes it hard for the 
limu to survive. We depended on the sea water to heal our cuts or sore, and did 
not require the help of a physician. Our ʻohana grew up along the beaches and 
oceans of Punaluʻu, and was dependent upon its resources. [Hannah Sheldon] 

The people have changed in the area. For example, the Hawaiian families that 
once lived here are no longer. There are newcomers that are moving into the 
area. Land has deteriorated from storms rough seas. Due to the storms and 
brown water, reefs have died. Over fishing by outsiders that come into our 
community. Homeless are coming into our parks that do not belong here. The 
waters were farther offshore than they are now and the shorelines were more 
beautiful. [Darrell Tachibana] 

Potential Effects of the Proposed Revetment 

If the project caused inaccessibility to the ocean, then that would be a problem, 
but I do not foresee that happening.  [Hannah Sheldon] 

The project may affect the rest of the shoreline in Punaluʻu, thus eroding away 
the surrounding lands. The walls that were created near the KS House and 
Kauanakoa House (White House) had a very negative impact on the rest of the 
shoreline. Punaluʻu Park is facing total destruction. [Hannah Sheldon] 

No [When asked if the proposed revetment would affect a place of cultural 
significance or access to a place of cultural significance]. Actually it might 
improve the area because there will be less deterioration of the land. [Darrell 
Tachibana] 

Concerns and Recommendations 

There should be consistency in restoration that helps to maintain the land. We 
need the land as much as we need the ocean. Luckily, Punaluʻu will not be 
facing heavy development now or in the future. [Darrell Tachibana] 

People associated with this project should be mindful about keeping the area 
clean without contaminants to our oceans and beaches that may harm wildlife 
because a large part of our Hawaiian cultural practices is gathering food.  
[Darrell Tachibana] 

Whoever is doing this project should know to keep things clean and not harm 
fishes, crabs, or any other food sources. The ocean and beach over there is still 
our refrigerator. [Hannah Sheldon] 

Summary of Ethnographic Survey 

The consultants have extensive knowledge of Punalu‘u and they shared a wealth of information on 
the area. Regarding traditional land use and mo‘olelo, heiau of the area, human burials, traditional 
land ownership, and the Kamapua‘a mo‘olelo were mentioned. Fishing is an important cultural 
practice that was and still is taking place near the project area. Specific ocean resources noted 
during the interviews include limu ‘ele‘ele, limu manauea, ‘ōpae, ‘oama, ‘opihi, prawns, weke, and 
mullet. Another cultural practice mentioned is using lā‘au and prayer to heal. 
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The interviewees also noticed many changes in Punalu‘u over the course of their life, including the 
following: 

 water flow in the river has diminished, causing a loss of brackish water 
 the beach has eroded 
 fish, limu, and other resources are more scarce 
 introduced stream species have taken the place of native organisms 
 Hawaiian families have moved away 
 there is overfishing by outsiders 
 coral reefs have died 
 there are more homeless in the area 

Although the loss of shoreline land was mentioned, and the possible negative effect of the project 
contributing to that, one of the consultants suggested that development by this project might help 
counter land deterioration, which would be a positive effect. Recommendations offered by the 
interviewees were to consistently maintain the land in Punalu‘u and to be mindful of not 
contaminating the ocean and its resources. 
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SUMMARY AND RECOMMENDATIONS 

Punalu‘u has been an important area of O‘ahu since pre-Contact times and is cherished by the 
community today. Rich in both terrestrial and marine resources, the ahupua‘a supported a sizeable 
population in pre-Contact times. Fishing and farming were practiced into the historic era and are 
still a means of subsistence for Punalu‘u residents. This study highlights the unique past of 
Punalu‘u and demonstrates the importance of this ahupua‘a to the community. Two community 
members were interviewed to share their mana‘o and to help identify any potential cultural 
resources or practices that might be affected by proposed revetment. The consultants did not 
identify any cultural resources within the project area that would be affected. They did note that 
human burials have been found nearby along Kamehameha Highway. The interviewees recognized 
a variety of resources that are gathered from the beach and in the ocean fronting the project area, 
and they offered valuable recommendations for the project.  

Cultural Resources, Practices, and Beliefs Identified  

The ethnographic interviews and background research did not identify any archaeological 
resources within the revetment project area. However, it was noted that human remains were found 
nearby along Kamehameha Highway, thus there is a potential for iwi to be found during 
construction. Regarding cultural practices, the interviewees agreed that fishing and collecting of 
limu and other ocean resources are important at the beach fronting the project area. One consultant 
stated that he prays and respects cultural traditions when he fishes and hunts in Punalu‘u, and that 
lā‘au is used to heal the injured. 

Potential Effects of the Proposed Project 

Although the natural and cultural resources mentioned during the interviews lie outside the project 
area, the proposed revetment may still affect them. It was noted in the interviews that the proposed 
revetment might cause further erosion in other parts of the shoreline. However, one consultant said 
the the project’s development might have a positive effect by countering land deterioration. 
Another concern was possible contaminants entering the environment and affecting the ocean 
resources that are a food source for the community. 

Confidential Information Withheld  

During the course of researching the present report and conducting the ethnographic survey 
program, no sensitive or confidential information was discovered or revealed, therefore, no 
confidential information was withheld.  

Conflicting Information  

No conflicting information was obvious in analyzing the gathered sources. On the contrary, a 
number of themes were repeated and information was generally confirmed by independent sources.  

Recommendations/Mitigations  

Recommendations shared by the interviewees were to consistently maintain the land in Punalu‘u 
and to refrain from contaminating the ocean and marine life. These as well as any other concerns 
and recommendations brought forward by the community should be considered during all phases 
of the proposed revetment project. 
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GLOSSARY 

ahu A shrine or altar. 

ahupua‘a Traditional Hawaiian land division usually extending from the uplands to the 
sea. 

ali‘i Chief, chiefess, monarch. 

‘auwai Ditch, often for irrigated agriculture. 

‘awa The shrub Piper methysticum, or kava, the root of which was used as a 
ceremonial drink throughout the Pacific. 

boulder Rock 60 cm and greater. 

cobble Rock fragment ranging from 7 cm to 25 cm. 

gravel Rock fragment less than 7 cm. 

hānai  Foster child, adopted child; to raise, feed, or sustain; a provider or caretaker. 

he‘e Octopus (Polypus sp.). 

heiau Place of worship and ritual in traditional Hawai‘i. 

huli The top of the kalo used for planting; shoot. 

humuhumunukunukuāpua’a A triggerfish of the genus Rhinecanthus, either R. aculeatus or 
R. rectangulus. 

‘ike To see, know, feel; knowledge, awareness, understanding. 

imu Underground pit or oven used for cooking. 

iwi Bone. 

Kahiki A far away land, sometimes refers to Tahiti. 

kahuna An expert in any profession, often referring to a priest, sorcerer, or magician. 

kalo The Polynesian-introduced Colocasia esculenta, or taro, the staple of the 
traditional Hawaiian diet. 

kama‘āina Native-born. 

Kanaloa A major god, typically associated with Kāne. 

Kāne The leading of the traditional Hawaiian deities. 

kapu Taboo, prohibited, forbidden. 

kino lau The different forms that a supernatural being may take. 

kō The Polynesian introduced Saccharum officinarum, or sugarcane, a large grass 
traditionally used as a sweetener and for black dye. 

konohiki The overseer of an ahupua‘a ranked below a chief; land or fishing rights under 
control of the konohiki; such rights are sometimes called konohiki rights. 

kuleana Right, title, property, portion, responsibility, jurisdiction, authority, interest, 
claim, ownership. 

kupuna Grandparent, ancestor; kūpuna is the plural form. 
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lā‘au Medicine, medical, trees, plants. 

lei niho palaoa Ivory pendant, originally probably whale’s tooth, also of stone, shell or wood, 
later also of walrus tusk. 

limu Refers to all sea plants, such as algae and edible seaweed. 

limu ‘ele‘ele The long, green seaweed Enteromorpha prolifera, commonly eaten raw as 
condiments. 

lo‘i, lo‘i kalo An irrigated terrace or set of terraces for the cultivation of taro. 

luakini Large heiau of human sacrifice. 

Māhele The 1848 division of land. 

mai‘a  The banana, or Musa sp., whose fruit was eaten and leaves used traditionally as 
a wrapping for cooking food in earth ovens. 

makai Toward the sea. 

mana‘o Thoughts, opinions, ideas. 

manauea The seaweed Gracilaria coronopifolia, often called by its Japanese name, ogo. 

mauka Inland, upland, toward the mountain. 

midden A heap or stratum of refuse normally found on the site of an ancient settlement. 
In Hawai‘i, the term generally refers to food remains, whether or not they 
appear as a heap or stratum. 

mo‘olelo A story, myth, history, tradition, legend, or record. 

niu The Polynesian-introduced tree Cocos nucifera, or coconut. 

‘oama Young of the goatfish, or weke. 

‘ohana Family. 

‘ōlelo no‘eau Proverb, wise saying, traditional saying. 

o‘opu Fish of the families Eleotridae, Gobiidae, and Bleniidae. 

‘ōpae Shrimp. 

‘opihi Limpets, four types of which are endemic to Hawai‘i: Cellana exarata (‘opihi 
makaiauli), C. sandwicensis (‘opihi alinalina), C. talcosa (‘opihi ko‘ele), and C. 
melanostoma (no Hawaiian name). ‘Opihi are a prized food in Hawai‘i and 
considered a rare treat today. 

pu‘u Hill, mound, peak. 

stone Rock fragment ranging from 25 cm to 60 cm. 

‘ulu The Polynesian-introduced tree Artocarpus altilis, or breadfruit. 

weke Certain species of the Mullidae, surmullets or goatfish, traditionally used as 
offerings to counteract curses. 
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Agreement to Participate in the Cultural Impact Assessment for the 
Punalu‘u Revetment Project 

Dietrix J. U. Duhaylonsod, Ethnographer, Keala Pono Archaeological Consulting 
 
You are invited to participate in a Cultural Impact Assessment (CIA) for the Punalu‘u 
Revetment Project in Punalu‘u on the island of O‘ahu (herein referred to as “the Project”). The 
Project is being conducted by Keala Pono Archaeological Consulting (Keala Pono), a cultural 
resource management firm, on behalf of Group 70 International. The ethnographer will 
explain the purpose of the Project, the procedures that will be followed, and the potential 
benefits and risks of participating. A brief description of the Project is written below. Feel free 
to ask the ethnographer questions if the Project or procedures need further clarification. If you 
decide to participate in the Project, please sign the attached Consent Form. A copy of this 
form will be provided for you to keep. 

Description of the Project 
 

This CIA is being conducted to collect information about the Project property in Punalu‘u and 
its surrounding areas in the Ko‘olauloa region of O‘ahu Island through interviews with 
individuals who are knowledgeable about this area, and/or about information including (but 
not limited to) cultural practices and beliefs, mo‘olelo, mele, or oli associated with this area. 
The goal of this Project is to identify and understand the importance of any traditional 
Hawaiian and/or historic cultural resources, or traditional cultural practices in properties on 
the current subject properties. This Assessment will also attempt to identify any affects that 
the proposed development may have on cultural resources present, or once present within the 
Project area. 

Procedures 
 

After agreeing to participate in the Project and signing the Consent Form, the ethnographer 
will digitally record your interview and it may be transcribed in part or in full. The transcript 
may be sent to you for editing and final approval. Data from the interview will be used as part 
of the ethno-historical report for this project and transcripts may be included in part or in full 
as an appendix to the report. The ethnographer may take notes and photographs and ask you to 
spell out names or unfamiliar words. 

Discomforts and Risks 

Possible risks and/or discomforts resulting from participation in this Project may include, but 
are not limited to the following: being interviewed and recorded; having to speak loudly for 
the recorder; providing information for reports which may be used in the future as a public 
reference; your uncompensated dedication of time; possible misunderstanding in the 
transcribing of information; loss of privacy; and worry that your comments may not be 
understood in the same way you understand them. It is not possible to identify all potential 
risks, although reasonable safeguards have been taken to minimize them. 

Benefits 
 
This Project will give you the opportunity to express your thoughts and opinions and share 
your knowledge, which will be considered, shared, and documented for future generations. 
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Your sharing of knowledge may be instrumental in the preservation of cultural resources, 
practices, and information. 

Confidentiality 
 
Your rights of privacy, confidentiality and/or anonymity will be protected upon request. You 
may request, for example, that your name and/or sex not be mentioned in Project material, 
such as in written notes, on tape, and in reports; or you may request that some of the 
information you provide remain off-the-record and not be recorded in any way. To ensure 
protection of your privacy, confidentiality and/or anonymity, you should immediately inform 
the ethnographer of your requests. The ethnographer will ask you to specify the method of 
protection, and note it on the attached Consent Form.  

Refusal/Withdrawal 

At any time during the interview process, you may choose to not participate any further and 
ask the ethnographer for the tape and/or notes. If the transcription of your interview is to be 
included in the report, you will be given an opportunity to review your transcript, and to revise 
or delete any part of the interview.  
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Consent Form 

 

I, ________________________, am a participant in the Punalu‘u Revetment Project Cultural 
Impact Assessment (herein referred to as “Project”). I understand that the purpose of the 
Project is to conduct oral history interviews with individuals knowledgeable about the subject 
property and surrounding area in the Ko‘olauloa region of O‘ahu Island. I understand that 
Keala Pono Archaeological Consulting and/or Group 70 International will retain the product 
of my participation (digital recording, transcripts of interviews, etc.) as part of their permanent 
collection and that the materials may be used for scholarly, educational, land management, 
and other purposes. 

 
_______ I hereby grant to Keala Pono and Group 70 International ownership of the 

physical property delivered to the institution and the right to use the property 
that is the product of my participation (e.g., my interview, photographs, and 
written materials) as stated above. By giving permission, I understand that I 
do not give up any copyright or performance rights that I may hold. 
 

_______ I also grant to Keala Pono and Group 70 International my consent for any 
photographs provided by me or taken of me in the course of my participation 
in the Project to be used, published, and copied by Keala Pono and Group 70 
International and its assignees in any medium for purposes of the Project. 
 

_______ I agree that Keala Pono and Group 70 International may use my name, 
photographic image, biographical information, statements, and voice 
reproduction for this Project without further approval on my part. 
 

_______ If transcriptions are to be included in the report, I understand that I will have 
the opportunity to review my transcripts to ensure that they accurately depict 
what I meant to convey. I also understand that if I do not return the revised 
transcripts after two weeks from the date of receipt, my signature below will 
indicate my release of information for the draft report, although I will still 
have the opportunity to make revisions during the draft review process. 

 
By signing this permission form, I am acknowledging that I have been informed about 
the purpose of this Project, the procedure, how the data will be gathered, and how the 
data will be analyzed. I understand that my participation is strictly voluntary, and that 
I may withdraw from participation at any time without consequence.  
 
 
  

Consultant Signature      Date 
 
            
 Print Name       Phone 
 

           
Address         
 

 
Thank you for participating in this valuable study. 
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Transcript Release 

I, _______________________, am a participant in the Cultural Impact 
Assessment for the Punalu‘u Revetment Project (herein referred to as 
“Project”) and was interviewed for the Project. I have reviewed the transcripts 
of the interview and agree that the transcript is complete and accurate except 
for those matters delineated below under the heading “CLARIFICATION, 
CORRECTIONS, ADDITIONS, DELETIONS.”  

I agree that Keala Pono Archaeological Consulting and/or Group 70 
International may use and release my identity, biographical information, and 
other interview information, for the purpose of including such information in 
a report to be made public, subject to my specific objections, to release as set 
forth below under the heading “OBJECTIONS TO RELEASE OF 
INTERVIEW MATERIALS.” 

CLARIFICATION, CORRECTIONS, ADDITIONS, DELETIONS: 

 

 

 

 

 

 

OBJECTIONS TO RELEASE OF INTERVIEW MATERIALS:   
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
Consultant Signature      Date 

 
            
 Print Name       Phone 
 

             
  Address           
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Day/Date/Time/Place of Interview 
Monday 
August 8th, 2016 
9:00 am  
53-216 C Kamehameha Hwy, Hauula, HI 96717 
 
Name of Consultant (if authorized by Consultant) 
Name of Researcher 
Hannah Kaumakamanōkalanipō Carroll 
 
Have you read the Agreement To Participate? 
Read the Agreement to Participate to Hannah Sheldon 
 
Do you have any questions before we begin? 
She has no questions. 
 
Will you please sign the Consent Form.  
She signed the consent form. 
 
The researcher will again explain the purpose of the interview. 
Explained the scope of the project for Hannah Sheldon. 
 
1)  To start please tell us about yourself…Name? Where/When you were born? Where you grew 
up? Where you went to school? 
Hannah Sheldon. 
I was born April 14, 1945 at Kahuku Hospital. Doctor Rothwell delivered me. 
I grew up in Punaluʻu, Oʻahu. 
 
2)  Could you tell us about your ‘ohana/family background? 
I have a sister named, Carrie Jeremiah. My brother is deceased but his name was, Douglas 
Hiu. I had a hānai brother, Danny Rowland who was really my first cousin. My mom took 
hānai(ed) him because his mother, my mother’s sister died at a young age of 21. My mother’s 
name is Hannah Woodward who married my father, Douglas Hiu.  
 
3)  What is your association to the subject property (family land, work place, etc.)? 
My family’s association to the subject property is that we once owned those lands. When our 
family went in to court with Bishop Estate to secure our lands, those lands were exchanged to 
retain an attorney. The details to those transactions may be recorded in the Bureau of 
Conveyance.  
 
4)  What are the ways you have acquired special knowledge of this area (from your ‘ohana, 
personal research, specific sources)? 
Knowledge regarding the land exchange was passed down to me from my grand-aunt, Annie 
“Tutu Hinu” Kaʻaukai who married Paʻakaula. She is my grandmother’s sister. There were 
three sisters who had title of these lands. My grandmother, Lily Kawaipiʻolani Kaʻaukai 
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(who married Daniel Woodward), Nancy Lokelia “Tutu Nancy” Kaʻaukai (who married 
Bernie), and “Tutu Hinu” (who was previously mentioned). These three ladies are buried up 
on the puʻu (Note: she points to the hill at the end of the  road, Kanawao/Hanawao Heiau). 
One of the aliʻi gave the land to my great-grandfather, Daniel Kaʻaukai, the sisters father. 
 
5)  As far as you remember and your experiences, how has the area changed?  Could you share 
how it was when you were young and how it’s different now? 
The rivers do not flow as it did before. The river is dried up due to diversion. Kamehameha 
Schools Restoration Project plans to help the flow of the river. There is no oʻopu or ‘ōpae. As 
a child, we would have access to go up the streams and catch ‘ōpae, but that is no longer. We 
would travel with a car. Mountain apples would be abundant – that is no longer. The river 
mouth was gushing into the ocean, where we would pick limu ʻeleʻele. There was a lot farther 
separation between the land and the ocean. There was more beach front.  There was way 
more fish then there is now. Weke use to come all the way in, we use to catch ‘oama by the 
tubs for our family, the heʻe was abundant, and the manauea limu was everywhere. The lack 
of brackish water makes it hard for the limu to survive. We depended on the sea water to 
heal our cuts or sore, and did not require the help of a physician. Our ʻohana grew up along 
the beaches and oceans of Punaluʻu, and was dependent upon its resources. 
 
6)  Could you share your mana‘o relevant to the area of the Punalu‘u Revetment project and the 
surrounding region (personal anecdotes, mo‘olelo, mele, oli, place names, etc.)? 
Keliʻimaikaʻi received the lands of Punaluʻu from his brother, Kamehameha around 1800. 
Before this event, the late 1700s Kekuaokalani, Keliʻimaikaʻi’s son arrived here as a child to 
be trained by the kahuna, Kahonu and his wife. Kahonu was a kahuna who lived in the area. 
They landed near the area of the project when they arrived from Hawaiʻi Island.  
 
7)  Do you know of any traditional sites or historically significant buildings which are or were 
located on the Project site--for example: cultural sites, archaeological sites, historic structures 
and/or burials? Please elaborate. 
There was said to be a heiau called Kamakaʻulaʻula in the area where the Rutledge House 
sits. I think Ben Kaoaʻo who gave this information in a book [she is referring to Sites of 
Oʻahu], but being certain not to reveal its true location. There was bones collected near the 
highway that was reinterred at the Board of Water Supply Crypt below Kanawao Heiau. 
 
8)  Do you think the proposed development would affect any place of cultural significance or 
access to a place of cultural significance? Please elaborate.  
The project may affect the rest of the shoreline in Punaluʻu, thus eroding away the 
surrounding lands. The walls that were created near the KS House and Kauanakoa House 
(White House) had a very negative impact on the rest of the shoreline. Punaluʻu Park is 
facing total destruction. 
 
9)  Are you aware of any traditional gathering practices at the Project area and/or within the 
surrounding areas both past and ongoing? 
Yes, my family as well as others catch ‘oama near the area. The rocks near the KS house and 
Rutledge house we use to gather ‘opihi, and sometimes the mullet is there basking under the 
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shade of the coconut trees. My family still fishes in the water and along the shorelines of 
Punaluʻu. 
 
10)  While development of the area continues, what could be done to lessen the adverse effects on 
any current cultural practices in the area?   
Thank goodness that there is no development here. Most lands in Punaluʻu, especially 
Kamehameha School’s lands are IAL or Important Agricultural Lands. 
 
11)  Are you aware of any other cultural concerns the community might have related to Hawaiian 
cultural practices within or in the vicinity of the Project site and its surrounding areas? 
If the project caused inaccessibility to the ocean, then that would be a problem, but I do not 
foresee that happening.  Whoever is doing this project should know to keep things clean and 
not harm fishes, crabs, or any other food sources. The ocean and beach over there is still our 
refrigerator. 
 
12) Do you know of any other kūpuna, kama‘āina or cultural/lineal descendants who might be 
willing to share their mana‘o of the Punalu‘u area? 
Sam Rowland, Jr. 
The Ching family of Ching Store. 
The Mattoons 
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Day/Date/Time/Place of Interview 
Monday 
August 8th, 2016 
12:13 a.m. 
53-216 C Kamehameha Hwy, Hauula, HI 96717 
 
Name of Consultant (if authorized by Consultant) 
Name of Researcher 
Hannah Kaumakamanōkalanipō Carroll 
 
Have you read the Agreement To Participate? 
Read the Agreement to Participate to Darrell Tachibana 
 
Do you have any questions before we begin? 
No (note: he has no questions) 
 
Will you please sign the Consent Form.  
He signed the consent form 
 
The researcher will again explain the purpose of the interview. 
Explained the scope of the project to Darrell Tachibana 
 
1)  To start please tell us about yourself…Name? Where/When you were born? Where you grew up? Where 
you went to school? 
 
Darrell Tachibana 
He lives at a property of Kamehameha Schools (he lived here since 1995). 
Born on June 8, 1963 
Born in Honolulu, Oahu at Queen’s Hospital 
Grew up in Punaluʻu 
 
2)  Could you tell us about your ‘ohana/family background? 
Mom was from Kalihi, her name is Barbara Arlene Andrade who married Robert Kameo Tachibana 
from Molokaʻi. I have one living brother and one deceased. Two sisters. 
We moved to Punaluʻu in 1968, and I have been here ever since. 
 
3)  What is your association to the subject property (family land, work place, etc.)? 
(Personal Note: Darrell Tachibana is a master skin diver. I saw him catch three coolers of fish in a 
matter of 2-3 hours back in the late 90s, simply by skin diving out near the reefs not far from the shores 
where the project is located. Darrell is similar to the konohiki that once walked the land. He helps the 
community in the following ways: 1) opening up the rivers for flood relief, 2) tow cars that are stuck in 
flood or accidents, 3) help the farmers clear their land, 4) help people with parties and funerals, 5) and 
many other tasks. He is called upon on a daily basis, sometimes to settle indifferences. His main kuleana 
is maintaining the lands of the Kamehameha Schools) 
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I grew up in the area fishing in the ocean of Punaluʻu and hunting in the mountains. My family lived in 
Choi Lane. What I caught from the land and sea, we ate. Presently I live on KS property since 1995.  
 
4)  What are the ways you have acquired special knowledge of this area (from your ‘ohana, personal research, 
specific sources)? 
Fishing, hunting, and caring for the streams and lands in the area has allowed me to gain a wealth of 
knowledge of the area. Opening up the drainages in the area, and assisting families in the area with 
flooding problems, and other helps me to know my community. 
 
5)  As far as you remember and your experiences, how has the area changed?  Could you share how it was 
when you were young and how it’s different now? 
 
The people have changed in the area. For example, the Hawaiian families that once lived here are no 
longer. There are newcomers that are moving into the area. Land has deteriorated from storms rough 
seas. Due to the storms and brown water, reefs have died. Over fishing by outsiders that come into our 
community. Homeless are coming into our parks that do not belong here. The waters were farther 
offshore than they are now and the shorelines were more beautiful. 
 
6)  Could you share your mana‘o relevant to the area of the Punalu‘u Revetment project and the surrounding 
region (personal anecdotes, mo‘olelo, mele, oli, place names, etc.)? 
As a hunter, I know that Kamapuaʻa is said to be living in the area. I had an awakening experience to 
Hawaiian traditions and protocol when my son was severely burned. Aunty Kapua Kaʻapu who is an 
LDS (Latter-Day Saints) member used prayer and lāʻau to my son’s injury. My son sustained second-
degree burns, and Western medicine was not helping. Doctors said that my son who be scarred and not 
accepted by his peers. Aunty Kapua initiated a regime of lāʻau and prayer. Not only is my son well loved 
by the community and his peers, but he went on to be an excellent high school football player with a 
college football scholarship. This experience convinced me of the power of prayer and lāʻau. I practice 
prayer when going mauka and makai.  
 
7)  Do you know of any traditional sites or historically significant buildings which are or were located on the 
Project site--for example: cultural sites, archaeological sites, historic structures and/or burials? Please 
elaborate. 
Fun was fishing in the ocean. No materialism, just plain old fun, poor people – “land and sea was riches 
and our reward.”  I have been working with KS since 95. Each time I clear the lands, I (LDS member) 
say prayers and I respect cultural traditions.  
 
8)  Do you think the proposed development would affect any place of cultural significance or access to a place 
of cultural significance? Please elaborate.  
No. Actually it might improve the area because there will be less deterioration of the land. 
 
9)  Are you aware of any traditional gathering practices at the Project area and/or within the surrounding areas 
both past and ongoing? 
We go to the oceans of Punaluʻu for fishing and use to go to the shores for limu gathering.  In the past 
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ʻōpae was also picked near the shores and on the beach in the limu. ʻŌpae was also caught in the 
streams too. Now in the streams we find prawns. 
 
10)  While development of the area continues, what could be done to lessen the adverse effects on any current 
cultural practices in the area?   
There should be consistency in restoration that helps to maintain the land. We need the land as much as 
we need the ocean. Luckily, Punaluʻu will not be facing heavy development now or in the future. 
 
11)  Are you aware of any other cultural concerns the community might have related to Hawaiian cultural 
practices within or in the vicinity of the Project site and its surrounding areas? 
People associated with this project should be mindful about keeping the area clean without 
contaminants to our oceans and beaches that may harm wildlife because a large part of our Hawaiian 
cultural practices is gathering food.   
 
12) Do you know of any other kūpuna, kama‘āina or cultural/lineal descendants who might be willing to share 
their mana‘o of the Punalu‘u area? 
Aunty Kapua Kaʻapu 
Mrs. Mattoon, but her husband Creighton just passed. 
 

 




