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WATERS OF THE U.S. DETERMINATION/DELINEATION SUMMARY 

 
PROJECT NAME: Kawela Bridge Project 
   
SITE LOCATION: Kahuku, Oʻahu Island, Hawai‘i  
  21°41'41.92"N, 158° 0'34.77"W 
   
OWNER:  Hawaiʻi Department of Transportation 

 
SURVEY DATES: September 26, 2014; November 25, 2014 
   
PROJECT STAFF: Tiffany Bovino Agostini, Botanist/Project Manager  
  Jason Cantley, Botanist/Field Technician  

SUMMARY 

SWCA Environmental Consultants (SWCA) was tasked by CH2M HILL to conduct a determination and 
delineation of wetlands and other potential Waters of the U.S. (WoUS) governed by the Clean Water Act 
and the Rivers and Harbors Act at nine bridge projects throughout the state of Hawaiʻi. This report 
summarizes the findings of the WoUS delineation conducted at Kawela Bridge along Kamehameha 
Highway, Route 83, located in Kahuku, O‘ahu, on September 26, 2014, and November 25, 2014.  
 
The purpose of the project at this site is to address the existing Kawela Bridge, which crosses Kawela 
Stream, in order to meet current design standards for roadway width, load capacity, bridge railing and 
transitions, and bridge approaches. A temporary replacement bridge and detour road will be required during 
construction on the mauka (landward) side of the existing bridge. The determination/delineation was 
conducted to support the environmental compliance efforts for the project.  
 
The survey area encompasses approximately 6.33 acres (2.56 hectares). Elevations range from 
approximately 3 to 8 feet (0.9 to 2.4 meters) above mean sea level. The National Wetlands Inventory 
identifies a single wetland or waterway in the survey area: Palustrine, Forested, Broad-Leaved Evergreen, 
Seasonally Flooded (PFO3C). This linear feature is identified as perennial Kawela Stream by the State of 
Hawai‘i and the U.S. Geological Survey. 
 
Two sampling points were evaluated in the survey area. A detailed field-based determination indicates that 
the sampling points do not meet the three-criterion test for wetlands pursuant to the 1987 Corps of Engineers 
Wetland Delineation Manual (U.S. Army Corps of Engineers [USACE] 1987) and the 2012 Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Hawai‘i and Pacific Islands Region 
(USACE 2012). SWCA delineated approximately 0.27 acre (0.11 hectare) of non-tidal, non-wetland WoUS 
(Kawela Stream) within the survey area based on the location of the ordinary high water mark (OHWM). 
This segment of Kawela Stream appears perennial, and likely occasionally carries flow to the Pacific Ocean 
over the sandy beach berm near Kawela Bay. These conclusions are subject to confirmation by the U.S. 
Army Corps of Engineers. 
 
A similar bridge project was proposed at the site in 2009. At that time, USACE determined that a 
Department of Army Permit under Section 10 of the Rivers and Harbors Act and Section 404 of the Clean 
Water Act would not be required for the proposed bridge replacement (due to no work within the channel), 
but that Kawela Stream is a jurisdictional WoUS (AECOM 2009).   
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1.0 INTRODUCTION  
 

The U.S. Army Corps of Engineers (USACE) derives its regulatory authority over wetlands and other 
Waters of the U.S. (WoUS) from two federal laws: 1) Section 10 of the Rivers and Harbors Act of 1899 
and 2) Section 404 of the Clean Water Act (CWA) of 1972. The Rivers and Harbors Act of 1899 prevents 
unauthorized obstruction or alteration of navigable WoUS. Navigable waters are defined as “subject to the 
ebb and flow of the tide and/or presently used, or have been used in the past, or may be susceptible for use 
to transport interstate or foreign commerce” (33 Code of Federal Regulations [CFR] 325.5(c)(2)). A Section 
10 permit is required for non-fill discharging activities proposed within, over, or under WoUS. The limits 
of jurisdiction for tidally influenced navigable waters extend to the high tide line (or sometimes the mean 
high water [MHW] line or mean higher high water [MHHW] line).  
 
Under Section 404 of the CWA, dredged and fill material may not be discharged into jurisdictional WoUS 
(including wetlands) without a permit. According to 40 CFR 230.3, WoUS subject to agency jurisdiction 
under Section 404 include navigable waters and their tributaries, interstate waters and their tributaries, 
wetlands adjacent to these waters, and impoundments of these waters. In addition, waters are protected by 
the CWA if they are determined to have a “significant nexus” with a traditional navigable water or interstate 
water (U.S. Environmental Protection Agency [EPA] and USACE 2011). The U.S. Supreme Court’s 
decision in the consolidated cases Rapanos v. United States and Carabell v. United States (126 S. Ct. 2208) 
provides further information regarding whether a wetland or tributary is a WoUS. A Section 404 permit is 
required for all fill or discharge activities below (seaward or makai) the high tide line in tidal waters or 
below the ordinary high water mark (OHWM) for non-tidal, non-wetland waters.  
 
The USACE (33 CFR 230.3) and EPA (40 CFR 230.3) define wetlands as “those areas that are inundated 
or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions” (40 CFR 232.3). The 1987 Corps of Engineers Wetlands Delineation Manual (USACE 1987), 
as amended, outlines the technical guidelines and methods for identifying and delineating wetlands 
potentially subject to Section 404. This manual is supplemented by the 2012 Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Hawai‘i and Pacific Islands Region (USACE 2012). 
 
CH2M HILL is reviewing the proposed project for Kawela Bridge (hereafter project) pursuant to Section 
10 of the Rivers and Harbors Act and Section 404 of the CWA. The project involves changing the existing 
Kawela Bridge to amend structurally deficient conditions, narrow roadway widths, limited load capacity, 
substandard bridge railings, and adverse effects from hydraulic scour. A temporary bridge and detour road 
will be required during construction on the mauka (landward) side of the existing highway bridge. It is 
unknown if the project will require a water diversion (cofferdam, pumping, etc.) to complete construction. 
The survey determination/delineation was conducted in support of the environmental compliance efforts 
for the project. 

2.0 DESCRIPTION OF THE SURVEY AREA 

2.1 Location and Vicinity   

The Kawela Bridge survey area is in Kahuku, in the District of Koʻolau Loa, on the North Shore of Oʻahu. 
The survey area is along Kamehameha Highway (Route 83), approximately 700 feet (213 meters [m]) west 
of the Kawela Camp Road intersection. It stretches along Kamehameha Highway for approximately 2,016 
feet (614 m), and encompasses roughly 6.33 acres (2.56 hectares [ha]) (Figure 1).  
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Figure 1. Location of survey area in the Kahuku USGS Quadrangle Map. 
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The Turtle Bay Resort and Golf Course are east of the survey area. The James Campbell National Wildlife 
Refuge is over 2 miles (3.22 kilometers [km]) east of the survey area. 

2.2 Topography and Soils 

The survey area is relatively flat, with marked depressions in topography attributed to streamflow from 
Kawela Stream. Elevations in the survey area range from approximately 3 to 8 feet (0.9 to 2.4 m) above 
mean sea level. The Natural Resources Conservation Service (NRCS) identifies four soil types in the survey 
area: Waialua silty clay, 0%–3% slopes (WkA); Jaucas sand, 0%–15% slopes (JaC); Mokuleia loam (Ms); 
and Mokuleia clay loam (Mt) (Foote et al. 1972; NRCS 2013) (Figure 2). The aforementioned soil types 
are not listed as hydric (NRCS 2012).  

2.3 Hydrology 
 
Mean annual rainfall for this area is approximately 42.2 inches (1,072 millimeters [mm]). Rainfall is 
typically highest in March and lowest in May and June (Giambelluca et al. 2013). The closest rainfall gage 
to the site (Kahuku) has experienced near average rainfall for 2014 through the end of November (National 
Oceanic and Atmospheric Administration/National Weather Service, Weather Forecast Office Honolulu 
2014). 
 
The National Wetlands Inventory (NWI) identifies a single wetland or waterway within the survey area: 
Palustrine, Forested, Broad-Leaved Evergreen, Seasonally Flooded (PFO3C) (Figure 3). This linear feature 
is identified as perennial Kawela Stream by the State of Hawai‘i Division of Aquatic Resources and the 
U.S. Geological Survey (USGS). The feature connects to a marine intertidal wetland to the north.  
 
Kawela Stream is in the Kawela Watershed, which encompasses roughly 1.9 square miles (4.8 square km2). 
The total length of the Kawela Stream is approximately 3.2 miles (5.1 km) (Parham et al. 2008). 
Immediately north of the highway, the stream flows west, parallel to the highway for roughly 340 feet (104 
m). It then curves north toward the ocean for approximately 280 feet (85 m) and terminates in an estuary. 
During the survey, a narrow sandy beach separated Kawela Stream from Kawela Bay (Pacific Ocean). 
According to the Final Supplemental EIS for Turtle Bay Resort Expansion (Lee Sichter LLC 2013), flow 
generally percolates slowly through the berm to the bay, with surface water breaking through the beach 
barrier only three to four times annually during periods of heavy flow. Kawela Stream is believed to 
originally drained into Turtle Bay and was re-aligned to drain into Kawela Bay in the 1940s (Lee Sichter 
LLC 2013).  

2.4 Flora and Fauna 
 
SWCA conducted flora and fauna surveys within the survey area on September 26, 2014, and November 
25, 2014. Vegetation types identified during that survey include riparian, koa haole scrub, non-native forest, 
ornamental landscaping, and ruderal. The site is dominated by non-native plants, and no federally or state 
listed plant species were observed (SWCA 2015).  
 
Field surveys for the endangered Hawaiian hoary bat or ‘ōpe‘ape‘a (Lasiurus cinereus semotus) were not 
conducted; however, the bat has the potential to pass through the site or forage or roost based on the habitat 
present (SWCA 2015). No endangered Hawaiian waterbirds were observed during the survey. However, 
species such as the Hawaiian gallinule or ʻalae ‘ula (Gallinula galeata sandvicensis), Hawaiian coot or 
ʻalae keʻokeʻo (Fulica alai), Hawaiian stilt or aeʻo (Himantopus mexicanus), and Hawaiian duck or koloa 
maoli (Anas wyvilliana) could fly over the survey area and could occasionally land. The endangered 
waterbirds are not likely to nest in the area, as suitable nesting habitat is not present.  
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Figure 2. Soil types in the survey area. 
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Figure 3. National Wetland Inventory classifications in and near the survey area. 
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The threatened green sea turtle (Chelonia mydas) and the endangered monk seal (Neomonachus 
schauinslandi) may occasionally haul out or bask on the beach nearby or may be found in the marine waters 
in the vicinity of the survey area. Recommendations for avoiding potential impacts to these species are 
provided in SWCA’s Biological Resource Assessment for Kawela Bridge (SWCA 2015). 

3.0 METHODOLOGY 
 

Before visiting the survey area, SWCA examined aerial photographs and topographic maps to identify 
potential wetlands or WoUS in or near the survey area. Information was also gleaned from the NWI 
program, NRCS hydric soil data, as well as from previous water resource reports and environmental 
assessments/environmental impact statements. 
 
SWCA biologists conducted WoUS determination and delineation fieldwork on September 26, 2014, and 
November 25, 2014. The biologists employed methods for determining the presence of wetlands as 
prescribed by the USACE 1987 Manual (USACE 1987) and the Hawai‘i and Pacific Island Regional 
Supplement (USACE 2012). Based on these documents, jurisdictional wetlands are identified using the 
following three criteria: hydrophytic vegetation, hydric soils, and wetland hydrology. All three criteria must 
be present for an area to be considered a wetland, unless the site is disturbed. An explanation of the three 
wetland criteria is provided in Sections 3.1–3.3. The wetland determination data forms prepared during the 
survey are included in Appendix A. The boundaries of potential non-wetland WoUS were delineated by 
recording the location of the OHWM (see Section 3.4). 
 
Data were primarily collected in coordination with ControlPoint Surveying, Inc. Only a few data points 
were collected with SWCA’s handheld Trimble® GeoExplorer® 2008 Series GPS unit, and those data were 
post-processed in ArcGIS using GPS Correct to sub-meter accuracy. The linear length and acreage of the 
feature was calculated by projecting the point and line data files in a geographic information system.  

3.1 Vegetation  

The USACE defines hydrophytic vegetation as “the community of macrophytes that occurs in areas where 
inundation or soil saturation is either permanent or of sufficient frequency and duration to influence plant 
occurrence” (USACE 2012). The National Wetland Plant List (Lichvar 2012; USACE 2014) designates 
wetland indicator statuses for plants in the Hawaiian Islands. The use of plant indicators helps estimate the 
probability of a species occurring in wetlands versus uplands. Plants are considered hydrophytes if they are 
classified as Obligate (OBL), Facultative Wetland (FACW), or Facultative (FAC). Descriptions of the plant 
indictor statuses are provided in Table 1. 
 

Table 1. Wetland Plant Indicators  

Plant Indicator Code Description 

Obligate Wetland species OBL Almost always is a hydrophyte, rarely in uplands. 

Facultative Wetland species FACW Usually is a hydrophyte, but occasionally found in uplands. 

Facultative species FAC Commonly occurs as either a hydrophyte or non-hydrophyte. 

Facultative Upland species FACU Occasionally is a hydrophyte, but usually occurs in uplands. 

Upland species UPL Rarely is a hydrophyte, almost always in uplands. 

Source: Lichvar et al. (2012). 
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Each sampling point represents a different vegetation community or NWI-designated water. At each 
sampling point, the absolute percentage cover was estimated for each plant species within each vegetation 
strata (i.e., tree, shrub, herb, and woody vine). Species that individually or collectively exceeded 50% of 
the total cover and those with 20% of the total cover in the stratum were considered dominant (USACE 
2012). These species were then compared with The U.S. Army Corps of Engineers 2014 National Wetland 
Plant List for Hawai‘i (USACE 2014). Taxonomy and nomenclature follow Wagner et al. (1999, 2012) and 
Wagner and Herbst (2003). 

3.2 Soils  
 
A hydric soil is “formed under conditions of saturation, flooding, or ponding long enough during the 
growing season to develop anaerobic conditions in the upper part” (NRCS 2010). The NRCS National List 
of Hydric Soils (NRCS 2012) for O‘ahu Island includes 13 hydric soils for the island. SWCA compared the 
NRCS National List of Hydric Soils with soils mapped in the survey area by the NRCS.  
 
This generalized soil survey does not always capture the true hydric condition of the soils on individual 
sites; therefore, on-site soil evaluations of wetlands by specialists are also necessary. Soil characteristics 
were determined in the field by digging pits using a spade. Bedrock substrate often prevented excavation 
to the recommended depth. SWCA biologists identified soil samples in the field with standardized color 
chips (i.e., Munsell Soil Color Charts; Kollmorgen Instruments Corporation 1998) of hue, value, and 
chroma, and by texture (sand, silt, clay, loam, muck, and peat). Anaerobic soil conditions and the presence 
of gleyed soils were of particular interest (USACE 1987).  

3.3 Hydrology  
 
Wetland hydrology examines the behavior of water in wetlands. Indicators of wetland hydrology are 
classified as primary or secondary. Examples of primary hydrologic indicators in Hawai‘i include soil 
saturation, high water table, surface water, hydrogen sulfide odor, sediment and drift deposits, algal mats, 
iron deposits, and the presence of tilapia (Oreochromis sp./Sarotherodon sp.) redds or aquatic fauna 
(USACE 2012). Secondary regional hydrologic indicators include surface soil cracks and geomorphic 
position. One primary indictor or any two secondary indicators must be present to conclude that wetland 
hydrology is present (USACE 2012). SWCA evaluated both primary and secondary hydrology indicators 
at the sampling points.  

3.4 Boundaries of Non-Wetland Waters 
 
The boundaries of potential non-wetland WoUS were delineated by recording the location of the OHWM 
as defined in the USACE Regulatory Guidance Letter 05-05 (USACE 2005). Indicators of OHWM can be 
physical or vegetative and include benches, shelving, drift lines, natural line impressed on the bank, changes 
in the character of soil, transitions in vegetation type and density, destruction of terrestrial vegetation 
(matted-down vegetation), sediment deposition, presence of litter and debris, presence of wrack line, bed 
and banks, multiple observed flow events, scour, sediment sorting, and water staining (USACE 2005, 
2008). SWCA documented the presence of OHWMs at various sample points along the steam bank.  

4.0 FINDINGS 

In all, approximately 0.27 acre (0.11 ha) of non-tidal, non-wetland WoUS was delineated in the survey area 
(Figure 4). The types and acreage of WoUS delineated by SWCA are summarized in Table 2.  
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Figure 4. Survey results and delineated non-wetland waters. 
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Table 2. Potential Waters of the U.S. Delineated by SWCA in the Survey 
Area 

WoUS ID Type Size (acres) 

01 Riverine, Non-tidal 0.27 

Total  0.27 

4.1 Non-Wetland Waters  
 
A single non-tidal, non-wetland water (Kawela Stream) was delineated in the survey area (see Figure 4). 
During the survey, some water flow was observed just upstream of the highway bridge. The surface water 
downstream of the bridge was stagnant during the survey. Near Kawela Bridge, where the banks of the 
drainage are cemented, SWCA determined the OHWM at the top of the vertical concrete wall (Figure 5). 
In the remainder of the survey area, various indicators of OHWM were noted, including a defined bed and 
bank, topography, matted vegetation, and changes in the vegetation type and density.   
 
Within the downstream (northern) portion of the survey area, the stream is densely vegetated in California 
grass (Urochloa mutica) (Figure 6). The left slope of the stream in this area is slightly hardened with grouted 
rip-rap, and the vegetation along the slope appears to be managed by road crews. The OHMW delineation 
in this location was supported by a slight change in slope, new California grass growth, and slight water 
staining on the substrate (just above the change in vegetation). The stream channel continues north of the 
survey area for approximately 280 feet (85 m) before terminating in a forested estuary. Surface connection 
of the stream to the Pacific Ocean was not observed during this survey, because a narrow sandy beach 
separated Kawela Stream from Kawela Bay (Pacific Ocean). It is likely that surface water from the estuarine 
area only reaches the ocean during heavy rain events.  

4.2 Wetlands 

As shown in Table 3, neither of the two sampling points evaluated by SWCA in the survey area meets the 
three-criterion test indicative of wetland conditions pursuant to the USACE 1987 Manual and the Hawai‘i 
and Pacific Island Regional Supplement. Sampling point 1 does not meet any of the criteria, although some 
hydrophytic species are present (Figure 7). Sampling point 2 does have hydrophytic vegetation due to the 
presence of hau (Hibiscus tiliaceous) (Figure 8); however, hydric soils and wetland hydrology were not 
observed. The wetland determination data forms for the sampling points are included in Appendix A.   

Table 3. Determination of Sample Points 

Sampling Point Hydrophytes 
Dominant? 

Hydric Soils 
Present? 

Hydrologic 
Indicator(s) 
Present? 

Is the Sampling 
Point a Wetland? 

1 N N N N 

2 Y N N N 
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Figure 5. Kawela Bridge showing concrete wall and surface water under the bridge. 

 

 

Figure 6. California grass (Urochloa mutica) is abundant in the downstream portion of Kawela Stream. 
Note: Approximate ordinary high water mark is shown by yellow line. 
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Figure 7. Sampling point 1 upstream of the highway bridge, showing some hydrophytic vegetation. 

 

 

Figure 8. Sampling point 2 downstream of the highway bridge in dense hau (Hibiscus tiliaceous). 

 



Determination and Delineation of Wetlands and Other Waters for the Kawela Bridge Project 

12 

5.0 CONCLUSIONS 
 
SWCA surveyed and delineated a single, non-wetland feature in the survey area. This feature, known as 
Kawela Stream, appears non-tidal in the survey area. Surface connection of the stream to the Pacific Ocean 
was not observed during this survey because a narrow sandy beach separated Kawela Stream from Kawela 
Bay (Pacific Ocean).  
 
If the project is designed to avoid placement of dredged or fill material, either temporarily or permanently 
below the delineated OHWM, SWCA recommends requesting a preliminary jurisdictional determination 
and a No Permit Required letter from the Honolulu USACE (under the condition that fill is not placed 
below the OHWM).  
 
If the proposed project intends to place dredged or fill material within the delineated feature (such as bridge 
foundations or pillars), it could be subject to Section 404 of the CWA. A Section 404 permit is not valid 
without a State 401 Water Quality Certification permit from the Clean Water Branch, which can take several 
months to a year to process. In addition, a Stream Channel Alteration Permit (SCAP) may be required from 
the Commission on Water Resource Management (CWRM), depending on the activities proposed. SWCA 
recommends submitting a Request for Determination from the CWRM. If a SCAP is required, the permit 
timeframe is 90 days. These conclusions are subject to confirmation by the USACE Honolulu District.     
 
A similar bridge project was proposed at the site in 2009. At that time, USACE determined that a 
Department of Army Permit under Section 10 of the Rivers and Harbors Act and Section 404 of the Clean 
Water Act would not be required for the proposed bridge replacement (due to no work within the channel), 
but that Kawela Stream is a jurisdictional WoUS (AECOM 2009). 
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 � � �  � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � �
Project/Site:                                                                                                   City:                                         Sampling Date:                        Time:  Applicant/Owner:                                                                                           State/Terr/Comlth.:                  Island:                              Sampling Point:  Investigator(s):                                                                                                                                                                  TMK/Parcel:Landform (hillslope, coastal plain, etc.):                                                                                Local relief (concave, convex, none):  Lat:                                                                        Long:                                                                         Datum:                                Slope (%):  Soil Map Unit Name:                                                                                                                                        NWI classification:Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No  Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) � � � � � � � 
 � � 	 � � 	 � � � � �   � � ! � �  � " � # � ! � � � � � � � " # � � � � # � � �  � � � �  � � � � $  % � � � � �  � $ � " # � %  � �  � � �  & % � � $ �  � '

Hydrophytic Vegetation Present? Yes                 No   Hydric Soil Present?  Yes                 No  Wetland Hydrology Present? Yes                 No  
( ) * + , - . / 0 1 , 2 3 4 , .5 6 * + 6 7 . 8 , * 1 . 7 2 9 : , ) ; <

Remarks: = � � � � � � 	 
 � � � � � � � � � �  � � � � � � " � � � � # � � �  � '
                          Absolute    Dominant  Indicator Tree Stratum   (Plot size:                               )                        % Cover    Species?    Status1.2.3.4.5.                                                                                                                = Total Cover Sapling/Shrub Stratum  (Plot size:                               )1.2.3.4.5.                                                                                                                 = Total Cover Herb Stratum  (Plot size:                               ) 1.2.3.4.5.6.7.8.                                                                                                                = Total Cover Woody Vine Stratum  (Plot size:  ) 1.2.                                                                                                                = Total Cover 

> < / 6 7 . 7 ? , @ , ) * 5 < 4 A ) + , , * B
Number of Dominant Species   That Are OBL, FACW, or FAC:                              (A) 
Total Number of Dominant    Species Across All Strata:                               (B) 
Percent of Dominant Species That Are OBL, FACW, or FAC:                              (A/B) C 4 , D . 1 , 7 ? , ( 7 2 , E 5 < 4 A ) + , , * B
       Total % Cover of:                    Multiply by:       OBL species                        x 1 =  FACW species                        x 2 =  FAC species                        x 3 =   FACU species                        x 4 =  UPL species                        x 5 =   Column Totals:                        (A)                          (B) 
         Prevalence Index  = B/A =                              F G 2 4 < 0 + G * 6 ? H , I , * . * 6 < 7 ( 7 2 6 ? . * < 4 ) B

  1 - Rapid Test for Hydrophytic Vegetation   2 - Dominance Test is >50%   3 - Prevalence Index is 3.01
  Problematic Hydrophytic Vegetation1 (Explain in           Remarks or in the delineation report) 

1Indicators of hydric soil and wetland hydrology must be present, unless disturbed or problematic. F G 2 4 < 0 + G * 6 ?H , I , * . * 6 < 7C 4 , ) , 7 * 9 : , ) ; <
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 � � �  � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � �
Project/Site:                                                                                                   City:                                         Sampling Date:                        Time:  Applicant/Owner:                                                                                           State/Terr/Comlth.:                  Island:                              Sampling Point:  Investigator(s):                                                                                                                                                                  TMK/Parcel:Landform (hillslope, coastal plain, etc.):                                                                                Local relief (concave, convex, none):  Lat:                                                                        Long:                                                                         Datum:                                Slope (%):  Soil Map Unit Name:                                                                                                                                        NWI classification:Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No  Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) � � � � � � � 
 � � 	 � � 	 � � � � �   � � ! � �  � " � # � ! � � � � � � � " # � � � � # � � �  � � � �  � � � � $  % � � � � �  � $ � " # � %  � �  � � �  & % � � $ �  � '

Hydrophytic Vegetation Present? Yes                 No   Hydric Soil Present?  Yes                 No  Wetland Hydrology Present? Yes                 No  
( ) * + , - . / 0 1 , 2 3 4 , .5 6 * + 6 7 . 8 , * 1 . 7 2 9 : , ) ; <

Remarks: = � � � � � � 	 
 � � � � � � � � � �  � � � � � � " � � � � # � � �  � '
                          Absolute    Dominant  Indicator Tree Stratum   (Plot size:                               )                        % Cover    Species?    Status1.2.3.4.5.                                                                                                                = Total Cover Sapling/Shrub Stratum  (Plot size:                               )1.2.3.4.5.                                                                                                                 = Total Cover Herb Stratum  (Plot size:                               ) 1.2.3.4.5.6.7.8.                                                                                                                = Total Cover Woody Vine Stratum  (Plot size:  ) 1.2.                                                                                                                = Total Cover 

> < / 6 7 . 7 ? , @ , ) * 5 < 4 A ) + , , * B
Number of Dominant Species   That Are OBL, FACW, or FAC:                              (A) 
Total Number of Dominant    Species Across All Strata:                               (B) 
Percent of Dominant Species That Are OBL, FACW, or FAC:                              (A/B) C 4 , D . 1 , 7 ? , ( 7 2 , E 5 < 4 A ) + , , * B
       Total % Cover of:                    Multiply by:       OBL species                        x 1 =  FACW species                        x 2 =  FAC species                        x 3 =   FACU species                        x 4 =  UPL species                        x 5 =   Column Totals:                        (A)                          (B) 
         Prevalence Index  = B/A =                              F G 2 4 < 0 + G * 6 ? H , I , * . * 6 < 7 ( 7 2 6 ? . * < 4 ) B

  1 - Rapid Test for Hydrophytic Vegetation   2 - Dominance Test is >50%   3 - Prevalence Index is 3.01
  Problematic Hydrophytic Vegetation1 (Explain in           Remarks or in the delineation report) 

1Indicators of hydric soil and wetland hydrology must be present, unless disturbed or problematic. F G 2 4 < 0 + G * 6 ?H , I , * . * 6 < 7C 4 , ) , 7 * 9 : , ) ; <
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WATERS OF THE U.S. DETERMINATION/DELINEATION SUMMARY 

 
PROJECT NAME: Nanahu Bridge Project  
   
SITE LOCATION: Kahuku, Oʻahu Island, Hawai‘i  
  21°41'35.30"N, 157°58'40.46"W 
   
OWNER:  Hawaiʻi Department of Transportation 

 
SURVEY DATES: September 26, 2014; November 25, 2014 
   
PROJECT STAFF: Tiffany Bovino Agostini, Botanist/Project Manager  
  Jason Cantley, Botanist/Field Technician  

SUMMARY 

SWCA Environmental Consultants (SWCA) was tasked by CH2M HILL to conduct a determination and 
delineation of wetlands and other potential Waters of the U.S. (WoUS) governed by the Clean Water Act 
and the Rivers and Harbors Act at nine bridge projects throughout the state of Hawaiʻi. This report 
summarizes the findings of the WoUS delineation conducted at Nanahu Bridge along Kamehameha 
Highway, Route 83, located in Kahuku, O‘ahu, on September 26, 2014, and November 25, 2014.  

The purpose of the project at this site is to address the existing Nanahu Bridge to meet current design 
standards for roadway width, load capacity, bridge railing and transitions, and bridge approaches. 
Consideration of permanent removal of the existing Cane Haul Bridge that runs parallel to Nanahu Bridge 
will also be evaluated. A temporary replacement bridge will be required during construction on the mauka 
(landward) side of the existing highway bridge. The determination/delineation was conducted to support 
the environmental compliance efforts for the project.  
 
The survey area encompasses approximately 4.34 acres (1.76 hectares). Elevations range from 
approximately 16 to 30 feet (4.9 to 9.1 meters) above mean sea level. The National Wetlands Inventory 
program identifies a single wetland or waterway in the survey area: Palustrine, Forested, Broad-Leaved 
Evergreen, Seasonally Flooded (PFO3C). This linear feature is identified as non-perennial Ho‘olapa 
Stream/Gulch by the State of Hawai‘i and the U.S. Geological Survey. 
 
SWCA delineated approximately 0.20 acre (0.08 hectare) of non-tidal, non-wetland WoUS in the survey 
area based on the location of the ordinary high water mark. This segment of Ho‘olapa Stream appears non-
perennial, and likely carries occasional flow downstream into Punaho‘olapa Marsh. It is unknown whether 
Ho‘olapa Stream connects to the Pacific Ocean. No wetland sampling points were evaluated in the survey 
area due to the lack of hydrophytic plants and other conditions suitable for supporting wetlands. These 
conclusions are subject to confirmation by the U.S. Army Corps of Engineers.  
 
   
  



Determination and Delineation of Wetlands and Other Waters of the U.S. for the Nanahu Bridge Project 

ii 

This page intentionally blank 



Determination and Delineation of Wetlands and Other Waters of the U.S. for the Nanahu Bridge Project 

iii 

CONTENTS 

  

1.0 INTRODUCTION ................................................................................................................................. 1 

2.0 DESCRIPTION OF THE SURVEY AREA ....................................................................................... 1 

2.1 Location and Vicinity .......................................................................................................................... 1 

2.2 Topography and Soils ......................................................................................................................... 3 

2.3 Hydrology ........................................................................................................................................... 3 

2.4 Flora and Fauna ................................................................................................................................... 3 

3.0 METHODOLOGY ............................................................................................................................... 6 

4.0 FINDINGS ............................................................................................................................................. 6 

4.1 Non-Wetland Waters ........................................................................................................................... 6 

4.2 Wetlands ............................................................................................................................................. 8 

5.0 CONCLUSIONS ................................................................................................................................. 10 

6.0 LITERATURE CITED ...................................................................................................................... 11 

FIGURES 

Figure 1. Location of survey area in Kahuku. .......................................................................................... 2 
Figure 2. Soil types in the survey area. ..................................................................................................... 4 
Figure 3. National Wetlands Inventory classifications in and near the survey area. ................................ 5 
Figure 4. Survey results and delineated non-wetland waters. ................................................................... 7 
Figure 5. Ho‘olapa Stream under Nanahu Bridge, with concrete vertical walls and dry stream 

channel. ..................................................................................................................................... 8 
Figure 6. Overgrown vegetation in Ho‘olapa Stream upstream (south) of Kamehameha Highway. ....... 9 
Figure 7. Ho‘olapa Stream looking upstream toward Kamehameha Highway.  Note: Ordinary 

High Water Mark is shown by yellow lines. ............................................................................. 9 

TABLES 

Table 1. Potential Waters of the U.S. Delineated by SWCA in the Survey Area Error! Bookmark not 

defined. 
 
  



Determination and Delineation of Wetlands and Other Waters of the U.S. for the Nanahu Bridge Project 

iv 

ABBREVIATIONS  

CFR Code of Federal Regulations 
CWA Clean Water Act 
CWRM Commission on Water Resource Management  
ha hectare(s) 
km kilometer(s) 
m meter(s) 
MHW Mean High Water 
MHHW Mean Higher High Water 

 

 

  

mm millimeter(s) 
NRCS Natural Resources Conservation Service 
NWI  National Wetlands Inventory 

 
OHWM ordinary high water mark 
SCAP Stream Channel Alteration Permit  
SWCA SWCA Environmental Consultants 
USACE U.S. Army Corps of Engineers 
USGS U.S. Geological Survey 
WoUS Waters of the U.S. 

 
 
 



Determination and Delineation of Wetlands and Other Waters of the U.S. for the Nanahu Bridge Project 

1 

1.0 INTRODUCTION  
 

The U.S. Army Corps of Engineers (USACE) derives its regulatory authority over wetlands and other 
Waters of the U.S. (WoUS) from two federal laws: 1) Section 10 of the Rivers and Harbors Act of 1899, 
and 2) Section 404 of the Clean Water Act (CWA) of 1972. The Rivers and Harbors Act of 1899 prevents 
unauthorized obstruction or alteration of navigable WoUS. Navigable waters are defined as “subject to the 
ebb and flow of the tide and/or presently used, or have been used in the past, or may be susceptible for use 
to transport interstate or foreign commerce” (33 Code of Federal Regulations [CFR] 325.5(c)(2)). A Section 
10 permit is required for non-fill discharging activities proposed within, over, or under WoUS. The limits 
of jurisdiction for tidally influenced navigable waters extend to the high tide line (or sometimes the mean 
high water [MHW] line or mean higher high water [MHHW] line).  
 
Under Section 404 of the CWA, dredged and fill material may not be discharged into jurisdictional WoUS 
(including wetlands) without a permit. According to 40 CFR 230.3, WoUS subject to agency jurisdiction 
under Section 404 include navigable waters and their tributaries, interstate waters and their tributaries, 
wetlands adjacent to these waters, and impoundments of these waters. In addition, waters are protected by 
the CWA if they are determined to have a “significant nexus” with a traditional navigable water or interstate 
water (Environmental Protection Agency [EPA] and USACE 2011). The U.S. Supreme Court’s decision in 
the consolidated cases Rapanos v. United States and Carabell v. United States (126 S. Ct. 2208) provides 
further information regarding whether a wetland or tributary is a WoUS. A Section 404 permit is required 
for all fill or discharge activities below (seaward or makai) the high tide line in tidal waters or below the 
ordinary high water mark (OHWM) for non-tidal, non-wetland waters.  
 
The USACE (33 CFR 230.3) and EPA (40 CFR 230.3) define wetlands as “those areas that are inundated 
or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions” (40 CFR 232.3). The 1987 Corps of Engineers Wetlands Delineation Manual (USACE 1987), 
as amended, outlines the technical guidelines and methods for identifying and delineating wetlands 
potentially subject to Section 404. This manual is supplemented by the 2012 Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Hawai‘i and Pacific Islands Region (USACE 2012). 
 
CH2M HILL is reviewing the proposed project for Nanahu Bridge (hereafter project) pursuant to Section 
10 of the Rivers and Harbors Act and Section 404 of the CWA. The project involves replacing the existing 
Nanahu Bridge that crosses Hoʻolapa Stream to meet current design standards for roadway width, load 
capacity, bridge railing and transitions, and bridge approaches. A temporary bridge and detour will be 
required during construction on the mauka (landward) side of the existing highway bridge. Consideration 
of permanent removal of the existing Cane Haul Bridge that runs parallel to the Nanahu Bridge will also be 
evaluated. This determination/delineation was conducted in support of the environmental compliance 
efforts for the project. 

2.0 DESCRIPTION OF THE SURVEY AREA 

2.1 Location and Vicinity   

The Nanahu Bridge survey area is in Kahuku in the District of Koʻolau Loa on the North Shore of Oʻahu. 
The survey area is along Kamehameha Highway (Route 83) at milepost 13.39, west of the intersection 
between Marconi Road and Kamehameha Highway. It stretches along Kamehameha Highway for 
approximately 1,570 feet (479 meters [m]), and encompasses roughly 4.34 acres (1.76 hectares [ha]) (Figure 
1). Cane Haul Bridge is immediately mauka (landward) of the highway bridge.  
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Figure 1. Location of survey area in Kahuku. 
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The Turtle Bay Resort Golf Course and Punaho‘olapa Marsh are northwest of the survey area. The James 
Campbell National Wildlife Refuge is approximately 1 mile (1.6 kilometers [km]) east of the survey area. 
The surrounding area to the south (mauka) is predominantly undeveloped or agricultural land. 

2.2 Topography and Soils 

The survey area is at the foot of the Ko‘olau Mountains on a flat coastal plain. Elevations range from 
approximately 16 to 30 feet (4.9 to 9.1 m) above mean sea level. The substrate is composed of alluvial sand 
and gravel (Sherrod et al. 2007).  

The Natural Resources Conservation Service (NRCS) identifies three soil types in the survey area (Figure 
2). Most of the survey area is Waialua silty clay, 3%–8% slopes (WkB). The western portion of the survey 
area is classified as Waialua silty clay, 0%–3% slopes (WkA), and a very small percentage of Ka‘ena clay, 
2%–6% slopes (KaB) is at the west tip of the survey area (Foote et al. 1972; NRCS 2013). 

2.3 Hydrology 

Mean annual rainfall for this area is approximately 42 inches (1,066 millimeters [mm]). Rainfall is typically 
highest in March and lowest in June (Giambelluca et al. 2013). The closest rainfall gage to the site (Kahuku) 
has experienced near average rainfall for 2014 through the end of November (National Oceanic and 
Atmospheric Administration/National Weather Service, Weather Forecast Office Honolulu 2014). 

The survey area is in the ‘Ō‘io Gulch Watershed, which encompasses roughly 4.5 square miles (11.5 km2) 
(Parham et al. 2008). The total length of the non-perennial Ho‘olapa Stream/Gulch, which runs under the 
highway bridge, is approximately 1.35 miles (2.17 km). The stream flows northeast from the highway into 
the Links Golf Course at Turtle Bay for approximately 0.45 mile (0.72 km) before reaching a densely 
forested area. According to U.S. Geological Survey (USGS) data and other recent studies (Lee Sichter LLC 
2013), Ho‘olapa Stream/Gulch drains into Punaho‘olapa Marsh, partially via sheet flows across the golf 
course. Punaho‘olapa Marsh is a large spring-fed wetland that is separated from the James Campbell 
National Wildlife Refuge’s Punamanō Marsh by Marconi Road (Hunt and De Carlo 2000). It is not known 
whether Ho‘olapa Stream/Gulch connects to the Pacific Ocean, but Punaho‘olapa Marsh may drain 
eastward to Punamanō during extreme floods (Hunt and De Carlo 2000).  

The National Wetlands Inventory (NWI) identifies a single wetland or waterway in the survey area: 
Palustrine, Forested, Broad-Leaved Evergreen, Seasonally Flooded (PFO3C). This linear feature is 
identified as non-perennial Ho‘olapa Stream/Gulch by the State of Hawai‘i Division of Aquatic Resources 
and the USGS (Figure 3).  

2.4 Flora and Fauna 

SWCA conducted a flora and fauna survey on September 26, 2014, and November 25, 2014. Vegetation 
types identified during that survey include ruderal weedy vegetation, guinea grass grassland, koa haole 
scrub, and ornamental landscaping. The site is dominated by non-native plants, and no federally or state 
listed plant species were observed (SWCA 2015).  

The endangered Hawaiian hoary bat or ‘ōpe‘ape‘a (Lasiurus cinereus semotus) may transit through, forage, 
or roost in the survey area and surrounding areas (SWCA 2015). Although not observed during the survey, 
the endangered Hawaiian goose or nēnē (Branta sandvicensis) is known to occur on golf courses and may 
occasionally be present in and near the survey area. Several listed waterbirds could fly over the survey area 
and occasionally land, but the waterbirds are not likely to nest in the area because suitable nesting habitat 
is not present. Recommendations for avoiding potential impacts are provided in SWCA’s Biological 
Resource Assessment for Nanahu Bridge (SWCA 2015). 
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Figure 2. Soil types in the survey area. 
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Figure 3. National Wetlands Inventory classifications in and near the survey area. 
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3.0 METHODOLOGY 
 

Before visiting the survey area, SWCA examined aerial photographs and topographic maps to identify 
potential wetlands or WoUS in or near the survey area. Information was also sourced from the NWI 
program, NRCS hydric soil data, as well as from previous water resource reports and environmental 
assessments/environmental impact statements. 
 
SWCA biologists conducted WoUS determination and delineation fieldwork on September 26, 2014, and 
November 25, 2014. No wetland sampling points were evaluated in the survey area because of the lack of 
hydrophytic plants and other conditions suitable for supporting wetlands. The boundaries of potential non-
wetland WoUS were delineated by recording the location of the OHWM as defined in the USACE 
Regulatory Guidance Letter 05-05 (USACE 2005). Indicators of OHWM can be physical or vegetative and 
include benches, shelving, drift lines, natural lines impressed on the bank, changes in the character of soil, 
transitions in vegetation type and density, destruction of terrestrial vegetation (matted-down vegetation), 
sediment deposition, presence of litter and debris, presence of wrack line, bed and banks, multiple observed 
flow events, scour, sediment sorting, and water staining (USACE 2005, 2008). SWCA documented the 
presence of OHWMs at various sample points along the steam bank.  
 
Data were primarily collected in coordination with ControlPoint Surveying, Inc. Only a few data points 
were collected with SWCA’s handheld Trimble GeoExplorer 2008 Series GPS unit, and those data were 
post-processed in ArcGIS using GPS Correct to sub-meter accuracy. The linear length of the feature was 
calculated by projecting these point and line data files in geographic information system (GIS) software.  
 
SWCA did not attempt to determine a “significant nexus” to a traditional navigable water by investigating 
whether the feature discharges to the Pacific Ocean, or whether it may potentially affect the chemical, 
physical, and biological integrity of the ocean. 

4.0 FINDINGS 

In all, approximately 0.20 acre (0.08 ha) of non-tidal, non-wetland WoUS was delineated in the survey area 
(Figure 4). The types and acreage of WoUS delineated by SWCA are summarized in Table 1.  

Table 1. Potential Waters of the U.S. Delineated by SWCA in the Survey 
Area 

WoUS ID Type Size (acres) 

01 Riverine, Non-tidal 0.20 

Total  0.20 

4.1 Non-Wetland Waters  

A single non-tidal, non-wetland feature (Ho‘olapa Stream/Gulch) was delineated in the survey area (Figure 
4). Near Nanahu Bridge and the Cane Haul Road Bridge, where the banks of the drainage are cemented, 
SWCA determined the OHWM at the top of the vertical concrete wall (Figure 5). In the remainder of the 
survey area, various indicators of OHWM were noted, including a defined bed and bank, topography, drift 
accumulated in the direction of flow collected behind obstructions, matted vegetation, and changes in the 
vegetation type and density.   
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Figure 4. Survey results and delineated non-wetland waters. 
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Ho‘olapa Stream/Gulch is intermittent, with surface water flow during wetter months or high rainfall 
events, but interspersed by dry periods. No standing or flowing water was observed in the stream channel 
at the time of survey. Upstream of Kamehameha Highway (in the southern portion of the survey area), the 
vegetation is overgrown (Figure 6), suggesting that large flow events have not recently occurred. 
Downstream of Kamehameha Highway, the channel is more open (Figure 7). It is likely that this portion of 
Ho‘olapa Stream/Gulch was altered during creation of the golf course. The stream channel continues 
northwest of the survey area through the Links Golf Course at Turtle Bay for approximately 0.45 mile (0.72 
km) before reaching a densely forested area, and eventually draining into Punaho‘olapa Marsh. Connection 
of the streamflow into the Pacific Ocean was not determined during this survey. It is not known whether 
Ho‘olapa Stream/Gulch connects to the Pacific Ocean, but Punaho‘olapa Marsh may drain eastward to 
Punamanō Marsh during extreme floods (Hunt and De Carlo 2000).  

4.2 Wetlands 

No wetlands were identified in the survey area. The topography of the survey area seems to confine 
intermittent flows within the channel and promote the conveyance of flows outside the survey area.  
 

 

Figure 5. Ho‘olapa Stream under Nanahu Bridge, with concrete vertical walls and dry stream channel. 
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Figure 6. Overgrown vegetation in Ho‘olapa Stream upstream (south) of Kamehameha Highway. 

 

Figure 7. Ho‘olapa Stream looking upstream toward Kamehameha Highway.  
Note: Ordinary high water mark is shown by yellow lines. 
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5.0 CONCLUSIONS 
 
SWCA surveyed and delineated a single, non-perennial, non-wetland feature in the survey area. This 
feature, known as Ho‘olapa Stream/Gulch, is non-tidal. SWCA did not investigate a “significant nexus” 
between the feature and the Pacific Ocean; however, it appears to convey water and sediment to nearby 
Punaho‘olapa Marsh during heavy rainfall events. 
 
If the project is designed to avoid placement of dredged or fill material either temporarily or permanently 
below the delineated OHWM, SWCA recommends requesting a preliminary jurisdictional determination 
and a No Permit Required letter from the Honolulu USACE (under the condition that fill is not placed 
below the OHWM).  
 
If the proposed project intends to place dredged or fill material in the delineated feature (such as a bridge 
foundations or pillars), it could be subject to Section 404 of the CWA. A Section 404 permit is not valid 
without a State 401 Water Quality Certification permit from the Clean Water Branch, which can take several 
months to a year to process. In addition, a Stream Channel Alteration Permit (SCAP) may be required from 
the Commission on Water Resource Management (CWRM), depending on the activities proposed. SWCA 
recommends submitting a Request for Determination from the CWRM. If a SCAP is required, the permit 
timeframe is 90 days. These conclusions are subject to confirmation by the USACE Honolulu District.     
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

KAMEHAMEHA HIGHWAY/KAWELA CAMP ROAD
KAHUKU, HI 96731

COORDINATES

21.6950000 - 21˚ 41’ 42.00’’Latitude (North): 
158.0097000 - 158˚ 0’ 34.92’’Longitude (West): 
Zone 4Universal Tranverse Mercator: 
602442.1UTM X (Meters): 
2399254.8UTM Y (Meters): 
4 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

21158-F1 WAIMEA, HITarget Property Map:
Not reportedMost Recent Revision:

21157-F8 KAHUKU, HIEast Map:
Not reportedMost Recent Revision:
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NO MAPPED SITES FOUND

MAPPED SITES SUMMARY

Target Property Address:
KAMEHAMEHA HIGHWAY/KAWELA CAMP ROAD
KAHUKU, HI  96731

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY Federal Facility Site Information listing

Federal CERCLIS NFRAP site List

CERC-NFRAP CERCLIS No Further Remedial Action Planned

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
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LUCIS Land Use Control Information System

Federal ERNS list

ERNS Emergency Response Notification System

State- and tribal - equivalent CERCLIS

SHWS Sites List

State and tribal landfill and/or solid waste disposal site lists

SWF/LF Permitted Landfills in the State of Hawaii

State and tribal leaking storage tank lists

LUST Leaking Underground Storage Tank Database
INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

UST Underground Storage Tank Database
INDIAN UST Underground Storage Tanks on Indian Land
FEMA UST Underground Storage Tank Listing

State and tribal institutional control / engineering control registries

ENG CONTROLS Engineering Control Sites
INST CONTROL Sites with Institutional Controls

State and tribal voluntary cleanup sites

INDIAN VCP Voluntary Cleanup Priority Listing
VCP Voluntary Response Program Sites

State and tribal Brownfields sites

BROWNFIELDS Brownfields Sites

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
INDIAN ODI Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDL Clandestine Drug Labs
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CDL Clandestine Drug Lab Listing
US HIST CDL National Clandestine Laboratory Register

Local Land Records

LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
SPILLS Release Notifications
SPILLS 90 SPILLS 90 data from FirstSearch

Other Ascertainable Records

RCRA NonGen / NLR RCRA - Non Generators / No Longer Regulated
DOT OPS Incident and Accident Data
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
US MINES Mines Master Index File
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
FINDS Facility Index System/Facility Registry System
RAATS RCRA Administrative Action Tracking System
RMP Risk Management Plans
UIC Underground Injection Wells Listing
DRYCLEANERS Permitted Drycleaner Facility Listing
AIRS List of Permitted Facilities
INDIAN RESERV Indian Reservations
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
LEAD SMELTERS Lead Smelter Sites
PRP Potentially Responsible Parties
2020 COR ACTION 2020 Corrective Action Program List
COAL ASH DOE Steam-Electric Plant Operation Data
PCB TRANSFORMER PCB Transformer Registration Database
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
US AIRS Aerometric Information Retrieval System Facility Subsystem
Financial Assurance Financial Assurance Information Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants
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EDR US Hist Auto Stat EDR Exclusive Historic Gas Stations
EDR US Hist Cleaners EDR Exclusive Historic Dry Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA LF Recovered Government Archive Solid Waste Facilities List
RGA LUST Recovered Government Archive Leaking Underground Storage Tank
RGA HWS Recovered Government Archive State Hazardous Waste Facilities List

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were not identified.

Unmappable (orphan) sites are not considered in the foregoing analysis.
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Due to poor or inadequate address information, the following sites were not mapped. Count: 2 records. 

Site Name  Database(s)____________  ____________

PUNAMANO AIR FORCE STATION  CERC-NFRAP
PAUMALU EARTH STATION - COMSAT  LUST

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6faN6zEdfzwLa6yWN7dZ3XCtzRA8ErpHdrIbAd.zzP7mwv0WLUOU4Q6a6YtxyCCKWMwx9Zco7GFHdEzBZroE45GTXNIvCISit7TF5q9hRAvsArzc8V.O4LSar469pRTJHphk9nvYrj7VImlUbBIr6hCAdUuk.x5Qz.dv6NicfnS7a5iJNUWC3Wq3z5IAErGhd5Hh9TzuzDwOwewwLUNQ3Kda6hXqysFSW4Jz85vV7qysdg99ZUti4yZRXnYeCSdMtOAs6UtwRsXYAXZ48Re94HDJrC9Epc7hHNgy8IzKrCXjIiF5b9Ma6.9lfhGuarFvND6.43MZzQQ5EeGhdWj031Vizb3MwQwEL3SY765R6mqsyvTIWfwj51s47hYvdZzYZS0WCWwkXW8vC17ot3Wx65fhRr9fAefX8O6h4a04r4yip0OUHva.9nMyr83wIKyKbRmfAnUvdvY8.xPKzJck2jMZPOE47V5umKCB5I7Rv7H.0YFjWScBvKZnUog0OtatUP3.6ymHf0ika7cuNa7h4q3rzjKbEMlgdbm83xxlzB9HwHylL9ua48U6681Wyr70WjVV3J357S4Vd1xnZALe4JJbXP.RC889tlZe8JpuRFtaAKKm8BLcA1.hr8cppzDiHGHd6yYvr4toIMQ6bUE5695cdAgy..BGzGNn6rqKPcuK78MIm7VnAZhKv.DG01caW99t6o9eUbWLO7QfUEc53
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6faN6zEdfzwLa6yWN7dZ3XCtzRA8ErpHdrIbAd.zzP7mwv0WLUOU4Q6a6YtxyCCKWMwx9Zco7GFHdEzBZroE45GTXNIvCISit7TF5q9hRAvsArzc8V.O4LSar469pRTJHphk9nvYrj7VImlUbBIr6hCAdUuk.x5Qz.dv6NicfnS7a5iJNUWC3Wq3z5IAErGhd5Hh9TzuzDwOwewwLUNQ3Kda6hXqysFSW4Jz85vV7qysdg99ZUti4yZRXnYeCSdMtOAs6UtwRsXYAXZ48Re94HDJrC9Epc7hHNgy8IzKrCXjIiF5b9Ma6.9lfhGuarFvND6.43MZzQQ5EeGhdWj031Vizb3MwQwEL3SY765R6mqsyvTIWfwj51s47hYvdZzYZS0WCWwkXW8vC17ot3Wx65fhRr9fAefX8O6h4a04r4yip0OUHva.9nMyr83wIKyKbRmfAnUvdvY8.xPKzJck2jMZPOE47V5umKCB5I7Rv7H.0YFjWScBvKZnUog0OtatUP3.6ymHf0ika7cuNa7h4q3rzjKbEMlgdbm83xxlzB9HwHylL9uaX8U6681Wyr70WjVV3J357S4Vd1xnZALe3JJbXP.RC889tlZe6JpuRFtaAKKm8BLc51.hr8cppzDiHGHd5yYvr4toIMQ6bUE5495cdAgy..BGzGNnCrqKPcuK78MIm7VnBZhKv.DG01caW99tAo9eUbWLO7QfUEc53
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

KAMEHAMEHA HIGHWAY/MARCONI ROAD
KAHUKU, HI 96731

COORDINATES

21.6932000 - 21˚ 41’ 35.52’’Latitude (North): 
157.9779000 - 157˚ 58’ 40.44’’Longitude (West): 
Zone 4Universal Tranverse Mercator: 
605733.2UTM X (Meters): 
2399077.0UTM Y (Meters): 
21 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

21157-F8 KAHUKU, HITarget Property Map:
Not reportedMost Recent Revision:
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1 KAHUKU SHRIMP FARM 56-1069 KAMEHAMEHA H RCRA NonGen / NLR Higher 767, 0.145, ESE

MAPPED SITES SUMMARY

Target Property Address:
KAMEHAMEHA HIGHWAY/MARCONI ROAD
KAHUKU, HI  96731

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY Federal Facility Site Information listing

Federal CERCLIS NFRAP site List

CERC-NFRAP CERCLIS No Further Remedial Action Planned

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
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LUCIS Land Use Control Information System

Federal ERNS list

ERNS Emergency Response Notification System

State- and tribal - equivalent CERCLIS

SHWS Sites List

State and tribal landfill and/or solid waste disposal site lists

SWF/LF Permitted Landfills in the State of Hawaii

State and tribal leaking storage tank lists

LUST Leaking Underground Storage Tank Database
INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

UST Underground Storage Tank Database
INDIAN UST Underground Storage Tanks on Indian Land
FEMA UST Underground Storage Tank Listing

State and tribal institutional control / engineering control registries

ENG CONTROLS Engineering Control Sites
INST CONTROL Sites with Institutional Controls

State and tribal voluntary cleanup sites

INDIAN VCP Voluntary Cleanup Priority Listing
VCP Voluntary Response Program Sites

State and tribal Brownfields sites

BROWNFIELDS Brownfields Sites

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
INDIAN ODI Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDL Clandestine Drug Labs
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CDL Clandestine Drug Lab Listing
US HIST CDL National Clandestine Laboratory Register

Local Land Records

LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
SPILLS Release Notifications
SPILLS 90 SPILLS 90 data from FirstSearch

Other Ascertainable Records

DOT OPS Incident and Accident Data
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
US MINES Mines Master Index File
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
FINDS Facility Index System/Facility Registry System
RAATS RCRA Administrative Action Tracking System
RMP Risk Management Plans
UIC Underground Injection Wells Listing
DRYCLEANERS Permitted Drycleaner Facility Listing
AIRS List of Permitted Facilities
INDIAN RESERV Indian Reservations
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
LEAD SMELTERS Lead Smelter Sites
PRP Potentially Responsible Parties
2020 COR ACTION 2020 Corrective Action Program List
COAL ASH DOE Steam-Electric Plant Operation Data
PCB TRANSFORMER PCB Transformer Registration Database
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
US AIRS Aerometric Information Retrieval System Facility Subsystem
Financial Assurance Financial Assurance Information Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants
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EDR US Hist Auto Stat EDR Exclusive Historic Gas Stations
EDR US Hist Cleaners EDR Exclusive Historic Dry Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA LF Recovered Government Archive Solid Waste Facilities List
RGA LUST Recovered Government Archive Leaking Underground Storage Tank
RGA HWS Recovered Government Archive State Hazardous Waste Facilities List

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

ADDITIONAL ENVIRONMENTAL RECORDS

Other Ascertainable Records

RCRA NonGen / NLR: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA NonGen / NLR list, as provided by EDR, and dated 12/09/2014 has revealed that
     there is 1 RCRA NonGen / NLR site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     KAHUKU SHRIMP FARM   56-1069 KAMEHAMEHA H ESE 1/8 - 1/4 (0.145 mi.) 1 7
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Due to poor or inadequate address information, the following sites were not mapped. Count: 2 records. 

Site Name  Database(s)____________  ____________

MARCONI ROAD - CONTAMINATED PROPER  SHWS
PUNAMANO AIR FORCE STATION  CERC-NFRAP

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6l736HCSlooA7LBV3vBf3fviHFq4CiHmSzOYAA17oPcMo7OHAHLQ4JKhLMuCBVhBVROG9SbWvFzTBmYyfSfX4CO5f1cgv4z7iBuX5VlgF6e4qo9g43AN49N3iCmdHHs8m31M9nWzzNWrOLalYuMO6Er7A0lD1.GD7xxm6XpJlOVB7gkv3NQM36ibHqDLCcTNS.da9cOmokQdowitADeq3iL.LCACBAQHVmXj84F8vyUNBT4lfGqV4w.GfRZvvdmXiiih6NuVFNOhqkC34dxp4EVRilmRHQUjmrpu8MQaz37BOkpwYJhM6bsUlF437fJi37bU4vQnHx88CoilSjqH3TomoeuAoTkuAIqw77MnLwpbBl8WViDT5rw9vMHgBBQyfIiqCtcbfFDCv6sIiRx46tUvFb.8qOMz4YyW45aPijnZHCcAmlnN9nwGzBKUObK0YXrN9vX1AovS1BKw79mi23fcPhadcFPEM44a5.En7em8OYSyHbrkvUlsHWiULYD9QI4r65b9lxTn7WnJ3FVH4UKkHxs.C3OnSIPr3QCzoMPPoPSmA4BNVsWKLcEYBFDNVuQv44lkvor0BseefFna4UaDfsLovzt6iJwsARaRFoYmqjYz4tbp6X35iFaWHA6OmZIYCZyizUgrO1RiYjY94QW9AYmn1Ga37maY73snPQ.HcEwMMDUvAZ7Y7lOkO1gLHtodA6JMHVU7LA1yQXOM3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6l736HCSlooA7LBV3vBf3fviHFq4CiHmSzOYAA17oPcMo7OHAHLQ4JKhLMuCBVhBVROG9SbWvFzTBmYyfSfX4CO5f1cgv4z7iBuX5VlgF6e4qo9g43AN49N3iCmdHHs8m31M9nWzzNWrOLalYuMO6Er7A0lD1.GD7xxm6XpJlOVB7gkv3NQM36ibHqDLCcTNS.da9cOmokQdowitADeq3iL.LCACBAQHVmXj84F8vyUNBT4lfGqV4w.GfRZvvdmXiiih6NuVFNOhqkC34dxp4EVRilmRHQUjmrpu8MQaz37BOkpwYJhM6bsUlF437fJi37bU4vQnHx88CoilSjqH3TomoeuAoTkuAIqw77MnLwpbBl8WViDT5rw9vMHgBBQyfIiqCtcbfFDCv6sIiRx46tUvFb.8qOMz4YyW45aPijnZHCcAmlnN9nwGzBKUObK0YXrN9vX1AovS1BKw79mi23fcPhadcFPEM44a5.En7em8OYSyHbrkvUlsHWiULYD9QI4r65b9lxTn7WnJ3FVH4UKkHxs.C3OnSIPr3QCzoMPPoPSmA4BN4sWKLcEYBFDNVuQv34lkvor0BseefFna4UaDfsLovzt6iJws8RaRFoYmqjYz4tbpAX35iFaWHA6OmZIY6ZyizUgrO1RiYjY96QW9AYmn1Ga37maY63snPQ.HcEwMMDUvAZ7Y7lOkO1gLHtod66JMHVU7LA1yQXOM3
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Endangered Species Act Section 7 

Consultation Documentation 











Hawaii Bridges Program ‐ Hawaii, Kauai, and Oahu 
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O – Kawela 

The proposed project is located on Kamehameha Highway (Route 83) at Mile Post 11.39, west of the 

Kawela Camp Road intersection and Turtle Bay Resort on the Island of Oahu. It’s classified as an urban 

principal arterial on the National Highway System. The purpose of the project is to replace the existing 

bridge to meet current design standards for roadway width, load capacity, bridge railing and transitions, 

and bridge approaches. A Final EA/ FONSI was completed in 2009, and preliminary design plans were 

completed in 2003. 

 



Hawaii Bridges Program ‐ Hawaii, Kauai, and Oahu 
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O – Nanahu  

The proposed project is located on Kamehameha Highway (Route 83) at Mile Post 13.39, west of the 

Marconi Road and Kamehameha Highway intersection on the Island of Oahu. It is classified as an urban 

principal arterial on the National Highway System. The purpose of the project is to replace the existing 

bridge to meet current design standards for roadway width, load capacity, bridge railing and transitions, 

and bridge approaches. 

 



United States Department of the Interior 

ln Reply Refer To: 
20 I 5-SL-0081 

J . Michael Will 

FISH AND WILDLIFE SERVICE 
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 

Honolulu, Hawaii 96850 

U.S. Department of Transportation 
Federal Highway Administration 
Central Federal Lands Highway Division 
12300 West Dakota Avenue, Suite 380 
Lakewood, CO 80228 

DEC222~ 

Subject: Species List for Hawaii Bridges Program, Hawaii, Kauai, and Oahu 

Dear Mr. J . Michael Will: 

The U.S. Fish and Wildlife Service (Service) received your letter, dated November 21, 2014, 
requesting a list of federally threatened and endangered species, candidate species, plants and 
animals of special concern, and critical habitats in the vicinity of the proposed bridge projects. 
The Federal Highways Administration (FHW A), Central Federal Lands Highway Division 
(CFLHD), in cooperation with the State of Hawaii Department of Transportation (HDOT), is 
planning to conduct environmental studies for the proposed rehabilitation or replacement of 12 
bridges at 10 locations on the islands of Hawaii, Kauai, and Oahu to improve the safety and 
reliability of the bridges. 

On the island of Hawaii, the Ninole Bridge located along Mamalahoa Highway (Route 11) at 
mile post 56.7 would be rehabilitated or replaced, addressing bridge width, load capacity, railing, 
transitions, and approaches. The Hilea Bridge located on Mamalahoa Highway (Route 11) at 
mile post 57.7 would be rehabilitated or replaced, addressing bridge width, load capacity, railing, 
and transitions. 

On the island of Kauai, Bridge 7E located along Kaumualii Highway (Route 50), approximately 
800 feet west of Maluhia Road intersection, would be rehabilitated or replaced, addressing 
bridge width, load capacity, railing, and transitions. Hanapepe Bridge located on Kaumualii 
Highway (Route 50) in Hanapepe town would be rehabilitated or replaced, addressing bridge 
width, load capacity, railing, transitions, approaches, and effects of scour. Kapaa Stream Bridge 
located on Kuhio Highway (Route 56) near mile post 10 would be rehabilitated or replaced, 
addressing bridge width, load capacity, railing, transitions, and approaches. This project would 
also involve improvements to the highway intersection at Mailihuna Road, including roadway 

TAKE PRIDE®lf: -' 
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widening, lighting, signing, pavement markings, drainage, and other improvements such as 
installation of traffic signals. The three Wainiha Stream bridges located on Kuhio Highway 
(Route 560) at mile post 6.4 and 6.7 would be replaced. Additionally, three load-restricted 
bridges which cross Waioli, Waipa, and Waikoko streams, located at mile posts 3.4, 3.9, and 4.2, 
will be studied to determine loads and alternatives such as temporary bridges or supports 
necessary to provide construction access to the Wainiha Stream bridges. 

On the island of Oahu, the Halona Bridge located on Halona Street, which crosses Kapalama 
Canal, would be rehabilitated or replaced, addressing bridge width, load capacity, railing, 
transitions, approaches, and pedestrian traffic. The Kawela Bridge located on Kamehameha 
Highway (Route 83) at mile post 11.4 would be replaced, addressing bridge width, load capacity, 
railing, transitions, and approaches. The Nanahu Bridge located on Kamehameha Highway 
(Route 83) at mile post 13.4 would be rehabilitated or replaced, addressing bridge width, load 
capacity, railing, transitions, and approaches. The Roosevelt Bridge located on Kamehameha 
Highway (Route 99) at mile post 14.4 would be rehabilitated, addressing bridge load capacity, 
railing, and transitions. 

The Service offers the following comments to assist you in your planning process so that impacts 
to trust resources can be avoided through site preparation, construction, and operation. Our 
comments are provided under the authorities of the Endangered Species Act of 1973 (ESA), as 
amended (16 U.S.C 153 l et seq.). 

Our databases, including data compiled by the Hawaii Biodiversity and Mapping Program 
(HBMP), indicate the following species are known to occur or transit through the vicinity of the 
proposed project areas at Ninole Bridge and Hilea Bridge on the island of Hawaii: the federally 
endangered Blackburn's sphinx moth (Manduca blackbumi, BSM), Hawaiian goose (Branta 
sandvicensis), Hawaiian hawk (Buteo solitarius), Hawaiian hoary bat (Lasiurus cinereus 
semotus), and Hawaiian petrel (Pterodroma sandwichensis); and the threatened Newell's 
shearwater (Puffinus auricularis newelli). There is no designated critical habitat in the vicinity 
of the proposed project areas on the island of Hawaii. 

Our databases, including data compiled by the HBMP, indicate the following species are known 
to occur or transit through the proposed project areas at Bridge 7E, Hanapepe Bridge, Kapaa 
Stream Bridge, and the Wainiha Stream bridges on the island of Kauai: the endangered Hawaiian 
black-necked stilt (Himantopus mexicanus knudseni), Hawaiian moorhen (Gallinula chloropus 
sandvicensis), Hawaiian coot (Fulica alai), Hawaiian duck (Anas wyvilliana), Hawaiian goose, 
Hawaiian hoary bat, and Hawaiian petrel; the threatened Newell's shearwater; and a candidate 
for listing band-rumped storm-petrel (Oceanodroma castro). Additionally, our databases 
indicate the threatened green sea turtle (Chelonia mydas) is known to occur in the vicinity of the 
proposed project areas at the Kapaa Stream Bridge and the Wainiha Stream bridges. There is no 
designated critical habitat in the vicinity of the proposed project areas on the island of Kauai. 

The endangered Hawaiian monk seal (Monachus schauinslandi) may use beach habitat in the 
vicinity of the proposed project at the Kapaa Stream Bridge and the Wainiha Stream bridges. 
The National Marine Fisheries Service (NMFS) is the Federal agency .that consults on potential 
impacts to monk seals, both in their on-shore and ocean habitats. Therefore, we did not review 
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the proposed project for potential project impact<; to monk seals. We recommend that you 
contact NMFS regarding the presence of monk seals in the area and potential impacts to the 
species from the project. 

3 

Our databases, including data compiled by the HBMP, indicate the following species are known 
to occur or transit through the proposed project areas at Kawela Bridge, Nanahu Bridge, and 
Roosevelt Bridge on the island of Oahu: the endangered Hawaiian black-necked stilt, Hawaiian 
moorhen, Hawaiian coot, Hawaiian duck, Hawaiian goose, Hawaiian hoary bat, and Hawaiian 
petrel; and the threatened Newell's shearwater. Hawaiian geese recently arrived on Oahu. A 
pair was first observed in early January 2014 at the First Wind Kawailoa wind farm facility. 
They have successfully nested, fledging two goslings at the James Campbell National Wildlife 
Refuge (NWR) near the town of Kahuku. The pair, originally from Kauai, was translocated to 
Hilo, Hawaii in February 2012, by the State of Hawaii Division of Forestry and Wildlife, and 
were apparently attempting to return to Kauai when they arrived on Oahu. As of December 2014 
the four birds have been seen at the Mililani Agricultural Park, Mililani golf course, and James 
Campbell NWR. 

Additionally, our databases indicate the endangered Hawaiian hoary bat is known to occur or 
transit through the proposed project area at Halona Bridge on the island of Oahu. There is no 
designated critical habitat in the vicinity of the proposed project areas on the island of Oahu. 

The Service recommends the following measures to avoid and minimize project impacts to the 
above listed species. 

Island of Hawaii 

Blackbum·.\· sphinx moth 
Adult Blackburn's sphinx moths feed on nectar from native plants including beach morning 
glory (/pomoea pescaprae). iliee (Plumbago zeylanica). and maiapilo (Capparis sandwichiana). 
BSM larvae feed upon native tree tobacco (Nicotiww glauca), which occupies disturbed areas 
such as open fields and roadway margins. and the native aiea (Nothocestrum sp.), which is found 
in dry to moist forests at elevations ranging from 1,500 to 5.000 feet. We recommend that a 
qualified biologist survey the project area for the presence of larval host plants. If larval host 
plant are detected and will be affected during project construction or operation, we recommend 
that the biologist document I) general larval plant density; 2) proximity of larval plants to project 
sites: 3) average height of the larval plants; 4) signs of larval feeding damage on leaves; and 5) 
presence of BSM larvae on leaves. We recommend that surveys be conducted for BSM and 
potential host plants approximately four to eight weeks following significant rainfall and during 
the wettest portion of the year (usually November-Apri l). 

Hawaiian Goose 
In order to avoid impacts to Hawaiian geese. we recommend a biologist familiar with the nesting 
behavior of the Hawaiian goose survey the area prior to the initiation of any work, or after any 
subsequent delay in work of three or more days (during which birds may attempt nesting). If a 
nest is discovered, work should cease immediately and our office should be contacted for further 
guidance. Furthe1more, all on-site project personnel should be apprised that Hawaiian geese 
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may be in the vicinity of the project at any time during the year. If a Hawaiian goose (or geese) 
appears within 100 feet of ongoing work, all activity should be temporarily suspended until the 
Hawaiian goose (or geese) leaves the area of its own accord. 

Hawaiian Hawk 
Loud, itTegular and unpredictable activities, such as using heavy equipment or building a 
structure, near an endangered Hawaiian hawk nest may cause nest failure. Harassment of 
Hawaiian hawk nesting sites can alter feeding and breeding patterns or result in nest or chick 
abandonment. Nest disturbance can also increase exposure of chicks and juveniles to inclement 
weather or predators. To avoid impacts to Hawaiian hawks, we recommend avoiding brush and 
tree clearing during their breeding season (March through September). If you must clear the 
property during the Hawaiian hawk breeding season, we recommend a nest search of the 
proposed construction site and sutTOLtnding area be conducted by a qualified ornithologist 
immediately prior to start of constmction activities. Surveys should ensure that construction 
activity will not occur within 1,600 feet of any Hawaiian hawk nest. 

Hawaiian Hoary Bat 
The Hawaiian hoary bat roosts in both exotic and native woody vegetation and, while foraging, 
will leave young unattended in "nursery" trees and shrubs when they forage. If trees or shrubs 
suitable for bat roosting are cleared during the breeding season, there is a risk that young bats 
could inadvertently be harmed or killed. To minimize impacts to the endangered Hawaiian 
hoary bat, woody plants greater than 15 feet (4.6 meters) tall should not be disturbed, removed, 
or trimmed during the bat birthing and pup rearing season (June 1 through September 15). Site 
clearing should be timed to avoid disturbance to Hawaiian hoary bats in the project area. 

Seabirds 
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Seabirds, including the Newell's shearwater, Hawaiian petrel and band-rumped storm petrel, fly 
at night and are attracted to artificially-lighted areas resulting in disorientation and subsequent 
fallout due to exhaustion. Seabirds are also susceptible to collision with objects that protrude 
above the vegetation layer, such as utility lines, guy-wires, and communication towers. 
Additionally, once grounded, they are vulnerable to predators and are often struck by vehicles 
along roadways. To reduce potential impacts to seabirds, we recommend the following 
minimization measures be incorporated into your project description: 

• 

• 

Construction activities should only occur during daylight hours. Any increase in the use 
of nighttime lighting, particularly during peak fallout period (September 15 through 
December 15), could result in additional seabird injury or mortality. 

If lights cannot be eliminated due to safety or security concerns, then they should be 
positioned low to the ground, be motion-triggered, and be shielded and/or full cut-off. 
Effective light shields should be completely opaque, sufficiently large, and positioned so 
that the bulb is only visible from below. 
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Island of Kauai 

Please refer to "Hawaiian goose'', "Hawaiian hoary bat", and "Seabirds" under the Island of 
Hawaii (above) for recommended measures to avoid and minimize impacts to the Hawaiian 
goose, Hawaiian hoary bat, and Hawaiian petrel, Newell's shearwater, and band-rumped storm 
petrel. 

Hawaiian Waterbirds 

5 

The Hawaiian stilt, moorhen, coot, and duck are hereafter collectively referred to as "Hawaiian 
waterbirds." Our records indicate there is a high probability that Hawaiian waterbirds may occur 
in the vicinity of the proposed project. We recommend you incorporate the following measures 
into your project description to avoid and minimize impacts to Hawaiian waterbirds: 

• 

• 

• 

• 

• 

• 

• 

A biological monitor should conduct Hawaiian waterbird and nest surveys at the 
proposed project site prior to project initiation. 
Any documented nests or broods within the project vicinity should be reported to the 
Service within 48 hours. 
A 100-foot buffer should be established and maintained around all active nests and/or 
broods until the chicks/ducklings have fledged. No potentially disruptive activities or 
habitat alteration should occur within this buffer. 
The Service should be notified immediately prior to project initiation and provided with 
the results of pre-construction Hawaiian waterbird surveys. 
A biological monitor(s) should be present on the project site during all construction or 
earth moving activities to ensure that Hawaiian waterbirds and nests are not adversely 
impacted. 
If a listed Hawaiian waterbird is observed within the project site, or flies into the site 
while activities are occurring, the biological monitor should halt all activities within 100 
feet of the individual(s). Work should not resume until the Hawaiian waterbird(s) leave 
the area on their own accord. 
A post-construction report should be submitted to the Service with 30 days of the 
completion of the project. The report should include the results of Hawaiian waterbird 
surveys, the location and outcome of documented nests, and any other relevant 
information. 

Sea Turtles 
Artificial lighting can disorient adult sea turtles and hatchlings by affecting their ability to find 
the ocean. To minimize potential impacts to sea turtles that may utilize beaches in the project 
vicinity, no light from the proposed project should be visible from the beach. We recommend 
installation of shielded lighting at construction sites near beaches and around shoreline 
developments. Shielded lights reduce the direct and ambient lighting of beach habitats within 
and adjacent to the project site. Effective light shields should be completely opaque, sufficiently 
large, and positioned so that light from the shielded source does not reach the beach. Projects 
should also be designed to minimize adverse impacts to basking or nesting sea turtles from off
leash pets, mammalian predators, and human disturbance. 
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Island of Oahu 

Please refer to "Hawaiian goose", "Hawaiian hoary bat", "Seabirds", and "Hawaiian waterbirds" 
(above) for recommended measures to avoid and minimize impacts to the Hawaiian goose, 
Hawaiian hoary bat, Hawaiian petrel, Newell's shearwater, Hawaiian black-necked stilt, 
Hawaiian moorhen, Hawaiian coot, and Hawaiian duck. 

Because the proposed activities may cause soil erosion and sedimentation in sensitive aquatic 
habitats, we are attaching the Service's recommended Best Management Practices regarding 
sedimentation and erosion in aquatic environments. We encourage you to incorporate the 
relevant practices into your project design. In addition to the guidance provided in this letter, the 
Service anticipates responding to the U.S. Army Corps of Engineers inter-agency notification 
process and providing further recommendations pursuant to the Fish and Wildlife Coordination 
Act of 1934 (FWCA), as amended (16 U.S.C. 661 et seq.; 48 Stat. 401); and the Clean Water Act 
(CWA), as amended (33 U.S.C. 1251 et seq.; 62 Stat. 1155). 

If additional information becomes available, or it is determined that the proposed project may 
affect federally listed species, we recommend you coordinate with our office early in the 
planning process so that we may further assist you with Endangered Species Act compliance. 
We appreciate your efforts to conserve endangered species. Please contact Adam Griesemer, 
Endangered Species Biologist (phone: 808-285-8261, email: adam_griesemer@fws.gov) should 
you have any questions pertaining to this response. 

Sincerely, 

4 ( 
) I ', r1 / , . , .. -~~ ;L, .( ! ., ... J 

,, ... _~ 

Aaron Nadig 
Assistant Field Supervisor: 
Oahu, Kauai, NWHI, Am.Samoa 

Cc: Paul Luersen, CH2M HILL 



 

 
 

U.S. Fish and Wildlife Service  
Recommended Standard Best Management Practices 

 
The U.S. Fish and Wildlife Service recommends that the measures below be incorporated into 
projects to minimize the degradation of water quality and minimize the impacts to fish and 
wildlife resources.   
 

1. Turbidity and siltation from project-related work shall be minimized and contained 
within the vicinity of the site through the appropriate use of effective silt containment 
devices and the curtailment of work during adverse tidal and weather conditions. 

 
2. Dredging/filling in the marine environment shall be scheduled to avoid coral spawning 

and recruitment periods and sea turtle nesting and hatching periods. 
 

3. Dredging and filling in the marine/aquatic environment shall be designed to avoid or 
minimize the loss special aquatic site habitat (beaches, coral reefs, wetlands, etc.) and the 
function of such habitat shall be replaced. 

 
4. All project-related materials and equipment (dredges, barges, backhoes, etc.) to be placed 

in the water shall be cleaned of pollutants prior to use. 
 

5. No project-related materials (fill, revetment rock, pipe, etc.) should be stockpiled in the 
water (intertidal zones, reef flats, stream channels, wetlands, etc.) or on beach habitats. 

 
6. All debris removed from the marine/aquatic environment shall be disposed of at an 

approved upland or ocean dumping site.  
 

7. No contamination (trash or debris disposal, non-native species introductions, attraction of 
non-native pests, etc.) of adjacent habitats (reef flats, channels, open ocean, stream 
channels, wetlands, beaches, forests, etc.) shall result from project-related activities.  This 
shall be accomplished by implementing a litter-control plan and developing a Hazard 
Analysis and Critical Control Point Plan (HACCP – see http://www.haccp-
nrm.org/Wizard/default.asp) to prevent attraction and introduction of non-native species. 

 
8. Fueling of project-related vehicles and equipment should take place away from the water 

and a contingency plan to control petroleum products accidentally spilled during the 
project shall be developed.  Absorbent pads and containment booms shall be stored on-
site, if appropriate, to facilitate the clean-up of accidental petroleum releases. 

 
9. Any under-layer fills used in the project shall be protected from erosion with stones (or 

core-loc units) as soon after placement as practicable. 
 

10. Any soil exposed near water as part of the project shall be protected from erosion (with 
plastic sheeting, filter fabric etc.) after exposure and stabilized as soon as practicable 
(with native or non-invasive vegetation matting, hydroseeding, etc.). 

 











 
 
 Central Federal Lands Highway Division      12300 West Dakota Avenue 
                                                                                                                                                                            Suite 380 
  Lakewood, CO 80228 
 January 20, 2016 Office: 720-963-3647 
      Fax:  720-963-3596
   Michael.Will@dot.gov 
 
   In Reply Refer To: 
DRAFT  HFPM-16 

Mary Abrams, Field Supervisor  
U.S. Fish and Wildlife Service 
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 
Honolulu, HI 96850  
 
Michael Tosatto, Administrator 
National Marine Fisheries Service 
1845 Wasp Boulevard, Building 176 
Honolulu, HI 96818 
 
Re:  Section 7 Consultation for Proposed Kawela and Nanahu Bridge Replacement Project, 

Kamehameha Highway (Route 83), Oahu Island, Hawaii  
 
Dear Ms. Abrams and Mr. Tosatto: 
 
The Central Federal Lands Highway Division (CFLHD) of the Federal Highway Administration 
(FHWA), in cooperation with the State of Hawaii Department of Transportation (HDOT) is 
proposing to replace the Kawela and Nanahu bridges on Kamehameha Highway (Route 83), in 
the Koolauloa District on Oahu, Hawaii. The purpose of the project is to improve Kawela and 
Nanahu bridges and their approaches, so as to maintain the Kamehameha Highway as a safe and 
functional component of the regional transportation system for highway users, and to alleviate the 
vegetation and sedimentation maintenance issues caused by poor flow conditions beneath both 
bridges. 

The enclosed biological assessment (BA) addresses potential project impacts on federally listed 
threatened and endangered species, including two seabirds (the endangered Hawaiian petrel 
[Pterodroma sandwichensis] and the threatened Newell’s shearwater [Puffinus auricularis 
newelli]), four waterbirds (the endangered Hawaiian coot [Fulica alai], the endangered Hawaiian 
gallinule [Gallinula chloropus sandvicensis], the endangered Hawaiian stilt [Himantopus 
mexicanus knudseni], and the endangered Hawaiian duck [Anas wyvilliana]), the endangered 
Hawaiian goose (Branta sandvicensis), the endangered Hawaiian hoary bat (Lasiurus cinereus 
semotus), the endangered Hawaiian monk seal (Neomonachus schauinslandi), and two sea turtles 
(the threatened green sea turtle [Chelonia mydas] and the endangered Hawksbill sea turtle 
[Eretmochelys imbricate]). The BA concludes the following: 

 The Hawaiian petrel and Newell’s shearwater are unlikely to occur in the action area 
because suitable habitat does not exist; however, these seabirds may be attracted to 
construction lights as they fly over the action area. The proposed project may affect, but is 
not likely to adversely affect the Hawaiian petrel and Newell’s shearwater.   

 The Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, and Hawaiian duck may occur in 
the action area, as there is suitable nesting and foraging habitat. However, impacts would 



 
 

2 
 

be discountable or insiginificant, such that the project may affect, but is not likely to 
adversely affect these species. 

 The Hawaiian goose may occur in the action area, as there is suitable nesting and foraging 
habitat. However, impacts would be discountable or insiginificant, such that the project 
may affect, but is not likely to adversely affect the Hawaiian goose. 

 The action area contains habitat that could support roosting and foraging for the Hawaiian 
hoary bat. However, the timing of construction and minimal construction footprint will 
preclude any major or long-term effects, such that the project may affect, but is not likely 
to adversely affect the Hawaiian hoary bat. 

 The Hawaiian monk seal may occur in the action area, as there is habitat that could 
support monk seal pupping, nursing, foraging and haul-out. Because all impacts on the 
Hawaiian monk seal would be discountable or insignificant, the proposed action may 
affect, but is not likely to adversely affect, individuals or populations of the species. The 
action area also includes recently designated critical habitat for Hawaiian monk seal. 
Because impacts on the critical habitat would be discountable or insignificant, the 
proposed project is not likely to destroy or adversely modify critical habitat for this 
species. 

 The green sea turtle is known to occur in the action area, as there is habitat that supports 
nesting and foraging for this species. The Hawksbill sea turtle may occur in the action 
area, as there is habitat that could support foraging for this species. Because impacts to 
these species would be discountable or insignificant, the proposed action may affect, but is 
not likely to adversely affect the green sea turtle and Hawksbill sea turtle. 

 
To comply with Section 7(a) of the Endangered Species Act of 1973, as amended (16 U.S.C. 
1531 et seq.)(ESA), FHWA is requesting informal consultation on the Hawaiian petrel, Newell’s 
shearwater, Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, Hawaiian duck, Hawaiian goose, 
Hawaiian hoary bat, Hawaiian monk seal, green sea turtle, and Hawksbill sea turtle.  
 
If you require further information or have questions, please contact Nicole Winterton, 
Environmental Protection Specialist, by email at Nicole.winterton@dot.gov or by phone at    
(720) 963-3689. We appreciate your assistance with this project. 
 
 Sincerely, 
  
   
 
 Michael Will 
 Project Manager 
 
 
Enclosure: 
Biological Assessment for the Proposed Kawela and Nanahu Bridge Project, Koolauloa, Hawaii 
 
cc: 
Lisa Hadway, State of Hawaii Division of Forestry and Wildlife 
Frazer McGilvray, State of Hawaii Department of Aquatic Resources 
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1. INTRODUCTION 
The Federal Highway Administration (FHWA) Central Federal Lands Highway Division, in partnership 
with the Hawai‘i Department of Transportation (HDOT), is proposing to replace Kawela and Nanahu 
Bridges (proposed action) to meet current design standards for roadway width, load capacity, bridge 
railing and transitions, and bridge approaches (Figure 1). The proposed action is located at mile posts 11.4 
(Kawela) and 13.4 (Nanahu) on Kamehameha Highway (Route 83), which is the only roadway 
connecting O‘ahu’s North Shore communities. CH2M HILL contracted SWCA Environmental 
Consultants (SWCA) on behalf of FHWA to complete a biological assessment (BA) for the proposed 
action. 

The purpose of this BA is to evaluate the proposed action in sufficient detail to determine its potential 
effects on federally listed threatened and endangered species, species proposed for listing, candidate 
species for listing, and critical habitat. The BA also evaluates the potential effects of the proposed action 
on designated and proposed critical habitat. 

Section 7(a)(1) of the Endangered Species Act (ESA) of 1973 (as amended) directs all federal agencies to 
participate in the conservation and recovery of threatened and endangered species. Section 7(a)(2) of the 
ESA states that each federal agency shall consult with the U.S. Fish and Wildlife Service (USFWS) to 
ensure that any action they authorize, fund, or carry out is not likely to jeopardize the continued existence 
of a listed species or result in the destruction or adverse modification of designated critical habitat. The 
proposed action would be federally funded, and FHWA is the lead agency for the Section 7 consultation. 
Because this BA includes impacts for terrestrial and marine species, it will be submitted to the USFWS 
and the National Oceanic and Atmospheric Administration’s (NOAA) National Marine Fisheries Service 
(NMFS) (informally known as NOAA Fisheries). 

1.1. Consultation to Date 
Michael Will, Project Manager from the FHWA Central Federal Lands Highway Division, sent a letter to 
the USFWS on November 21, 2014, requesting a list of federally threatened and endangered species, 
candidate species, plants and animals of special concern, and critical habitats near the proposed action. 
USFWS replied to the letter on December 22, 2014, listing the species that may occur on O‘ahu along 
with recommended measures that USFWS believes will reduce impacts on each species (USFWS 2014a). 
Conservation measures that will be incorporated into the proposed action are listed in section 2.5. 

CH2M HILL hosted a meeting in their Honolulu Office on March 13, 2015, to discuss the Hawai‘i 
Bridges Program with the FHWA Central Federal Lands Highway Division, USFWS, CH2M HILL, State 
of Hawai‘i Division of Aquatic Resources, NOAA, Environmental Protection Agency, and SWCA. On 
December 11, 2014, CH2M HILL and SWCA also met with the U.S. Army Corps of Engineers at their 
Honolulu District Office. The purpose of these meetings was to introduce the project locations, and 
generally discuss potential biological and regulatory issues associated with the Hawai‘i Bridges Program. 
Additionally, an informal telephone conversation was held between SWCA and Adam Griesemer 
(USFWS) on May 1, 2015, pertaining to combining BAs for bridges with similar species and potential 
impacts. As recommended by the USFWS, two Fish and Wildlife Coordination Act (FWCA) meetings 
were held on December 8 and December 15, 2015, to discuss avoidance and minimization measures for 
fish and wildlife resources and water quality. 

 



Biological Assessment for the Proposed Kawela and Nanahu Bridge Project in Koʻolau Loa, Hawai‘i   

2 

 

 
Figure 1. Proposed action project locations. 
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2. PROPOSED ACTION  
The proposed action would replace the Nanahu Bridge and Kawela Bridge in their existing locations to 
address the bridges’ structural and functional deficiencies. The highway section at each bridge would be 
closed during the construction period, and a two-way bypass route and temporary crossing would be 
provided mauka of the highway. Components of the project, construction considerations, a description of 
the survey areas, project areas, and action areas, as well as conservation measures to be incorporated into 
the project are described below. 

2.1. Bridge Replacement 
The existing bridge structures were constructed in 1931 and consist of concrete T-beam construction. The 
existing Kawela Bridge is 24 feet long and 27 feet wide; the existing Nanahu Bridge is 26 feet long and 
28 feet wide. Each roadway approach for both bridge structures currently accommodates two 11-foot 
lanes with 4-foot shoulders on each side; shoulder widths are reduced to 1 foot on the bridge structures. 

The proposed action would consist of the replacement of the Kawela and Nanahu Bridges, temporary 
bypass routes, approach roadways, potential staging areas, and potential utility relocations. The proposed 
action would provide for new bridges to accommodate a minimum of two 12‐foot lanes, 8‐foot shoulders, 
and barriers (as needed).  

 Kawela 
The Kawela portion of the project area encompasses a total area of 2.6 acres (1.0 hectares [ha]), 
comprising 1.6 acre (0.6 ha) of a permanent impact area and 1.0 acre (0.4 ha) of a temporary impact area 
(Figure 2). Under the proposed action, the proposed bridge would have a minimum horizontal clearance 
width of 40 feet, with an overall width of approximately 42 feet, which would accommodate two 12-foot 
travel lanes, two 8-shoulders and barrier railings. The overall length of bridge and number of bridge spans 
would be dependent on the total area (opening) required to accommodate the Kawela Stream flows in 
accordance with the project’s hydraulic standards. Channel improvements would be required immediately 
upstream and downstream of the bridge outside of the existing HDOT right-of-way to transition the 
existing stream channel to the new bridge. These channel improvements would include design elements 
for scour and erosion such as riprap, slope armoring or other methods. 

The proposed bridge would be supported on foundations; both shallow and deep foundations may be 
feasible. Because of the loose and highly compressible soil underlaying the site at relatively shallow 
depths, excessive settlement may occur with shallow foundations. Deep foundations, such as driven piles, 
may be more feasible because of the loose silty gravel, which is susceptible to liquefaction in a seismic 
event. Various bridge abutments types may be feasible for the project. A traditional reinforced concrete 
stub abutment, supported by either spread footings or piles and a Geosynthetic Reinforced Soil (GRS) are 
two feasible options. 

To minimize impacts to the section of Kawela Stream channel that parallels the highway and the existing 
domestic water supply pipeline on the makai side of the bridge, the proposed project would shift the 
roadway alignment approximately 10 feet mauka of the existing centerline. The permanent road approach 
improvements would begin approximately 600 feet west and end approximately 500 feet east of the 
Kawela Stream crossing. These improvements would typically include grading, drainage, paving, and 
roadside barriers to transition the road from the new bridge to connect back to the existing road. The 
proposed project may require retaining walls and/or wing walls to further reduce impacts to the Kawela 
Stream channel or additional right-of-way. 
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Figure 2. Kawela Bridge portion of the project area. 
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Based on the realignment, the proposed bridge location would potentially avoid the water supply pipeline. 
The pipeline may require relocation, but could possibly be relocated within the existing HDOT right-of-
way. The 3 inch conduit attached to the existing bridge would be transferred to the new bridge. The 
overhead electrical power distribution lines and telecommunication lines located south of the highway 
would be relocated further mauka within the new planned right-of-way.  

 Nanahu 
The Nanahu portion of the project area encompasses a total area of 1.9 acres (0.8 hectares [ha]), 
comprising 1.2 acre (0.5 ha) of a permanent impact area and 0.7 acre (0.3 ha) of a temporary impact area 
(Figure 3). Under the proposed action, the proposed replacement bridge would have a minimum 
horizontal clearance width of 40 feet, with an overall width of approximately 42 feet, which would 
accommodate two 12-foot travel lanes, two 8-shoulders, and barrier railings. The overall length of bridge 
and number of bridge spans would be dependent on the total area (opening) required to accommodate the 
Nanahu Stream flows in accordance with the project’s hydraulic standards.  

The proposed bridge would utilize a hard surface lined bottom slab or mat, such as concrete or similar 
materials, which would aid in sustaining stream flow velocities. Channel improvements would be 
required immediately upstream and downstream of the bridge outside of the existing HDOT right-of-way 
to transition the existing stream channel to the new bridge. These channel improvements would include 
design elements for scour and erosion such as riprap, slope armoring, or other methods. 

The proposed new bridge would be supported on foundations; both shallow and deep foundations may be 
feasible. Various bridge abutments types may be feasible for the project. A traditional reinforced concrete 
stub abutment, supported by either spread footings or piles and a GRS are two feasible options. The final 
proposed bridge structure elements (foundations, abutments, and bridge superstructure) would be 
identified following additional engineering analysis. 

The proposed project would shift the roadway alignment approximately 7 feet makai of the existing 
centerline. This shift would center the proposed new bridge within the existing 50 foot HDOT right-of-
way and reduce impacts to private properties. The permanent road approach improvements would begin 
approximately 600 feet west and end approximately 500 feet east of the Nanahu Stream crossing. These 
improvements would typically include grading, drainage, paving, and roadside barriers to transition the 
road from the new bridge to connect back to the existing road. 

The proposed bridge location would impact the water supply pipeline. The pipeline would require 
relocation outside of the existing HDOT right-of-way. The 3 inch conduit attached to the existing bridge 
would be transferred to the new bridge. The overhead electrical power distribution lines and 
telecommunication lines located south of the highway are not planned to be impacted or relocated by the 
proposed project.  

2.2. Construction Activities 
The proposed project would involve typical roadway and bridge construction activities, including the 
following: 

• Installing temporary roadways and bridges 
• Demolishing existing bridge structures (including the abutments and foundations [as well as the 

upstream abandoned pier footing from the old railroad bridge, in the case of Nanahu Bridge) 
• Erecting structural members such as beams and columns 
• Pouring concrete 
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Figure 3. Nanahu Bridge portion of the project area. 
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• Excavating, placing fill, grading, and paving 
• Installing temporary and permanent erosion control devices 
• Installing highway appurtenances such as signing, roadside barriers, and pavement markings 

Construction equipment anticipated to be used in the construction of the bridge foundations, abutments, 
and superstructure is expected to include the following: 

• Bulldozers 
• Pile drivers 
• Augers for possible drilled shaft construction 
• Excavators 
• Cranes 
• Dump trucks 
• Hydraulic rams 
• Dewatering pumps and hoses 

Additional equipment will be used as necessary. The majority of the construction materials would likely 
come from areas near Honolulu, within the State of Hawaiʻi.  

The new bridges would be constructed and the existing bridges would be demolished in three stages. The 
first stage would involve installation of erosion and sedimentation control measures, construction of the 
temporary bypass road and stream crossing, and routing of traffic to the temporary bypass. The second 
stage would involve demolition of the existing bridge and construction of the new bridge and roadway 
approaches. The third stage would involve routing traffic to the new bridge, removing the temporary 
bypass road and stream crossing, and completing permanent erosion control devices. 

At the Kawela Bridge, a temporary, 24-foot-wide, two-lane bypass road and temporary bridge would be 
used to direct traffic around the bridge replacement site. The bypass roads and temporary bridges would 
be constructed on the mauka side of Kamehameha Highway. The bypass road provide a 10-foot-wide lane 
in each direction, 2-foot-wide shoulders, and barriers, as needed. 

At the Nanahu Bridge, a temporary, 12-foot wide, one-lane bypass road would be used to direct one lane 
of traffic around the site while the opposing traffic utilizes an open lane on the existing bridge. The 
bypass road provides a 10-foot-wide lane in each direction, 2-foot-wide shoulders, and barriers, as 
needed. 

The construction of new bridge foundations, abutments, or piers and demolition of the existing structures 
within the streams would utilize dewatering structures (such as cofferdams and/or stream diversions) to 
allow work to occur in dry conditions. All or portions of the bridge construction area would be dewatered 
before in-stream work. The dewatering structure would be installed where needed for dewatering below 
the Ordinary High Water Mark (OHWM) at Nanahu and Kawela bridges, and would be sized as needed to 
dewater the bridge construction area. The size and location of the dewatering structure would account for 
tidal fluctuations anticipated during the construction window. The dewatering structure would be 
removed immediately after it is no longer needed. 

Staging of personnel and equipment would occur in the project area within three TMKs: (1) 5-7-01: 21, 
(1) 5-7-06: 22, and (1) 5-6-05: 013. Demolition debris would require disposal at an approved landfill. 
Disposal of any dredged material and water from dewatering would be conducted in accordance with the 
appropriate regulatory agency approvals. 
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2.3. Survey Area and Project Area 
On-site field observations were made in each bridge’s defined survey area by SWCA biologists in 
September and November 2014. These survey areas were based on the expected project footprint at the 
time; however, the project area, defined as all areas where direct impacts (permanent and temporary) are 
proposed to occur, changed slightly after the field survey. Both survey areas are larger than the current 
project area, as shown in Figure 4. 

 Kawela 
The Kawela survey area and project area are on Kamehameha Highway (State Route 83), in the District 
of Koʻolau Loa, on the North Shore of Oʻahu (see Figure 2). The survey area stretches along 
Kamehameha Highway for approximately 2,016 feet (614 meters [m]) west of the intersection with 
Pahipahialua Street and slightly east of the Kawela Camp Road intersection. The survey area 
encompasses approximately 6.33 acres (2.56 hectare [ha]). Elevations in the survey area range from 
roughly 3 to 8 feet (0.9 to 2.4 m) above sea level. 

The Turtle Bay Resort and Golf Course are east of the Kawela project area. The James Campbell National 
Wildlife Refuge (NWR) is over 2 miles (3.22 kilometers [km]) east of the project area. 

 Nanahu 
The Nanahu survey area and project area are along Kamehameha Highway (State Route 83) in the District 
of Koʻolau Loa on the North Shore of Oʻahu (see Figure 3). The survey area is at milepost 13.39, west of 
the Marconi Road and Kamehameha Highway intersection. It stretches along Kamehameha Highway for 
approximately 1,570 feet (479 m) and encompasses approximately 4.34 acres (1.76 ha). A Cane Haul 
Bridge is immediately mauka (landward) of the highway bridge. Elevations in the survey area range from 
roughly 16 to 30 feet (4.9 to 9.1 m) above sea level. 

The Turtle Bay Resort and Golf Course are northwest of the project area. The southwest boundary of the 
James Campbell NWR is within the survey area, but the NWR does not intersect with the project area. 

2.4. Action Areas 
The ESA defines an action area as the area within which all of the direct and indirect impacts of the 
project would occur (50 CFR 402.02). In other words, it is the geographic area that would be affected by 
construction and maintenance of the project. The Kawela and Nanahu action areas were determined based 
on potential for construction noise to travel through the surrounding areas. This is because noise would be 
the most far-reaching impact resulting from the proposed action. The action areas (see Figure 4) extend 
1,000 feet (305 m) from each project area, covering a total of 168 acres (68 ha) and 131 acres (53 ha) for 
Kawela and Nanahu action areas, respectively.  

The 1,000-foot (305-m) buffer defines the action areas based on the distance a 100 A-weighted-decibel 
(dBA) noise (such as a rock drill, paver, or impact pile driver) would attenuate to background levels 
(approximately 50 dBA) over flat terrain with little to no vegetation. This area is conservatively defined 
and likely encompasses an area larger than the area within which all impacts would occur. The actual 
distance that noise effects would occur is likely smaller than each action area because quieter equipment 
would be used and local topography and vegetation would shield the produced noise. 
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Figure 4. Kawela and Nanahu project area, survey areas, and action areas. 
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2.5. Conservation Measures 
Implementation of the proposed action would include a variety of conservation measures to reduce or 
eliminate project-related impacts and avoid adverse effects to listed species. Conservation measures for 
the proposed action consists of the following: 

Waterbirds 

• Due to the proximately to the NWR, waterbird nest searches will be conducted by a qualified 
biologist in areas with suitable waterbird habitat prior to construction.   

• Although not expected due to the lack of suitable nesting habitat within the project area, if a 
waterbird nest with eggs or chicks/ducklings is discovered, work will cease within 100 feet (30 
m) of the nest until the chicks/ducklings have fledged.  

• Waterbird nests, chicks or broods found in the project area before or during construction will be 
reported to the USFWS within 48 hours.  

• If an endangered Hawaiian waterbird is present or lands in the area during on-going activities, 
then all activities within 100 feet (30 m) of the bird will cease, and the bird will also not be 
approached. Work may continue after the bird leaves the area of its own accord.  

Nēnē  

• A biologist familiar with the nesting behavior of the Hawaiian goose, or nēnē (Branta 
sandvicensis), will survey suitable habitat within the project area before the initiation of any 
work, or after any subsequent delay in work of 3 or more days (during which birds may attempt 
nesting).  

• All regular on-site staff will be trained to identify nēnē and will know the appropriate steps to 
take if nēnē are present on-site. 

• If a nēnē is found in the area during ongoing activities, all activities within 100 feet (30 m) of the 
bird will cease, and the bird will not be approached. If a nest is discovered, USFWS will be 
contacted. If a nest is not discovered, work may continue after the bird leaves the area of its own 
accord. 

Seabirds 

• Construction activity will be restricted to daylight hours during the seabird peak fallout period 
(September 15–December 15) to avoid the use of nighttime lighting that could attract seabirds. 
Dark sky procedures will be used outside the peak fallout period if night work is required. 

• All outdoor lights will be shielded to prevent upward radiation. This has been shown to reduce 
the potential for seabird attraction (Reed et al. 1985; Telfer et al. 1987). A selection of acceptable 
seabird-friendly lights can be found online at the Kaua‘i Seabird Habitat Conservation website 
(2013). 

• Outside lights that are not needed for security and safety will be turned off from dusk through 
dawn during the peak fallout period (September 15–December 15). 

Hawaiian Hoary Bat 

• Any fences that may be erected as part of the project will have barbless top-strand wire to prevent 
entanglements of the Hawaiian hoary bat on barbed wire. No fences in the survey area were 
observed with barbed wire during the survey; however, if fences are present within the project 
limits, the top strand of barbed wire will be removed or replaced with barbless wire. 
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• In general, no trees taller than 15 feet (4.6 m) will be trimmed or removed as a result of this 
project between June 1 and September 15, when juvenile bats that are not yet capable of flying 
may be roosting in the trees; however, if a limited number of trees will need to be cleared during 
that time period, a qualified biologist will use appropriate protocols to surveys for bats prior to 
trimming or cutting. 

Monk Seal and Sea Turtles 

• Construction activities will not begin if a monk seal or turtle is in the construction area or within 
150 feet (46 m) of the construction area. Construction can only begin after the animal voluntarily 
leaves the area. If the species is noticed after work has already begun, that work may continue 
only if, in the best judgment of the project supervisor, that there is no way for the activity to 
adversely affect the animal(s).   

• Any construction-related debris that may pose an entanglement threat to monk seals and turtles 
will be removed from the construction area at the end of each day and at the conclusion of the 
construction project. 

• Workers will not attempt to feed, touch, ride, or otherwise intentionally interact with any monk 
seals or sea turtles. 

• Shielded lighting will be considered to reduce direct and ambient light to potential nearby beach 
habitat.  

• Lights that use longer wavelength (yellow) lights that are not attractive to hatchling turtles will be 
used wherever possible.  

 
The following measures to protect marine water quality are recommended by the NMFS Protected 
Resources Division (NOAA NMFS 2015a). The applicability of these measures to the proposed project 
will depend on the site-specific construction means and methods chosen. 

• A contingency plan to control toxic materials will be developed. 

• Appropriate materials to contain and clean potential spills will be stored at the work site and be 
readily available. 

• All project-related materials and equipment placed in the water will be free of pollutants. 

• The project manager and heavy equipment operators will perform daily pre-work equipment 
inspections for cleanliness and leaks. All heavy equipment operations will be postponed or halted 
will a leak be detected, and they will not proceed until the leak is repaired and the equipment is 
cleaned. 

• Fueling of land-based vehicles and equipment will take place at least 50 feet away from the 
water, preferably over an impervious surface. Fueling of vessels will be done at approved fueling 
facilities.  

• Turbidity and siltation from project-related work will be minimized and contained through the 
appropriate use of erosion control practices, effective silt containment devices, and the 
curtailment of work during adverse weather and tidal/flow conditions. 

• A plan will be developed to prevent debris and other wastes from entering or remaining in the 
marine environment during the project. 
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3. METHODOLOGY AND SPECIES/CRITICAL HABITIAT 
COVERED IN THE EVALUATION OF POTENTIAL 
IMPACTS 

The USFWS maintains lists of endangered, threatened, proposed, and candidate species known or thought 
to occur in Hawai‘i. The USFWS also designates critical habitat in the state for some listed species. 
Endangered and threatened species are protected under the ESA (16 United States Code [USC] 1531 et 
seq.). The ESA specifically prohibits take, which is defined as “to harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect, or to engage in any such conduct” of a listed species. Harm includes 
“significant habitat modification or degradation that kills or injures wildlife by significantly impairing 
essential behavioral patterns, including breeding, feeding or sheltering.” This report evaluates federally 
protected (endangered and threatened), proposed species, and candidate species with potential to be 
impacted by the proposed action.  

The determination of potential for local species occurrence was based on 1) existing information on 
distribution and 2) qualitative comparisons of the habitat requirements of each species with vegetation 
communities, landscape features, and/or water quality conditions in the survey areas. Possible impacts to 
these species were evaluated based on reasonably foreseeable project-related activities and the local loss 
of habitat. 

Federally-listed species were evaluated for potential to occur in the action area using the following 
categories: 

• Known to occur: The species was documented in the action area either during or before the field 
surveys by a reliable observer. 

• May occur: The action area is within the species’ currently known range, and vegetation 
communities, soils, water quality conditions, etc., resemble those known to be used by the 
species. 

• Unlikely to occur: The action area is within the species’ currently known range, but vegetation 
communities, soils, water quality conditions, etc., do not resemble those known to be used by the 
species, or the survey area is clearly outside the species’ currently known range. 

Species with the potential to occur in the action area were then further evaluated for possible impacts 
from the proposed action. Effect determination categories are defined differently based on the exact legal 
status of a species and the mandates and responsibilities of the agency tasked to manage or protect that 
species.  

Federally protected (i.e., threatened or endangered) species were assigned to one of three categories of 
possible effect, following USFWS guidelines.  

• No effect: A determination of no effect means there are absolutely no effects to the species and its 
critical habitat, either positive or negative. It does not include small effects or effects that are 
unlikely to occur. 

• May affect, is not likely to adversely affect: Under this effect determination, all effects to the 
species and its critical habitat are beneficial, insignificant, or discountable. Beneficial effects have 
contemporaneous positive effects without adverse effects to the species (for example, there 
cannot be “balancing,” so that the benefits of the action will outweigh the adverse effects). 
Insignificant effects relate to the magnitude of the impact and should not reach the scale where 
take occurs. Discountable effects are considered extremely unlikely to occur. Based on best 
judgment, a person would not 1) be able to meaningfully measure, detect, or evaluate 
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insignificant effects or 2) expect discountable effects to occur. Determinations of “not likely to 
adversely affect, due to beneficial, insignificant, or discountable effects” require written 
concurrence from the USFWS. 

• May affect, is likely to adversely affect: This effect determination means that the proposed action 
will have an adverse effect on the species or its critical habitat. Any action that will result in 
“take” of an endangered or threatened species is considered an adverse effect. A combination of 
beneficial and adverse effects is still considered “likely to adversely affect,” even if the net effect 
is neutral or positive. The effect on the species and/or critical habitat must be extremely small to 
qualify as a discountable effect. Likewise, an effect that can be detected in any way or that can be 
meaningfully articulated in a discussion of the results of the analysis is not discountable; it is an 
adverse effect. 
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4. AFFECTED ENVIRONMENT 
 
SWCA conducted a review of available scientific and technical literature regarding natural resources in 
and near the project area, survey areas, and action areas. This literature review encompassed a thorough 
search of refereed scientific journals, technical journals and reports, environmental assessments and 
environmental impact statements, relevant government documents, and unpublished data that provide 
insight into the natural history and ecology of the area. SWCA also reviewed available geospatial data, 
aerial photographs, and topographic maps of the survey areas.  

A field reconnaissance of the survey areas was conducted by SWCA biologists on September 26, 2014, 
and November 25, 2014. Representative portions of the areas were driven or walked to describe 
vegetation types, wildlife, and wetlands or streams, as well as the known or suspected presence of 
threatened, endangered, proposed, or candidate wildlife or plant species and their habitats. As part of that 
habitat evaluation effort, the presence of any water, wetlands, and special soils was documented. 

4.1. Soils and Hydrology 
The action areas are at the foot of the Ko‘olau Mountains. Mean annual rainfall for this area is 
approximately 42.2 inches (1,073 millimeters [mm]). Rainfall is typically highest in March and lowest in 
May and June (Giambelluca et al. 2013). The closest rainfall gage to the site (Kahuku) has experienced 
above-average rainfall for 2014 through the end of October (NOAA/National Weather Service, Weather 
Forecast Office Honolulu 2014) mostly due to the significant rainfall during Hurricane Ana. 

 Kawela 
The Kawela survey area is underlain by beach deposits (Sherrod et al. 2007). The Natural Resources 
Conservation Service identifies four soil types in the survey area: Waialua silty clay, 0%–3% slopes 
(WkA); Jaucas sand, 0%–15% slopes (JaC); Mokuleia loam (Ms); and Mokuleia clay loam (Mt) (Foote et 
al. 1972; NRCS 2013). 

The Kawela action area is in the Kawela Watershed, which encompasses roughly 1.9 square miles (4.8 
km2). The total length of the Kawela Stream is approximately 3.2 miles (5.1 km) (Parham et al. 2008). 
North of the highway, the stream flows west, parallel to the highway for roughly 340 feet (103.63 m). 
There, it curves north toward the ocean for approximately 280 feet (85.34 m) and terminates in an estuary. 
During the Kawela field survey, a narrow sandy beach separated Kawela Stream from Kawela Bay 
(Pacific Ocean). 

The National Wetlands Inventory identifies a single wetland or waterway in the Kawela survey area: 
Palustrine, Forested, Broad-Leaved Evergreen, Seasonally Flooded PFO3C (Figure 5). This linear feature 
is identified as perennial Kawela Stream by the State of Hawai‘i and the U.S. Geological Survey (USGS). 
No wetlands were identified in the Kawela survey area by SWCA (SWCA 2015a). 
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Figure 5. National Wetlands Inventory classification in and near the Kawela survey area. 
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 Nanahu 
The Nanahu survey area is on a flat coastal plain. The substrate is composed of alluvial sand and gravel 
(Sherrod et al. 2007). The Natural Resources Conservation Service identifies three soil types in the survey 
area. Most of the area is Waialua silty clay, 3%–8% slopes. The west portion of the survey area is 
classified as Waialua salty clay, 0%–3% slopes, and a very small percentage of Kaena clay, 2%–6% 
slopes, is at the west tip of the survey area (Foote et al. 1972; NRCS 2013). 

The Nanahu action area is in the ‘Ō‘io Gulch Watershed, which encompasses roughly 4.5 square miles 
(11.5 km2) (Parham et al. 2008). The total length of the non-perennial Ho‘olapa Stream/Gulch, which 
runs under the highway bridge, is approximately 1.35 miles (2.17 km) long. The stream flows northeast 
from the highway into the Links Golf Course at Turtle Bay for approximately 0.45 mile (0.72 km) before 
reaching a densely forested area. According to USGS, Ho‘olapa Stream/Gulch drains into Punaho‘olapa 
Marsh, which is separated from the James Campbell NWR’s Punamano Marsh by Marconi Road (Hunt 
and De Carlo 2000). It is unknown whether Ho‘olapa Stream/Gulch connects to the Pacific Ocean, but 
Punaho‘olapa Marsh may drain eastward to Punamano during extreme floods (Hunt and De Carlo 2000). 

The National Wetlands Inventory identifies a single wetland or waterway in the Nanahu survey area: 
Palustrine, Forested, Broad-Leaved Evergreen, Seasonally Flooded (PFO3C) (Figure 6). This linear 
feature is identified as non-perennial Ho‘olapa Stream/Gulch by the State of Hawai‘i and the USGS. 

No wetlands were identified by SWCA in the Nanahu survey area (SWCA 2015b). The topography of the 
survey area seems to confine intermittent flows within the channel and promote the conveyance of flows 
outside the survey area. 

4.2. Vegetation 
Vegetation is described in the following section in terms of the Kawela and Nanahu survey areas, because 
these are the areas that were surveyed and are the areas that can therefore be accurately described. 
Vegetation surveys consisted of a pedestrian survey on September 26, 2014, and on November 25, 2014. 
All observed vegetation species were noted during the surveys. 

 Kawela 
No state or federally listed threatened, endangered, proposed listed, or candidate plant species were 
recorded during the site visit in the Kawela survey area. In all, 52 plant species were seen during the 
survey. Of these, three are native to the Hawaiian Islands: hau (Hibiscus tiliaceus), milo (Thespesia 
populnea), and nanea (Vigna marina). None of these observed native species are considered rare 
throughout the Hawaiian Islands. 

Five main vegetation types were identified in the Kawela survey area along Kamehameha Highway: 
riparian, koa haole scrub, non-native forest, ornamental landscaping, and ruderal.  

 



Biological Assessment for the Proposed Kawela and Nanahu Bridge Project in Koʻolau Loa, Hawai‘i   

17 

 
Figure 6. National Wetlands Inventory classification in and near the Nanahu survey area. 
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Riparian: The riparian vegetation type occurs within Kawela Stream. It is dominated by a thick mat of 
California grass (Urochloa mutica) (Appendix A, Figure A1). Primrose willow (Ludwigia octovalvis) and 
honohono (Commelina diffusa) are also scattered in the low-lying area. Koa haole (Leucaena 
leucocephala) trees and Guinea grass (Urochloa maxima) are common along the edges of the stream. A 
dense thicket of hau occurs along the stream further toward the ocean. The native nanea vine was also 
observed in this vegetation type.  

Koa Haole Scrub: Koa haole trees form dense stands in the Kawela survey area along the highway ROW 
and the stream. These non-native trees range from 4 to 14 feet (1.2 to 4.2 m) in height. Guinea grass is the 
most abundant understory plant.  

Mixed Non-Native Forest: The mixed non-native forest is characterized by a mix of non-native trees and 
herbaceous understory. The dominant trees are ironwood trees (Casuarina equisetifolia), Christmas berry 
(Schinus terebinthifolius), and koa haole. Two vines—Macroptilium atropurpureum and Neonotonia 
wightii—form curtains in some areas, climbing over trees (Appendix A, Figure A2). Understory plants 
that are common in this vegetation type include Chinese violet (Asystasia gangetica), coral berry (Rivina 
humilis), and Guinea grass. 

Ornamental Landscaping: Ornamental trees and shrubs are planted adjacent to houses and facilities. These 
species include hibiscus (Hibiscus spp.), be-still tree (Thevetia peruviana), panax (Polyscias guilfoylei), 
manila palm (Veitchia merrillii), and coconut (Cocos nucifera). 

Ruderal: This vegetation type occurs in and along the highway right-of-way or in heavily disturbed areas. 
It is dominated by a mix of mowed non-native grasses, as well as non-native trees and shrubs (Appendix 
A, Figure A3). Abundant and common herbaceous species found in the Ruderal vegetation type are 
Guinea grass, Bermuda grass (Cynodon dactylon), Calyptocarpus vialis, wire grass (Eleusine indica), and 
Sida ciliaris. The most common tree and shrub species in these areas are koa haole, bingabing 
(Macaranga mappa), and castor bean (Ricinus communis). 

 Nanahu 
No state or federally listed threatened, endangered, proposed listed, or candidate plant species were 
recorded during the site visit in the Nanahu survey area. In all, 44 plant species were recorded during the 
site visit in the Nanahu survey area. None of these are native to the Hawaiian Islands or considered rare 
throughout the archipelago.  

Four main vegetation types were identified during the Nanahu survey area along Kamehameha Highway: 
koa haole scrub, guinea grass grassland, ornamental landscaping, and ruderal.  

Koa Haole Scrub: Koa haole trees form dense stands in the survey area along the highway ROW and the 
stream (see Appendix A, Figure A4). These non-native trees range from 4 to 12 feet (1.2 to 3.6 m) in 
height. The most abundant understory plants are Guinea grass, coral berry, and Chinese violet. Two 
vines—maunaloa (Canavalia cathartica) and Neonotonia wightii—climb over the trees along the south 
portion of the stream, forming curtains.  

Guinea Grass Grassland: South of the highway, Guinea grass forms thick mats that reach up to 6 feet (1.8 
m) tall in some areas. Very few other weedy species occur in this vegetation type, although koa haole, sea 
island cotton (Gossypium barbadense), and Solanum torvum are sparsely scattered throughout the area. 

Ornamental Landscaping: The northwest portion of the survey area adjacent to the golf course is lined 
with ironwood trees and cultivated hibiscus shrubs (Appendix A, Figure A5). Manicured Bermuda grass 
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and seashore paspalum (Paspalum vaginatum) is also present in the northwest portion adjacent to the 
stream. 
 
Ruderal: This vegetation type occurs in and along the highway ROW. It is dominated by a mix of mowed 
non-native grasses, as well as non-native trees and shrubs. Abundant and common herbaceous species 
found in the ruderal vegetation type are Guinea grass, Bermuda grass, Sida ciliaris, narrow-leaved 
plantain (Plantago lanceolata), and radiate fingergrass (Chloris radiata). The most common tree and 
shrub species in these areas are koa haole, castor bean, and Christmas berry.  

4.3. Wildlife 
Wildlife is described in the following section in terms of the Kawela and Nanahu survey areas, because 
they are the areas that were surveyed and are therefore the areas that can be accurately described.  

Wildlife surveys consisted of a pedestrian survey on September 26, 2014, and on November 25, 2014, 
before 11 am or after 4 pm when wildlife was most likely to be active. Visual and auditory observations 
were included in the survey results. All observed birds, mammals, reptiles, amphibians, fish, and 
invertebrate species were noted during the surveys.  

Acoustic surveys for the endangered Hawaiian hoary bat or ‘ōpe‘ape‘a (Lasiurus cinereus semotus) were 
not conducted; however, areas of suitable habitat for foraging and roosting were noted when present. 

 Kawela 

4.3.1.1. BIRDS 
Bird species observed in the Kawela survey area are species typically found in urban areas, gardens, and 
parklands. In all, eight species were documented (Table 1). One species of migrant shorebird—the Pacific 
golden-plover (Pluvialis fulva)—was observed foraging along the dirt roads just north of the survey area. 
All other species observed are introduced species, common to developed areas. 

Table 1. Birds Observed by SWCA in and near the Kawela Survey Area 

Common Name Scientific Name Status 

Cattle egret Bubulcus ibis  NN 

Chicken Gallus gallus domesticus NN 

Common myna Acridotheres tristis NN 

Common waxbill Estrilda astrild NN 

Japanese white-eye Zosterops japonicus  NN 

Northern cardinal Cardinalis cardinalis NN 

Pacific golden-plover Pluvialis fulva  M 

Red-vented bulbul Pycnonotus cafer NN 

 Total  8 

Status: NN = non-native established species, M = migrant 
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4.3.1.2. MAMMALS 
No mammals were observed in the survey area during the pedestrian survey. Horse (Equus ferus caballus) 
scat was seen in the area. Other mammals that could be expected in the survey area include cats (Felis 
catus), mongoose (Herpestes javanicus), rats (Rattus spp.), and mice (Mus musculus). 

4.3.1.3. TERRESTRIAL REPTILES AND AMPHIBIANS  
One green anole (Anolis carolinensis) was seen during the survey. No other terrestrial reptiles or 
amphibians were seen during the survey. None of the terrestrial reptiles or amphibians in Hawai‘i are 
native to the islands. A threatened green sea turtle (Chelonia mydas) was seen outside of the survey area 
in the marine waters of Kawela Bay. 

4.3.1.4. TERRESTRIAL INVERTEBRATES  
All insects seen in the survey area during the survey are non-native to the Hawaiian Islands and include 
the Sonoran carpenter bee (Xylocopa sonorina), the honey bee (Apis mellifera), and an unidentified 
orange dragonfly. 

4.3.1.5. FISH AND AQUATIC INVERTEBRATES 
During the survey, shallow surface water was observed in the immediate vicinity of the bridge where the 
streambed contains dense vegetation. Some surface water flow was observed just upstream of the 
highway bridge. Surface water depth increased toward the north edge of the survey area. This portion of 
the stream was stagnant during the survey, not connecting to the Pacific Ocean. 

Although SWCA did not conduct an instream biological survey, a survey was previously conducted in 
this stream by AECOS, Inc. (2006). Most of the aquatic species observed by AECOS are non-native to 
the Hawaiian Islands. In all, AECOS documented five native aquatic species in this portion of Kawela 
Stream: two native ‘o‘opu or gobies (‘o‘opu naniha [Eleotris sandvicensis] and ‘o‘opu naniha 
[Stenogobius hawaiiensis]); one native crustacean (ʻōpae ʻoehaʻa [Macrobrachium grandimanus]); and 
two native marine or brackish water fish (āholehole [Kuhlia xenura] and ‘ama‘ama [Mugil cephalus]) 
(AECOS 2006). None of these native species are listed as threatened or endangered. No native species 
were recorded for the stream in the Atlas of Hawaiian Watersheds & Their Aquatic Resources (Parham et 
al. 2008). 

 Nanahu 

4.3.2.1. BIRDS 
Bird species observed in the Nanahu survey area are species typically found in urban areas, gardens, and 
parklands. All bird species observed in the Kawela survey area (see Table 1) were also observed in the 
Nanahu survey area. Two additional species were observed in the Nanahu survey area: the spotted dove 
(Streptopelia chinensis) and zebra dove (Geopelia striata). One species of migrant shorebird—the Pacific 
golden-plover—was observed at the golf course north of the survey area. All other species observed were 
introduced species, common to developed areas. Due to the close proximity to James Campbell NWR 
(Figure 7), birds could pass through air space of the Nanahu survey and action areas while transiting to 
and from the refuge. 
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Figure 7. Nanahu project area, survey area, and action area in relation to the James Campbell National 
Wildlife Refuge.
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4.3.2.2. MAMMALS 
No mammals were observed during the pedestrian survey. Mammals that could be expected in the 
Nanahu survey area are the same as for the Kawela survey area. 

4.3.2.3. TERRESTRIAL REPTILES AND AMPHIBIANS 
No reptiles or amphibians were seen during the survey. None of the terrestrial reptiles or amphibians in 
Hawai‘i are native to the islands. 

4.3.2.4. TERRESTRIAL INVERTEBRATES 
Mosquitos (Culicidae) were the only insects observed in the survey area. These are non-native to the 
Hawaiian Islands. 

4.3.2.5. FISH AND AQUATIC INVERTEBRATES 
During the survey, no surface water was observed in Ho‘olapa Stream/Gulch and no aquatic wildlife were 
observed in the survey area.
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5. SPECIES AND CRITICAL HABITAT CONSIDERED 

5.1. Species  
The species evaluated in this report consist of all federally protected (i.e., endangered and threatened) 
species with potential to occur on the north shore of O‘ahu. 

The USFWS and NOAA lists 11 species that are known to occur or that may occur in the Kawela and 
Nanahu action areas: nine endangered species and two threatened species (Table 2). Based on current 
distribution and habitat requirements, nine of these species—the Hawaiian coot, Hawaiian gallinule, 
Hawaiian stilt, Hawaiian duck, nēnē, Hawaiian hoary bat, Hawaiian monk seal, green sea turtle and 
hawksbill sea turtle —have the potential to use the habitat of the action areas. The Hawaiian petrel 
(Pterodroma sandwichensis) and Newell’s shearwater (Puffinus auricularis newelli) are unlikely to occur 
in the action areas because suitable habitat does not exist; however, these seabirds may be attracted to 
construction lights as they fly over the action areas. These species are discussed in further detail in section 
6. Although the band-rumped storm-petrel (Oceanodroma castro) was recently proposed for listing as 
endangered for the Hawaiian Islands, this species is not evaluated in this report because it is not known to 
occur on O‘ahu (USFWS 2015). 

Table 2. Species Federally Listed as Endangered or Threatened  

Common 
Name 
(scientific 
name) 

Status* Range or Habitat Requirements† 

 

Potential for Occurrence in 
Action Areas 

Determination of 
Effect 

Birds     

Hawaiian coot 
(Fulica alai) 

Endangered Found in freshwater and brackish-water 
marshes and ponds. This species is 
associated with emergent marsh habitat in 
lowland valleys, reservoirs, and 
occasionally in high-elevation plunge 
pools. Nests are built on floating 
vegetation. 

Known to occur; suitable 
emergent marsh or reservoir 
habitat is present in the action 
areas. 

May affect, but is 
not likely to 
adversely affect. 

Hawaiian 
gallinule 
(Gallinula 
chloropus 
sandvicensis) 

Endangered Found in freshwater marshes, taro 
patches, irrigation ditches, reservoirs, and 
wet pastures. This species favors dense 
emergent vegetation near open water, 
floating or barely emergent mats of 
vegetation, and water depths of less than 3 
feet. It prefers freshwater over saline or 
brackish water. Nesting occurs throughout 
the year.  

Known to occur; foraging 
habitat present, but no 
suitable nesting habitat is 
present in the action areas. 

May affect, but is 
not likely to 
adversely affect. 

Hawaiian stilt 
(Himantopus 
mexicanus 
knudseni) 

Endangered Prefers a variety of aquatic habitats but is 
limited by water depth and vegetation 
cover. This species likes to loaf in open 
mudflats, sparsely vegetated pickleweed 
mats, and open pasture lands. Specific 
water depths of 5 inches are required for 
optimal foraging. Nest sites are frequently 
separated from feeding sites, and stilts 
move between these areas daily. Nesting 
sites are adjacent to or on low islands 
within bodies of fresh, brackish, or salt 
water. 

Known to occur; suitable 
nesting or foraging habitat is 
present in the action areas. 

May affect, but is 
not likely to 
adversely affect. 
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Table 2. Species Federally Listed as Endangered or Threatened  

Common 
Name 
(scientific 
name) 

Status* Range or Habitat Requirements† 

 

Potential for Occurrence in 
Action Areas 

Determination of 
Effect 

Hawaiian duck 
(Anas 
wyvilliana) 

Endangered Found in lowland wetlands, river valleys, 
and mountain streams. They nest on the 
ground. Research shows that most or all 
Hawaiian ducks on Oah‘u have hybridized 
with feral mallards (Fowler et al. 2009). 

May occur; suitable nesting 
and foraging sites occur in the 
action areas. 

May affect, but is 
not likely to 
adversely affect. 

Hawaiian 
goose, or nēnē 
(Branta 
sandvicensis) 

Endangered Frequents scrubland, grassland, golf 
courses, sparsely vegetated slopes, and 
open lowland country. They do not require 
standing or flowing water for successful 
breeding but will use it when available. 
Their current distribution has been highly 
influenced by captive-bred releases into 
the wild. 

May occur; suitable nesting 
and foraging sites occur in the 
action areas. 

May affect, but is 
not likely to 
adversely affect. 

Hawaiian petrel 
(Pterodroma 
sandwichensis) 

Endangered Breeding season is from March to October, 
during which time this species nests in 
some of the main Hawaiian Islands, 
notably on Maui, Lānaʻi, and Kaua‘i. They 
nest in burrows, primarily in remote 
montane locations, along large rock 
outcrops, under cinder cones, under old 
lichen-covered lava, or in soil beneath 
dense vegetation. Burrows are generally 
3–6 feet long (from entrance to nest 
chamber), although some may be as long 
as 15 feet. One white egg is laid deep 
within the burrows. This species was once 
abundant on all main Hawaiian islands 
except Ni‘ihau. Today, the largest known 
breeding colonies are found at Haleakala 
Crater on Maui and on the summit of 
Lānaʻi. Other colonies are on Kaua‘i, the 
island of Hawai‘i, and possibly Moloka‘i. 

Unlikely to occur in the action 
areas. The Hawaiian petrel in 
no longer thought to breed on 
O‘ahu (Harrison 1990). 
Hawaiian petrels may fly over 
the action areas at night while 
transiting between nest sites 
and the ocean, but they are 
not likely to land or use 
habitat because nesting 
habitat does not occur in the 
action areas. 

May affect, but is 
not likely to 
adversely affect. 
 

Newell’s 
shearwater 
(Puffinus 
auricularis 
newelli) 

Threatened During their 9-month breeding season from 
April through November, this species nests 
in burrows under ferns on forested 
mountain slopes and needs an open 
downhill flight path through which it can 
become airborne. These burrows are used 
year after year and usually by the same 
pair of birds. The Newell’s shearwater was 
once abundant on all main Hawaiian 
islands. Today, Newell’s shearwater breed 
on Kaua’i, the island of Hawai‘i, Moloka'i, 
and Lehua. Breeding on Maui and Oah‘u 
has not been confirmed (Mitchell et al. 
2005).  

Unlikely to occur in the action 
areas. Newell’s shearwater 
may fly over the action areas 
at night while transiting 
between nest sites and the 
ocean, but are not likely to 
land or use habitat because 
nesting habitat does not exist 
in the action areas. 

May affect, but is 
not likely to 
adversely affect. 
 

Mammals     

Hawaiian hoary 
bat (Lasiurus 
cinereus 
semotus) 

Endangered This species is found primarily from sea 
level to 7,500 feet, although it has also 
been observed above 13,000 feet. Most of 
the available documentation suggests that 
this elusive bat roosts among trees in 
forested areas. It has been observed on 
the islands of Hawai‘i, Maui, Moloka‘i, 
Oʻahu, and Kaua‘i.  

May occur in the action areas. 
The action areas contain 
habitats that could support 
Hawaiian hoary bat roosting 
and foraging, particularly the 
stream/river corridor. 

May affect, but is 
not likely to 
adversely affect.  
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Table 2. Species Federally Listed as Endangered or Threatened  

Common 
Name 
(scientific 
name) 

Status* Range or Habitat Requirements† 

 

Potential for Occurrence in 
Action Areas 

Determination of 
Effect 

Hawaiian monk 
seal 
(Neomonachus 
schauinslandi) 

Endangered 

 
  

Endemic to the Hawaiian archipelago and 
found mostly in the Northwestern Hawaiian 
Islands. Increasing sightings reported from 
m Hawaiian Islands. Hawaiian monk seals 
spend most of their time in the ocean but 
like to rest on sandy beaches, and 
sometimes use beach vegetation as 
shelter from wind and rain. 

May occur in the Kawela 
action area. The action area 
contains habitats that could 
support Hawaiian monk seal 
pupping, nursing, foraging, 
and haul-out. 

May affect, but is 
not likely to 
adversely affect. 

Reptiles     

Green sea turtle 
(Chelonia 
mydas) 

Threatened 
  

The green sea turtle is found worldwide in 
warm seas. They occupies three habitat 
types: open beaches, open sea, and 
feeding grounds in shallow, protected 
waters. In Hawai‘i, nesting occurs 
throughout the Hawaiian archipelago. 

Known to occur in the Kawela 
action area. The action area 
contains habitats that could 
support green turtle nesting 
and foraging. 

May affect, but is 
not likely to 
adversely affect. 

Hawksbill sea 
turtle 
(Eretmochelys 
imbricata) 

Endangered The hawksbill sea turtle is found in warm 
tropical waters worldwide. The hawksbill 
turtle is a shy tropical reef dwelling species 
that feeds on jellyfish, sea urchins, and 
their favorite food sea sponges. It may also 
eat algae that grows on the reef. In 
Hawai‘i, nesting occurs on the islands of 
Hawai‘i, Maui, Moloka‘i, and O‘ahu. 

May occur in the Kawela 
action area. The action area 
contains habitats that could 
support hawksbill sea turtle 
foraging. 

May affect, but is 
not likely to 
adversely affect. 

* Federal (USFWS) status definitions: 

Endangered: Any species considered by the USFWS as being in danger of extinction throughout all or a significant portion of its range. The ESA 
specifically prohibits the take of a species listed as endangered. Take is defined by the ESA as to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect, or to engage in any such conduct. 

Threatened: Any species that is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its 
range. The ESA specifically prohibits the take (see definition above) of a species listed as threatened. 

† Unless otherwise noted, data are from USFWS (2014b). 

 
 

5.2. Critical Habitat 
Critical habitat for the Hawaiian monk seal occurs in the Kawela action area. Critical habitat was first 
designated for the Hawaiian monk seal in 1986, and expanded in 1988. In 2008, NMFS received a 
petition to further expand the existing critical habitat designation in the Main Hawaiian Islands (MHI) and 
the Northwestern Hawaiian Islands (NWHI), and a revised critical habitat area became effective in 
September 2015 (NOAA 2015).  

The current configuration of monk seal designated critical habitat comprises 16 specific areas of 
terrestrial and marine habitats within the Hawaiian Archipelago. In the NWHI, 10 specific areas are 
around Kure Atoll, Midway Islands, Pearl and Hermes Reef, Lisianski Island, Laysan Island, Maro Reef, 
Gardner Pinnacles, French Frigate Shoals, Necker Island, and Nihoa Island. In the MHI, there are six 
specific areas; these include marine habitat from the 656-foot (200-m) depth contour line (including the 
seafloor and all subsurface waters and marine habitat within 32 feet [10 m] of the seafloor) through the 
water’s edge, and the terrestrial environment to 15 feet (5 m) inland from the shoreline between identified 
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boundary points on the Islands of Kaʻula, Ni‘ihau, Kaua‘i, O‘ahu, Kahoʻolawe, Lānaʻi, Maui, Moloka‘i, 
and Hawai‘i (NOAA 2015). Shoreline is defined by the USFWS as “upper reaches of the wash of waves, 
other than storm or seismic waves, at high tide during the season in which the highest wash of the wave 
occurs, usually evidenced by the edge of vegetation growth or the upper limit of debris” (USFWS 2011b).  

Each of the 16 areas contains one or a combination of physical or biological features essential to 
conservation of the species, and that may require special management consideration or protections. Two 
terrestrial and one marine essential feature have been identified for the Hawaiian monk seal critical 
habitat. These essential features are as follows: 

• Terrestrial areas and the adjacent shallow sheltered aquatic areas with characteristics preferred by 
Hawaiian monk seals for pupping and nursing. 

• Marine areas from 0 to 656 feet (0 to 200 m) deep that support adequate prey quality and quantity 
for juvenile and adult Hawaiian monk seal foraging. 

• Significant areas used by Hawaiian monk seals for hauling-out, resting, or molting. 

O‘ahu provides approximately 48 miles (78 km) of coastline that support preferred pupping and nursing 
areas and significant haul-out areas, as well as 363 square miles (940 km2) of marine foraging habitat 
essential to Hawaiian monk seal conservation (NOAA 2015).  
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6. EFFECTS ANALYSIS 
Federally protected species that may be affected by the proposed action are discussed in detail in this 
section. These species are Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, and Hawaiian duck 
(collectively referred to as waterbirds); nēnē; Hawaiian petrel and Newell’s shearwater (collectively 
referred to as seabirds); Hawaiian hoary bat; Hawaiian monk seal; and green sea turtle and hawksbill sea 
turtle (collectively referred to as sea turtles).  

6.1. Waterbirds 
The Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, and Hawaiian duck constitute the waterbird group. 
Because these species share similar habitat needs and biological characteristics, they are discussed as a 
single group. These waterbirds were listed as endangered species in 1967 under the ESA and are listed on 
the State of Hawai‘i's Endangered Species List. The Hawaiian coot, Hawaiian gallinule, and Hawaiian 
duck nest throughout the year. The breeding season for the Hawaiian stilt is between February and August 
(Robinson et al. 1999). Hawaiian waterbirds are most likely to be found in areas associated with wetlands 
and waterways such as the Kawela Stream and Ho‘olapa Stream/Gulch. 

The Hawaiian coot occurs on all the main Hawaiian Islands except Kahoʻolawe, with an estimated 
population of 1,000–2,000 individuals. The population trend has been increasing over the past 30 years 
(USFWS 2011a; Reed et al. 2011). 

The Hawaiian gallinule is only found on O‘ahu and Kaua‘i. The Oʻahu population is widely spread, but is 
mostly found between Haleʻiwa and Waimānalo. The population trend is thought to be increasing or 
stable (USFWS 2011a; Reed et al. 2011). 

The Hawaiian stilt numbers varied between 1,100 and 1,783 between 1997 and 2007, with Maui and 
O‘ahu accounting for 60%–80% (USFWS 2014b). The population trend has been increasing over the past 
30 years (USFWS 2011a; Reed et al. 2011). 

The Hawaiian duck population was estimated at 2,525 individuals in 2002 with approximately 300 
occurring on O‘ahu (USFWS 2014b). Research shows that most or all Hawaiian ducks on Oʻahu have 
hybridized with feral mallards (Fowler et al. 2009). 

These waterbirds are found in a variety of wetland habitats such as freshwater marshes and ponds, coastal 
estuaries and ponds, artificial reservoirs, kalo or taro (Colocasia esculenta) loʻi or patches, irrigation 
ditches, sewage treatment ponds, and in the case of the Hawaiian duck, montane streams and marshlands 
(USFWS 2011a). 

The most significant causes of decline for all four species are loss and degradation of wetland habitat and 
predation by introduced animals (e.g., rat, dog, cat, bull frog, fish, and mongoose). Other factors that have 
contributed to waterbird population declines include modification of hydrology, alteration of habitat 
structure and vegetation composition by invasive non-native plants, loss of riparian vegetation and water 
quality degradation due to grazing, disease, and environmental contaminants (USFWS 2011a). 

 Effects Analysis and Determination 
Waterbirds were not observed during the surveys, and suitable habitat for nesting and foraging was not 
observed in the survey areas. However, suitable waterbird nesting and foraging habitat such as freshwater 
ponds and marshes occur in the portion of the Nanahu action area managed as the James Campbell NWR 
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(see Figure 7). Because of the close proximity of suitable nesting and foraging habitat at James Campbell 
NWR, water features at Links Golf Course at Turtle Bay may attract waterbirds to the action area. 

Direct impacts to waterbirds could occur if human activity, noise, and removal of vegetation disrupt 
nesting adults, causing temporary or permanent abandonment of nest, ducklings, and/or chicks that would 
increase the likelihood of nest failure from egg predation or thermal stress. Disturbance to duckling- 
and/or chick-rearing areas can result in brood fragmentation, which often results in duckling/chick 
mortality due to exposure, or trauma from other adult waterbirds. However, these direct impacts are 
unlikely to occur because of the conservation measures listed for waterbirds in section 2.5.  

In the short term, the human noise and disturbance associated with construction activities could cause a 
short-term indirect by the temporary displacement of waterbirds from roosting and/or foraging habitats. 
This displacement could alter an individual’s typical foraging and roosting patterns, forcing it to expend 
energy to search for new foraging and roosting locations. Displacement from roosting and/or foraging 
habitat could lead to increased risk to predation if waterbirds are unfamiliar on where to find cover and 
avoid predators within the new areas. 

This impact would be discountable because there is only a small amount of habitat disturbed by the 
proposed project, impacts are expected to take place at a far distance from foraging habitat 
(approximately 1,000 feet), and there is available adjacent foraging and roosting habitat for displaced 
waterbirds to use. This impact would also be insignificant because the displacement would only occur 
while construction activities last. 

Because all impacts on the Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, and Hawaiian duck would 
be discountable or insignificant, the proposed action may affect, but is not likely to adversely affect, 
individuals or populations of these species. 

6.2. Hawaiian Goose (nēnē)  
The nēnē is adapted to a terrestrial and largely non-migratory lifestyle in the Hawaiian Islands, with 
negligible dependence on freshwater habitat. The nēnē is capable of both inter-island and high-altitude 
flight (Banko et al. 1999; Miller 1937). Nēnē were first observed on O‘ahu in 2014 where they nested and 
produced offspring in 2014 at James Campbell NWR. The nēnē are known to travel between Mililani 
(Agriculture Park and local golf course) and James Campbell NWR and Turtle Bay Resort on the North 
shore of O‘ahu. 

After nearly becoming extinct in the 1940s and 1950s, the nēnē population slowly has been rebuilt 
through captive-breeding programs. Wild populations of nēnē occur on Hawai‘i, Maui, and Kauaʻi. The 
nēnē was listed as endangered species in 1967 under the ESA and is listed on the State of Hawai‘i's 
Endangered Species List. The population of nēnē was estimated in 2010 at 1,888–1,978 individuals, with 
the largest population on Kauaʻi (USFWS 2011c). Approximately 400 birds were slated to be moved 
from Kauaʻi to Maui, Molokaʻi, and Hawai‘i under an emergency declaration by then-governor 
Abercrombie. A significant portion of these birds has been moved to Hawai‘i Island. 

The nēnē has an extended breeding season, with eggs reported from all months except May, June, and 
July, although most nest during the rainy (winter) season between October and March (Banko et al. 1999; 
Kear and Berger 1980). Nēnē nest on the ground in a shallow scrape in the dense shade of a shrub or other 
vegetation. During molt, adults are flightless for a period of 4–6 weeks. Molt occurs after hatching of 
eggs, such that the adults generally attain their flight feathers at about the same time as their offspring. 
When flightless, goslings and adults are extremely vulnerable to predators such as dogs, cats, and 
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mongoose. From June to September, family groups join others in post-breeding flocks, often far from 
nesting areas. 

Nēnē occupy various habitat types ranging from beach strand, shrubland, and grassland to lava rock at 
elevations ranging from coastal lowlands to alpine areas (Banko 1988; Banko et al. 1999). The geese eat 
plant material, and the composition of their diet depends largely on the vegetative composition of their 
surrounding habitats. Most nēnē food items are leaves and seeds of grasses and sedges, leaves and flowers 
of various herbaceous composites, and various fruits of several species of shrubs (Black et al. 1994; 
Banko et al. 1999).They appear to be opportunistic in their choice of food plants as long as the plants 
meet their nutritional demands (Banko et al. 1999; Woog and Black 2001).  

The main factor limiting the recovery of nēnē populations, is predation by introduced mammals, most 
notably cats, rats, and mongoose (USFWS 2004). Additional threats may include limited access or 
availability of nutritional resources during breeding and anthropomorphic disturbances, including car 
strikes, disturbance of nesting and feeding, and fatalities at golf courses. Breeding habitat, particularly at 
low elevations, may be limited (USFWS 2004). 

 Effects Analysis and Determination 
Nēnē were not observed during the field surveys; however, suitable habitat for nesting and foraging was 
noted during the survey. The riparian, ornamental landscaping, and ruderal vegetation types are suitable 
for nēnē foraging. The nēnē has been observed nesting under ironwood, Christmas berry, and lantana and 
could nest in the riparian, koa haole scrub, mixed non-native forest, and ruderal vegetation types in the 
action areas. Nēnē may be attracted to golf greens and lawns within the Nanahu action area. 
Approximately 17.5 acres (7 ha) of golf greens and lawns are estimated to occur in the Nanahu action 
area (Figure 8). 

Permanent removal of foraging and nesting habitat would constitute a long-term direct impact. 
Approximately 2.8 acres would be permanently disturbed under the proposed action. A portion of the 
permanently disturbed area, such as the existing paved road, is not currently suitable for nesting or 
foraging, and therefore disturbances in those areas would not affect nēnē. The remainder of the project 
area would be disturbed temporarily by staging areas and access roads, and would be reclaimed following 
construction. The impact of removing foraging and nesting habitat would be discountable and 
insignificant due to the small area of impact and availability of adjacent foraging and nesting habitat for 
displaced nēnē to use. 

Direct impacts to nēnē could occur during vegetation removal if a nest is damaged or goslings are 
separated from adults. These type of direct impacts are unlikely to occur because of the conservation 
measures (e.g., nēnē surveys, staff training, and stop-work provision) in section 2.5. 

In the short term, the human noise and disturbance associated with construction activities could 
temporarily displace nēnē from nesting, roosting, and/or foraging habitats. Displacement from available 
nesting and/or foraging habitat could impact the health of these individuals; however, because a small 
amount of foraging habitat would be removed, it would not likely affect nest success or population 
growth. Furthermore, foraging and nesting habitat is available adjacent to the project area (e.g., golf 
course, NWR) into which the nēnē could move. 

Wildlife are more susceptible to vehicle strike on roads with higher speeds (Forman et al. 2002). The 
posted speed on the bridges would remain the same under the proposed action; therefore, there is no 
higher potential for vehicle strikes due to traffic speed changes.  
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Because all impacts on the nēnē would be discountable, the proposed action may affect, but is not likely to 
adversely affect, individuals or populations of the species. 

 

Figure 8. Golf greens and lawns in the Nanahu action area. 
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6.3. Seabirds 
The endangered Hawaiian petrel and threatened Newell’s shearwater constitute the seabirds group. 
Because these species share similar habitat needs and biological characteristics, they are discussed as a 
single group.  

The Hawaiian petrel was listed as an endangered species on March 11, 1967, and is listed on the State of 
Hawai‘i's Endangered Species List. The Hawaiian petrel was once abundant on all main Hawaiian Islands 
except Niʻihau (Mitchell et al. 2005). The population was most recently estimated to consist of 
approximately 20,000 individuals, with 4,000–5,000 breeding pairs (Spear et al. 1995).  

The Newell’s shearwater was listed as a threatened species by the USFWS in 1975 and is listed as a 
threatened by the State of Hawai‘i. The largest breeding population of Newell’s shearwater occurs on 
Kaua‘i (Telfer et al. 1987; Ainley et al. 1995, 1997; Day et al. 2003). This species has also been 
documented on Hawai‘i (Reynolds et al. 1997), Molokaʻi (Day and Cooper 2002), and O‘ahu (Day and 
Cooper 2008).  

The types of habitat used for seabird nesting are diverse and range from xeric habitats with little or no 
vegetation, such as at Haleakalā National Park on Maui, to wet forests dominated by ʻōhiʻa (Metrosideros 
polymorpha) with uluhe (Dicranopteris linearis) understory, such as those found on Kauaʻi (Mitchell et 
al. 2005). Nests are located in various naturally occurring features such as lava tubes, cracks in tumuli 
(fractured hills on the surface of pāhoehoe flows), spaces created by uplift of pāhoehoe slabs, and other 
miscellaneous natural features (Hu et al. 2001; Mitchell et al. 2005; Pyle and Pyle 2009). 

The main factors contributing to population declines of ground-nesting seabirds (such as Hawaiian 
petrels) are habitat degradation; the loss of nesting habitat; predation of eggs, hatchlings, and adults at 
nesting sites by introduced mammals (e.g., dogs, mongooses, cats, rats, and pigs [Sus scrofa]); and urban 
lighting associated with disorientation and fall-out of juvenile birds (Banko et al. 1991; Ainley et al. 
1997; Mitchell et al. 2005; Hays and Conant 2007). 

 Effects Analysis and Determination 
The Kawela and Nanahu action areas do not provide suitable nesting or foraging habitat for these 
seabirds. However, breeding individuals may fly over the action areas at night while travelling between 
upland nesting and ocean foraging sites. Disorientation and fall-out as a result of light attraction could 
occur to individuals attracted to nighttime construction lighting. The conservation measures regarding 
nighttime lighting, as listed in section 2.5, would minimize potential for light attraction, reducing it to an 
unlikely and discountable impact. 

Because all impacts on the Hawaiian petrel and Newell’s shearwater would be discountable, the proposed 
action may affect, but is not likely to adversely affect, individuals or populations of these species. 

6.4. Hawaiian Hoary Bat  
The Hawaiian hoary bat was listed as an endangered species on October 13, 1970, under the ESA and the 
State of Hawai‘i's Endangered Species List. Hawaiian hoary bat is found on Hawai‘i, Maui, Moloka‘i, 
O‘ahu, and Kaua‘i and has been observed from sea level to approximately 13,000 feet (3,963 m) (USFWS 
2014b).  
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The Hawaiian hoary bat is the only native terrestrial mammal that is still extant within the Hawaiian 
Islands (USFWS 1998). Hawaiian hoary bats use both closed habitats near vegetation such as tunneled 
roadways, and open habitats adjacent to forests, above tree canopies, and over open oceans (Jacobs 1996). 
Hawaiian hoary bats are insectivores and are regularly observed foraging over streams, reservoirs, and 
wetlands (U.S. Department of Agriculture 2009). Hawaiian hoary bats forage in open, wooded, and linear 
habitats with a wide range of vegetation types (USFWS 2014b). The bat typically roosts in dense canopy 
foliage or in the subcanopy when canopy is sparse, with open access for launching into flight (U.S. 
Department of Agriculture 2009).  

Hawaiian hoary bats are believed to be threatened by habitat loss, pesticides, predation, and roost 
disturbance. Reduction of tree cover and indirect impacts from the use of pesticides may be the primary 
causes of recent declines (USFWS 2014b). 

 Effects Analysis and Determination 
Acoustic surveys for Hawaiian hoary bats were not conducted, but areas of suitable habitat for roosting 
and foraging were noted during SWCA’s biological survey. The stream/river corridor and riparian 
vegetation type in the action areas are suitable for bat foraging. The Hawaiian hoary bat has been 
observed roosting in coconut trees (Mitchell et al. 2005) and could roost in the ornamental landscaping 
vegetation type in the action areas. 

Direct impacts to bats could occur during vegetation removal if a juvenile bat that is too small to fly, but 
too large to be carried by a parent, is present in a tree or branch that is cut down. However, because of the 
conservation measure that trees would not be cut during the breeding season (June 1–September 15), 
direct impacts on juveniles are unlikely to occur. If a limited number of trees would need to be cleared 
during that time period, a qualified biologist would use appropriate protocols to surveys for bats prior to 
trimming or cutting. The potential for direct impacts would also be reduced by ensuring the top wire 
strand of fences within the project area (if present) is barbless, as listed in the conservation measures. 

The permanent removal of roosting habitat would constitute a long-term indirect impact. This impact 
would be discountable because of the small amount of habitat removed under the proposed action and the 
availability of adjacent roosting habitat for displaced bats to use. While some permanent vegetation 
removal would occur (e.g., widening and lengthening the bridges), a portion of the vegetation removal 
would be temporary (see Figures 2 and 3) because the area (e.g., staging area and access roads) would be 
reclaimed following construction. 

In the short term, the human noise and disturbance associated with construction activities could 
temporarily displace bats from roosting and/or foraging habitats. This displacement could alter an 
individual’s typical foraging and roosting patterns, forcing it to expend energy to search for new foraging 
and roosting locations. Displacement from roosting habitat could lead to increased predation on individual 
bats if a bat is forced to leave its roost during daylight hours, making it more visible to potential 
predators. The potential for these impacts is low considering the project will occur on and immediately 
adjacent a heavily traveled roadway, and therefore the bats present would already be accustomed to high 
levels of background noise. Furthermore, high-quality roosting and foraging areas occur within the action 
area, into which bats could be displaced. 

Because all impacts on the Hawaiian hoary bat would be discountable or insignificant, the proposed 
action may affect, but is not likely to adversely affect, individuals or populations of the species. 
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6.5. Hawaiian Monk Seal 
The Hawaiian monk seal is one of the rarest marine mammals on earth. The Hawaiian monk seal is listed 
as endangered under the ESA and is listed on the State of Hawai‘i’s Endangered Species List. It is also 
protected by the Marine Mammal Protection Act of 1972.  

Hawaiian monk seals spend most of their life at sea, but also rely on land habitat for resting, molting, 
pupping, nursing, and avoiding marine predators. Monk seals can often be seen hauling-out on sand, 
corals, and volcanic rock to rest during the day and to give birth, preferring protected beaches 
surrounded by shallow waters when pupping (NOAA NMFS 2015b). Pupping has been observed in a 
variety of terrestrial coastal habitats mostly consisting of sandy, protected beaches adjacent to shallow 
sheltered aquatic areas (NOAA 2015). 

Hawaiian monk seals are considered foraging generalists, and the characteristics of their foraging habitat 
are variable. They generally hunt outside of the immediate shoreline in waters 60–300 feet (18–90 m) 
deep, but have been known to forage at depths of up to 1,000 feet (330 m) (NOAA NMFS 2015b). There 
are also accounts of seals traveling up rivers and streams, particularly on Hawai‘i Island and Kaua‘i, to 
feed and rest (personal communication, C. Littnan, NMFS, September 3, 2015).  

The best current population estimate provided for the Hawaiian monk seal is 1,209 individuals (Carretta 
et al. 2013). The population is often discussed and managed as two subpopulations, even though they are 
not genetically distinct. One subpopulation occurs in the NWHI and one occurs in the MHI. Seals from 
the MHI subpopulation may occur in the action area. 

Approximately 85% of the Hawaiian monk seal population occurs in the NWHI. The MHI subpopulation 
was estimated at 150–200 individuals in 2011 (personal communication, C. Littnan, NMFS, August 18, 
2015). Seal abundance in the NWHI subpopulation remains in decline. The MHI subpopulation is 
experiencing increasing abundance and reproductive success, which is thought to be a result of a lower 
overall seal density and the lack of large predators that compete for food and kill pups (NOAA NMFS 
2007). Trends in abundance may also be linked to changes in ocean productivity that are determined by 
various climate patterns (NOAA 2015).  

Hawaiian monk seals have increasingly been seen hauling-out on the most populated beaches on O‘ahu, 
including Hanauma Bay, Waikiki, and other locations that attract large numbers of human visitors. Along 
the North Shore of O‘ahu, an increasing number of documented sightings suggests that monk seal 
populations are increasing in this area, and that the coastline provides important habitat for Hawaiian 
monk seals.  

Threats to Hawaiian monk seals differ in each subpopulation. In the MHI subpopulation, human threats in 
the form of interactions with fishing gear, boat strikes, disturbances of mothers and their pups on beaches, 
and exposure to disease are threats. Other threats include loss of haul-out and pupping beaches due to 
erosion, male aggression toward females, and low genetic diversity (Antonelis et al. 2006; Johanos et al. 
2010; NOAA NMFS 2015b). Shark predation, food limitation, competition, and entanglement in marine 
debris are threats to the NWHI subpopulation. The subpopulation in the low-lying NWHI is particularly 
susceptible to the habitat loss as a result of climate change. 

 Effects Analysis and Determination 

Monk seals may occur in the action area. Monk seals were not incidentally observed during SWCA’s 
field surveys; however, monk seals have been sighted in Kawela Bay and the North Shore coastline 
during previous surveys (Lee Sichter LLC 2013). During a survey for the Turtle Bay environmental 
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impact statement, Kawela Bay was observed for a period of 85 days between 1989 and 1994. Observers 
reported no seal individuals (Lee Sichter LLC 2013). Eighteen individuals were sighted between Kahuku 
Point and Kawela Bay from 2002 to 2011. These 18 individuals accounted for 78% of the North Shore, 
O‘ahu sightings. In 2011, during a 10-day observation period, one seal was seen swimming in the bay on 
several occasions in a single day (Lee Sichter LLC 2013). In addition, three seal births have been 
documented on Kaihalulu Beach (located to the east of the Turtle Bay Resort) during the summers of 
2006, 2010, and 2011 (Lee Sichter LLC 2013). 

Suitable foraging habitat is present in the nearshore marine waters of the action area. Suitable haul-out 
and pupping habitat is present on the beach, which is a sandy and protected beach adjacent to a shallow 
and sheltered aquatic area. Although suitable pupping habitat is present, no monk seal pups are known to 
have been born in the action area.  

Monk seals could also be temporarily displaced from nearshore marine areas during construction. If monk 
seals are displaced from nearshore marine habitats, they would flee to deeper waters or to other foraging 
locations along the shoreline. Evidence suggests that Hawaiian monk seals have less sensitive hearing in 
water than other pinnipeds (Muñoz et al. 2011); therefore, the magnitude of noise impacts may be less for 
seals foraging in the water. 

Female monk seals could be discouraged from pupping on the beach due to the noise and human activity 
associated with construction. These females would be displaced into other pupping areas north or south of 
the action area. However, because pupping has never been observed on that beach, this effect is 
discountable and unlikely. The female and pup would be afforded a 300-foot (91.44-m) buffer (section 
2.5), ensuring that no direct effects to the mother and pup would occur.  

In the short term, activities associated with construction (noise, movement of equipment, light) could 
temporarily displace monk seals from preferred haul-out areas that occur within the Kawela Bridge action 
area. Evidence from observations of individuals from the MHI subpopulation suggests that basking 
Hawaiian monk seals are surprisingly tolerant of human activity (NOAA NMFS 2015c). When disturbed, 
the response is usually for the seal to return to the water. Temporary displacement from haul-out sites 
could alter an individual’s typical energetic expenditure, forcing it to seek out other haul-out sites. 

Disturbance from harassment by construction workers would not occur because workers would be informed 
not to feed, touch, ride, or otherwise intentionally interact with any listed species, including the monk seal. 
Construction activities would not occur if a monk seal is in the construction area or within 150 feet (46 m) of 
the construction area. Construction would only begin after the animal voluntarily leaves the area.  

Because of the monk seal conservation measures (shielded nighttime lighting, buffers from individuals 
and pups, preventing human interaction), direct impacts would be insignificant. The primary threats to 
monk seals in the MHI (entanglement in fishing gear, impact from boats, and predation by fishermen) are not 
expected to increase as a result of the proposed action. 

Indirect harm from the accidental introduction of contaminants or construction-related debris into Kawela 
Stream has the potential to reduce water quality in the bay. However, these impacts would be unlikely and 
discountable because conservation measures, such as those described in section 2.5, would be in place to 
minimize the potential for spills and contamination. These conservation measures include fueling 
equipment away from the water, inspecting and cleaning all equipment before daily operations, training 
personnel for emergency spill prevention, and cleaning all potential contaminants from the site.  

The primary threats to monk seals in the MHI (entanglement in fishing gear, impact from boats, and 
predation by fishermen) are not expected to increase as a result of the proposed action. 
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Because all impacts on the Hawaiian monk seal would be discountable or insignificant, the proposed 
action may affect, but is not likely to adversely affect, individuals or populations of the species. 

 Critical Habitat Effects Analysis and Determination 

There is no monk seal designated critical habitat in the project area; therefore, no direct effects would 
occur on designated critical habitat. However, recently designated monk seal terrestrial critical habitat 
occurs within the action area, with surrounding waters designated as marine critical habitat for the 
Hawaiian monk seal (see Figure 9). The essential critical habitat features for this species are 1) terrestrial 
areas and adjacent shallow, sheltered aquatic areas with characteristics preferred for pupping and nursing; 
2) marine areas from 0 to 656 feet (0 to 200 m) deep that support adequate prey quality and quantity for 
juvenile and adult monk seal foraging; and 3) significant areas used by monk seals for hauling out, 
resting, or molting.  

Indirect effects on these three features consist of temporary construction impacts to water quality 
(turbidity, siltation, pollutants, and debris) and noise and light disturbances. Impacts on water quality 
would be discountable due to implementation of best management practices (BMPs) that would maintain 
water quality. Low levels of light and noise from the construction activities could impact critical habitat; 
however, the conservation measures regarding nighttime lighting, as listed in section 2.5, would minimize 
the impact of lighting, reducing it to an unlikely and discountable impact. Noise levels elevated to the 
point at which Hawaiian monk seal behavior is disrupted would be unlikely due to the distance of the 
critical habitat from construction activities (approximately 262 feet [80 m] at a minimum) coupled with 
vegetation shielding. Noise and light effects would occur in the short term, and would cease after 
construction is completed.  

Because all impacts on the Hawaiian monk seal critical habitat would be discountable or insignificant, the 
proposed action is not likely to destroy or adversely modify critical habitat of the species. 
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Figure 9. Monk seal critical habitat in the Kawela action area. 
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6.6. Sea Turtles 
The threatened green sea turtle and endangered Hawksbill sea turtle constitute the turtle group. Because 
these species share similar habitat requirements and biological characteristics, as well as potential project 
impacts and conservation measures, they can be discussed as a single group. No sea turtle critical habitat 
has been designated in the waters of Hawai‘i.  

The green sea turtle is widely distributed throughout the world and found primarily in tropical and 
subtropical waters. They are the most common sea turtle found in the Hawaiian archipelago. Green turtles 
in Hawai‘i are genetically distinct from other green sea turtle populations (Bowen et al. 1992). In 1978, 
the species was listed as threatened throughout most of its range, except for the breeding populations in 
Florida and Mexican Pacific Coasts, which were listed as endangered (USFWS and NOAA 2015). The 
green turtle is also listed as threatened by the State of Hawai‘i. Green sea turtles are generally common 
along all coastlines of the MHI from the shore out to at least the 100-foot (30.48-m) bathymetry contour, 
and they are expected to use the coastal waters and shoreline within the action area and have been have 
been observed transiting Hawai‘i rivers up to 2 miles (3 km) inland (Clarke et al. 2012). Green sea turtles 
are generally common along O‘ahu’s northern coastline from the shore out to at least the 100-foot 
bathymetry contour, and they are expected to use the coastal waters and shoreline within the action areas. 
 
The hawksbill sea turtle was listed as an endangered species in 1970 and is listed on the State of Hawai‘i's 
Endangered Species List. The hawksbill sea turtle is found circumtropically in waters of the Atlantic, 
Pacific, and Indian Oceans. Current global estimates are between 60,000 and 78,000 nesting adult female 
hawksbills. One hundred adult females were tagged on the Island of Hawai‘i between 1991 and 2009 
(Sietz et al. 2012). Hawksbill sea turtle hatchlings are believed to inhabit the pelagic environment, taking 
shelter in floating algal mats and drift lines of flotsam and jetsam. After a few years, small juveniles 
recruit to coastal foraging grounds (NOAA NMFS 2014). Coral reef ledges and caves provide shelter for 
resting hawksbill sea turtle both during the day and at night. Hawksbill sea turtles are known to exhibit 
high site fidelity, returning to the same resting spot night after night. They can also be found near rocky 
outcrops and high energy shoals, which are optimum sites for sponge growth, a preferred species of 
forage (NOAA NMFS 2014). The Hawksbill turtle is not regularly reported from O‘ahu. 
 
In Hawai‘i, disease and habitat loss (i.e., coral reef communities) are the primary threats to the green and 
hawksbill sea turtle, respectively. Other threats include marine debris (e.g., ingestion and entanglement), 
boat strikes, water contamination (e.g., runoff, dredging and noise), harvesting (e.g., eggs, consumption, 
and commercial product), loss or degradation of nesting habitat (e.g., artificial lighting and encroaching 
non-native vegetation), and nest and hatchling predation (NOAA NMFS 2015d). 

 Effects Analysis and Determination 
Sea turtles have been documented in the Kawela action areas during various surveys. Between 1989 and 
1993, Oceanit recorded an average of seven turtles in Kawela Bay at any given time. (Lee Sichter LLC 
2013). AECOS, Inc. (2006) observed sea turtles during their brief survey in 2005, and NOAA lists 
Kawela Bay as a basking site for the green sea turtle (Parker and Balazs 2010). Records indicate that 
green turtles of all age classes use this area, but that it appears most important to juvenile and sub-adult 
green turtles (Lee Sichter LLC 2013). Nesting activity is also occasionally reported along this shoreline; 
however, no formal documentation of reproductive success at Kawela Bay exists. Hawksbills have been 
reported at locations on O‘ahu’s North Shore outside of the action areas, and although there have been no 
verified sightings from Kawela Bay, it is highly likely this species inhabits these waters on occasion.  
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No sea turtles were incidentally observed during SWCA’s field survey, but suitable habitat for basking, 
nesting, foraging, and predator avoidance was noted. The beach at Kawela Bay provides suitable beach 
habitat for basking and nesting, the surrounding marine waters provide suitable foraging and resting 
habitat. 

In the short term, construction activities (e.g., noise and light) may temporarily displace sea turtle 
individuals from the beach or marine habitats in the action areas. This displacement could alter an 
individual’s typical foraging and rest patterns, forcing it to expend energy to search for new foraging and 
basking locations. Displacement from haul-outs and/or foraging habitat could lead to increased predation 
and/or boat strikes on individual turtles if forced to search for suitable habitat. Because there is a thickly 
vegetated buffer zone between the existing Kawela Bridge and the beach, it is unlikely that basking turtles 
would be disturbed, should they haul-out on these beaches. If they are disturbed, the likely response 
would be to return to the shallow water’s edge and swim away. Usually this has little consequence, unless 
there are predators or boats in the area.  

Noise and light from construction may also temporarily discourage turtles from using the area as a nesting 
location. With regard to noise, the main concern would be very loud low-frequency sounds during the 
nesting period. Increased lighting during the breeding season evening hours is likely to dissuade turtles 
from emerging to lay eggs on afflicted beaches. Furthermore, artificial lighting is known to disorient 
hatchlings, which orient toward brighter lights after emerging from their nest. The conservation measures 
regarding nighttime lighting, such as restricting construction work to daylight hours and shielded lights, 
would minimize the impact of lighting, reducing it to an unlikely and discountable impact. 

Disturbance as a result of harassment by construction workers is not expected to occur because workers 
would be informed not to intentionally interact with the species, as described in the conservation 
measures.  

Indirect harm from the accidental introduction of contaminants or construction-related debris into Kawela 
Stream has the potential to reduce water quality in the bay. However, the potential for these impacts 
would also be unlikely and discountable by ensuring appropriate BMPs are in place, as described in the 
conservation measures. These include fueling equipment away from the water, inspecting and cleaning all 
equipment before daily operations, training personnel for emergency spill prevention, and cleaning up. To 
avoid exacerbating the incidence of FP in green sea turtles as a result of the proposed action, BMPs would 
be implemented to ensure that the proposed action does not increase nitrogen or other nutrient loads to 
nearshore waters, which are known to promote algae growth into the surrounding waters (Smith et al. 
2010). 

Other major causes of human related turtle mortality (impact from boat propellers, gill net entanglement, 
fishing activities) are not likely to increase as a result of the proposed action.  

Because all impacts on sea turtles would be discountable or insignificant, the proposed action may affect, 
but is not likely to adversely affect, individuals or populations of the species.  
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7. CONCLUSION 
Eleven of the federally protected species (see Table 2) have the potential to occur in the action areas. The 
Hawaiian petrel and Newell’s shearwater are unlikely to occur; the Hawaiian duck, Hawaiian hoary bat, 
and hawksbill sea turtle may occur; and the Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, nēnē, 
Hawaiian monk seal, and green sea turtle are known to occur in the action area. Potential impacts from 
the proposed action on these species are expected to be temporary, discountable, and insignificant 
discountable or temporary. As detailed above, the timing of construction, minimal permanent construction 
footprint, and conservation measures would likely preclude any major or long-term effects to these 
federally protected species. In general, no major or long-term effects are anticipated from the 
implementation of the proposed action. 

In conclusion, the proposed project may affect, but is not likely to adversely affect the federally listed 
Hawaiian petrel, Newell’s shearwater, Hawaiian duck, Hawaiian coot, Hawaiian gallinule, Hawaiian stilt, 
nēnē, Hawaiian hoary bat, Hawaiian monk seal, green sea turtle, and hawksbill sea turtle. 
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Appendix A 

Photographs of the Action Area 
  



Appendix A. Photographs of the Survey Area  
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Figure A1. Riparian vegetation showing dense California grass within the Kawela 
stream channel.  

 
Figure A2. Mixed Non-Native Forest upstream of the Kawela Bridge. 
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Figure A3. Ruderal vegetation along Kamehameha Highway, as well as mixed 
non-native forest.  

 
Figure A4. Koa haole shrub along the Ho‘olapa Stream/Gulch north of 
Kamehameha Highway.  
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Figure A5. Ornamental and ruderal vegetation along Kamehameha Highway near 
Nanahu Bridge.  



 

 

Appendix D 
National Historic Preservation Act Section 106 

and Hawaii Revised Statutes Chapter 6E 
Consultation Documentation  



NOTICE OF CONSULTATION 
SECTION 106 OF THE NATIONAL HISTORIC PRESERVATION ACT OF 1966 AS AMENDED (2006)  

AND CHAPTER 6E OF THE HAWAII REVISED STATUTES 
NANAHU AND KAWELA BRIDGE REPLACEMENT PROJECT 

KOOLAULOA DISTRICT, OAHU ISLAND, KAHUKU, OPANA, KAWELA, AND PAHIPAHIALUA AHUPUAA 
FEDERAL-AID PROJECT NUMBER:  HI STP SR83(1) AND HI STP SR83(2) 

TAX MAP KEYS: (1)5-6-003:044, (1)5-6-005:013, (1)5-6-005 KAMEHAMEHA HIGHWAY RIGHT-OF-WAY, 
(1)5-7-006:022, (1)5-7-001:021, (1)5-7-001 KAMEHAMEHA HIGHWAY RIGHT-OF-WAY 

 
Notice is hereby given that the Federal Highway Administration, Central Federal Lands Highway Division 
and State of Hawaii Department of Transportation, Highways Division propose to replace the Nanahu 
(Hoolapa Stream) and Kawela bridges on Kamehameha State Highway 83 (HI-83).  
 
The proposed project would replace the existing Nanahu and Kawela bridges and their approaches to 
maintain the stream crossings on HI-83 as safe and functional components of the regional 
transportation system for highway users. The existing Nanahu and Kawela bridges do not meet the 
current roadway standards for width and bridge standards for live loading or structural capacity; 
therefore the bridges would be demolished and new bridges constructed. Both proposed bridges would 
have an overall width of approximately 42 feet, which would accommodate two 12-foot travel lanes, 
two 8-shoulders and barrier railings. The overall length of bridge and number of bridge spans would be 
dependent on the total area (opening) required to accommodate the stream flows in accordance with 
the project’s hydraulic standards. The potential area of disturbance, including temporary construction 
areas, is 2.4 acres for Nanahu Bridge and 2.6 acres for Kawela Bridge. 
 
Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended (2006), and 
Chapter 6E of the Hawaii Revised Statutes, Native Hawaiian organizations and Native Hawaiian 
descendants with ancestral, lineal, or cultural ties to, cultural knowledge or concerns for, and cultural or 
religious attachment to the proposed project area are requested to contact Mr. Michael Will via email at 
Michael.will@dot.gov or by US Postal Service to 12300 West Dakota Avenue, Suite 380, Lakewood, CO 
80228-2583. 
 
Please respond by June 3, 2016. 
 

mailto:Michael.will@dot.gov
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Management Summary 

Reference Archaeological Inventory Survey Report for the Kawela Stream Bridge 
Replacement Project, ‘Ōpana, Kawela, and Pahipahi‘ālua Ahupua‘a, 
Ko‘olauloa District, O‘ahu, Federal Highway Administration/ Central 
Federal Lands Highway Division (FHWA/CFLHD) contract DTFH68-
13-R-00027 TMKs: [1] 5-7-001:021 por., 5-7-006:022 por., and 5-7-
001 Kamehameha Highway Right-of-Way (Belluomini and Hammatt 
2015) 

Date September 2015 
Project Number(s)  FHWA/CFLHD Contract DTFH68-13-R-00027 

 CH2MHILL Project Task ID: 499069.10SU.CS 
 Cultural Surveys Hawai‘i, Inc. (CSH) Job Code: OPANA 3 

Investigation Permit 
Number 

CSH completed the archaeological inventory survey (AIS) fieldwork 
under archaeological permit number 15-03, issued by the Hawai‘i State 
Historic Preservation Division (SHPD) per Hawai‘i Administrative 
Rules (HAR) §13-13-282. 

Agencies  FHWA/CFLHD, SHPD 
Land Jurisdiction State Department of Transportation (HDOT) 
Project Proponent FHWA/CFLHD, HDOT 
Project Funding FHWA/CFLHD, HDOT 
Project Location The project area is located in portions of ‘Ōpana, Kawela, and 

Pahipahi‘ālua Ahupua‘a at the location of the Kawela Stream Bridge 
that spans Kawela Stream. The project area includes a portion of 
Kamehameha Highway (Route 83). The project area is depicted on a 
1998 Kahuku USGS 7.5-minute topographic quadrangle. 

Project Description The purpose of the project is to replace the existing bridge to maintain 
the Kawela Stream crossing on Route 83 as a safe and functional 
component of the regional transportation system. The existing bridge 
was built in 1931 and does not meet the current roadway standards for 
width and bridge standards for live loading or structural capacity. The 
proposed new bridge will be widened to accommodate two 12-foot 
lanes, 8-foot shoulders, and guardrails on both sides. The bridge would 
be shifted approximately 10 feet mauka of the existing bridge centerline 
to minimize impacts to Kawela Stream and avoid adjacent Jaucas sands. 
The roadway approaches to the bridges would be widened, which would 
require installing retaining walls in several locations to minimize ROW 
and environmental impacts. The roadway approaches would also be 
realigned to transition to the new bridge locations. Rehabilitation of the 
existing bridge was considered during the preliminary design, and it 
was concluded that rehabilitation was not cost effective and did not 
meet the purpose and need. Two travel lanes, one in each direction, 
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would be provided at all times during construction by implementation 
of a temporary bypass roadway and bridge or phased construction 
techniques. 

Project Acreage The project area includes approximately 2.61 acres (1.06 hectares). 
Area of Potential 
Effect (APE)  

The APE for the current project is defined as the entire 2.61-acre (1.06 
hectare) project area.  

Historic Preservation 
Regulatory Context 

This AIS investigation was designed to comply with both Federal and 
Hawai‘i State environmental and historic preservation review 
legislation. Due to federal funding, this project is a federal undertaking, 
requiring compliance with Section 106 of the National Historic 
Preservation Act, the National Environmental Policy Act, and Section 4(f) 
of the Department of Transportation Act. The proposed project is also 
subject to Hawai‘i State environmental and historic preservation review 
legislation (Hawai‘i Revised Statutes [HRS] §343 and HRS §6E-8/HAR 
§13-275, respectively).  

In consultation with the SHPD, this AIS investigation fulfills the 
requirements of HAR §13-13-276 and the Secretary of the Interior’s 
Standards for Archaeology and Historic Preservation. It was conducted 
to identify, document, and make National Register and Hawai‘i Register 
of Historic Places (Hawai‘i Register) eligibility recommendations1 for 
any cultural resources/historic properties2. This report is also intended 
to support any project-related historic preservation consultation with 
stakeholders, such as State and County agencies and interested Native 
Hawaiian Organizations (NHOs) and community groups, if applicable. 

Portions of the current project area have been subject to previous 
archaeological studies. The northern portion of the project area was 
included in several large-scale studies including Bath et al. 1984, 
Walker et al. 1988 and Corbin 2003. No cultural resources were 
reported within the current project area.  

Fieldwork Effort The fieldwork component of this AIS consists of a 100% pedestrian 
survey and subsurface testing. Fieldwork was conducted on 31 August 
2015 by CSH archaeologists Scott A. Belluomini, B.A., Nathaniel 
Garcia, B.A., Mary Tardona, B.A., Josephine Yucha, M.S., under the 
general supervision of principal investigator Hallett H. Hammatt, Ph.D. 
This work required approximately 4 person-days to complete. 

Consultation The Kawela Stream Bridge Replacement project is a HDOT and 
FHWA/CFLHD partnership project, which includes numerous proposed 
bridge improvement  and replacement projects in the State of Hawai‘i. 
Presently, National Historic Preservation Act Section 106 consultation 
with community, agency, and Native Hawaiian Organizations has been 
initiated and is on-going. Cultural consultation is also being conducted 
by CSH for a cultural impact assessment (CIA) for Kawela Stream 
Bridge and the Ho‘olapa Stream-Nanahu Bridge (Ishihara, Liborio, & 



Cultural Surveys Hawai‘i Job Code: OPANA 3  Management Summary 

AISR for the Kawela Bridge Project, ‘Ōpana, Kawela, and Pahipahi‘ālua, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-7-001, 003, 006 various parcels  
iii

 

Hammatt 2015). No cultural resources have been assessed as having 
traditional cultural significance to an ethnic group (HAR §13-275-6 
Criterion “e”) within the project area. 

Cultural Resources 
Identified 

Four cultural resources1 (historic properties2) were identified during the 
course of this AIS. 

SIHP # 50-80-02-7821 is the Kawela Stream Bridge. In consultation 
with the SHPD architecture branch, it was determined that the Kawela 
Stream Bridge (SIHP # -7821) is not eligible to the National and/or 
Hawai‘i Registers pursuant to 36 CFR 60.4 and HAR §13-198-8 and 
not significant pursuant to HAR §13-275-6. At the request of the SHPD, 
architectural recordation was not conducted. The findings in this report 
agree with the determination of the SHPD architecture branch.  

SIHP # 50-80-02-7822, structural remnants, is evaluated for significance 
under §13-275-6 Criterion “d” (Have yielded, or is likely to yield, 
information important for research on prehistory or history), however, the 
cultural resource lacks integrity of design, materials, workmanship, 
feeling and association, and is therefore not eligible to the National 
Register or the Hawai‘i Register pursuant to 36 CFR 60.4 and HAR §13-
198-8. 

SIHP # 50-80-02-7823, earthen ditch, is evaluated as not eligible to the 
National Register or the Hawai‘i Register pursuant to 36 CFR 60.4 and 
HAR §13-198-8 because the earthen ditch lacks integrity of design, 
materials, workmanship, feeling and association. 

SIHP # 50-80-02-7824, structural remnants, is evaluated for significance 
under §13-275-6 Criterion “d” (Have yielded, or is likely to yield, 
information important for research on prehistory or history), however, the 
cultural resource lacks integrity of design, materials, workmanship, 
feeling and association, and is therefore not eligible to the National 
Register or the Hawai‘i Register pursuant to 36 CFR 60.4 and HAR §13-
198-8. 

1In historic preservation parlance, cultural resources are the physical remains and/or geographic locations that reflect 
the activity, heritage, and/or beliefs of ethnic groups, local communities, states, and/or nations. Generally, they are at 
least 50 years old (although there are exceptions) and include buildings and structures; groupings of buildings or 
structures (historic districts); certain objects; archaeological artifacts, features, sites, and/or deposits; groupings of 
archaeological sites (archaeological districts); and, in some instances, natural landscape features and/or geographic 
locations of cultural significance. 

Historic properties, as defined under Federal historic preservation legislation (36 CFR 800.16), are any prehistoric or 
historic district, site, building, structure, or object included in, or eligible for inclusion in, the National Register of 
Historic Places maintained by the Secretary of the Interior. This term includes artifacts, records, and remains related 
to and located within such properties. The term includes properties of traditional religious and cultural importance to 
an Indian tribe or Native Hawaiian organization that meet the National Register criteria. Determinations of eligibility 
are generally made by a federal agency official in consultation with the SHPD. Under Federal legislation, a project’s 
(undertaking’s) potential effect on historic properties must be evaluated and potentially mitigated. Under Hawai‘i 
State historic preservation legislation, historic properties are defined as any cultural resources that are 50 years old, 
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regardless of their historic/cultural significance under State law, and a project’s effect and potential mitigation 
measures are evaluated based on the project’s potential impact to “significant” historic properties (those historic 
properties determined eligible, based on their integrity and historic/cultural significance in terms of established 
significance criteria, for inclusion in the Hawai‘i Register of Historic Places). Determinations of eligibility to the 
Hawai‘i Register result when a State agency official’s historic property “significance assessment” is approved by the 
SHPD, or when the SHPD itself makes an eligibility determination for a historic property. 
2Cultural resource significance is evaluated and expressed as eligibility for listing on the National and/or Hawai‘i 
Registers. To be considered eligible for listing on the National and/or Hawai‘i Registers a cultural resource should 
possess integrity of location, design, setting, materials, workmanship, feeling, and/or association and meet one or more 
of the following broad cultural/historic significance criteria: “A” reflects major trends or events in the history of the 
state or nation; “B” is associated with the lives of persons significant in our past; “C” is an excellent example of a site 
type/work of a master; “D” has yielded or may be likely to yield information important in prehistory or history; and 
“E” (Hawai‘i Register only) has traditional cultural significance to an ethnic group (includes religious structures, 
burials, and traditional cultural properties).  
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Section 1    Introduction 

 Project Background 
At the request of CH2M Hill and on behalf of the Federal Highway Administration/Central 

Federal Lands Highway Division (FHWA/CFLHD), Cultural Surveys Hawai‘i, Inc. (CSH) has 
completed this archaeological inventory survey report for the Kawela Stream Bridge Replacement 
Project ‘Ōpana, Kawela, and Pahipahi‘ālua Ahupua‘a, Ko‘olauloa District, O‘ahu TMKs: [1] 5-7-
001:021 por., [1] 5-7-006:022 por., and [1] 5-7-001 Kamehameha Highway Right-of-Way. The 
project area is located in portions of ‘Ōpana, Kawela, and Pahipahi‘ālua Ahupua‘a at the location 
of Kawela Stream Bridge that spans Kawela Stream. The project area includes a portion of 
Kamehameha Highway (Route 83). The project area is depicted on a portion of the 1998 Kahuku 
U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle (Figure 1), tax map plats 
(Figure 2 and Figure 3), and a 2013 aerial photograph (Figure 4). 

The purpose of the project is to replace the existing bridge to maintain the Kawela Stream 
crossing on Route 83 as a safe and functional component of the regional transportation system. 
The existing bridge was built in 1931 and does not meet the current roadway standards for width 
and bridge standards for live loading or structural capacity. The proposed new bridge will be 
widened to accommodate two 12-foot lanes, 8-foot shoulders, and guardrails on both sides. The 
bridge would be shifted approximately 10 feet mauka of the existing bridge centerline to minimize 
impacts to Kawela Stream and avoid adjacent Jaucas sands. The roadway approaches to the bridges 
would be widened, which would require installing retaining walls in several locations to minimize 
ROW and environmental impacts. The roadway approaches would also be realigned to transition 
to the new bridge locations. Rehabilitation of the existing bridge was considered during the 
preliminary design, and it was concluded that rehabilitation was not cost effective and did not meet 
the purpose and need. Two travel lanes, one in each direction, would be provided at all times during 
construction by implementation of a temporary bypass roadway and bridge or phased construction 
techniques. 

The project area includes approximately 2.61 acres (1.06 hectares). For the purposes of this 
archaeological reconnaissance, the area of potential effect for this project includes the entire 2.61-
acre (1.06 hectare) project area. 

 Historic Preservation Regulatory Context and Document Purpose 
This AIS investigation was designed to be compliant with both Federal and Hawai‘i State 

environmental and historic preservation review legislation. Due to federal funding, this project is 
a federal undertaking, requiring compliance with Section 106 of the National Historic Preservation 
Act, the National Environmental Policy Act, and Section 4(f) of the Department of Transportation 
Act. The proposed project is also subject to Hawai‘i State environmental and historic preservation 
review legislation (Hawai‘i Revised Statutes [HRS] §343 and HRS §6E-8/Hawai‘i Administrative 
Rules [HAR] §13-275, respectively).  

 



Cultural Surveys Hawai‘i Job Code: OPANA 3  Introduction 

AISR for the Kawela Bridge Project, ‘Ōpana, Kawela, and Pahipahi‘ālua, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-7-001, 003, 006 various parcels  
2

 

 
Figure 1. Portion of the 1998 Kahuku USGS 7.5-minute topographic quadrangle showing the 

location of the project area 
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Figure 2. Tax Map Key (TMK) [1] 5-7-001, showing the location of the project area
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Figure 3. TMK: [1] 5-7-006, showing the location of the project area
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Figure 4. 2013 aerial photograph (Google Earth 2013), showing the location of the project area
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In consultation with the SHPD, this AIS investigation fulfills the requirements of HAR §13-13-
276 and the Secretary of the Interior’s Standards for Archaeology and Historic Preservation. It 
was conducted to identify, document, and make National Register of Historic Places (National 
Register) and Hawai‘i Register of Historic Places (Hawai‘i Register) eligibility recommendations 
for any cultural resources/historic properties. This report is also intended to support any project-
related historic preservation consultation with stakeholders, such as State and County agencies and 
interested Native Hawaiian Organizations (NHOs) and community groups, if applicable. 

Portions of the current project area have been subject to previous archaeological studies. The 
northern portion of the project area was included in several large-scale studies including Bath et 
al. 1984, Walker et al. 1988 and Corbin 2003. No cultural resources were reported within the 
current project area.  

1.2.1 Definitions of Cultural Resources and Historic Properties 
As discussed in the following paragraphs, there are important distinctions between the Federal 

and Hawai‘i State definitions of historic properties. To eliminate any confusion these different 
definitions might cause, CSH has opted in this document to use the more generic term “cultural 
resources” as defined below in its discussion of the cultural remains within the current project area. 

In historic preservation parlance, cultural resources are the physical remains and/or geographic 
locations that reflect the activity, heritage, and/or beliefs of ethnic groups, local communities, 
states, and/or nations. Generally, they are at least 50 years old (although there are exceptions) and 
include buildings and structures; groupings of buildings or structures (historic districts); certain 
objects; archaeological artifacts, features, sites, and/or deposits; groupings of archaeological sites 
(archaeological districts); and in some instances, natural landscape features and/or geographic 
locations of cultural significance. 

Historic properties, as defined under Federal historic preservation legislation (36 CFR 800.16), 
are any prehistoric or historic district, site, building, structure, or object included in, or eligible for 
inclusion in, the National Register maintained by the Secretary of the Interior. This term includes 
artifacts, records, and remains related to and located within such properties. The term includes 
properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian 
organization that meet the National Register criteria. Determinations of eligibility are generally 
made by a federal agency official in consultation with the SHPD. Under Federal legislation, a 
project’s (undertaking’s) potential effect on historic properties must be evaluated and potentially 
mitigated. Under Hawai‘i State historic preservation legislation, historic properties are defined as 
any cultural resources that are 50 years old, regardless of their historic/cultural significance under 
State law, and a project’s effect and potential mitigation measures are evaluated based on the 
project’s potential impact to “significant” historic properties (those historic properties assessed as 
significant under the five broad State of Hawai‘i significance criteria).  

 Environmental Setting 
1.3.1 Natural Environment 

The project area is located near the mauka extent of the generally level and low-lying coastal 
plain of Kahuku, at the northern tip of the island of O‘ahu. Portions of the surrounding coastal 
plain are protected wetlands, including the Punamanō Unit of the James Campbell National 
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Wildlife Refuge. Elevations within the project area range from approximately 8–10 m (26–33 ft) 
above mean sea level.  

According to the U.S. Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) 
database (2001) and soil survey data gathered by Foote et al. (1972), soils within the project area 
consist of Jaucas sand, 0 to 15% slopes (JaC), Waialua silty clay, 0 to 3% slopes (WkA), Mokuleia 
loam (Ms), Mokuleia clay loam (Mt) (Figure 5).  

Soils of the Jaucas Series are described as follows: 

This series consists of excessively drained, calcareous soils that occur as narrow 
strips on coastal plains, adjacent to the ocean. These soils occur on all the islands 
of this survey area, They developed in wind- and water-deposited sand from coral 
and seashells. They are nearly level to strongly sloping. Elevation range from sea 
level to 100 feet; but locally on Molokai, the elevation is as high as 650 feet. The 
annual rainfall amounts to 10 to 40 inches. [Foote et al. 1972:48] 

Soils of the Waialua Series are described as follows: 

This series consists of moderately well drained soils on alluvial fans on the island 
of Oahu. These soils developed in alluvium weathered from basic igneous rock. 
They are nearly level to steep. Elevations range from 10 to 100 feet. The annual 
rainfall amounts to 20 to 50 inches; most of it occurs between November and April. 
[Foote et al. 1972:128] 

Soils of the Mokuleia Series are described as follows: 

This series consists of well-drained soils along the coastal plains on the islands of 
Oahu and Kauai. These soils formed in recent alluvium deposited over coral sand. 
They are shallow and nearly level. Elevations range from nearly sea level to 100 
feet. The annual rainfall amounts to 15 to 40 inches on Oahu and 50 to 100 inches 
on Kauai. [Foote et al. 1972:95] 

The project area receives an average of approximately 100 mm (39 inches) of annual rainfall 
(Giambelluca et al. 2013). Observed vegetation within the project area consists almost entirely of 
exotic weeds and grasses including California grass (Urochloa mutica) and koa haole (Leucaena 
leucocephala). 

1.3.2 Built Environment 
The project area is surrounded by in-use agricultural fields south of Kamehameha Highway and 

a combination of residential beach lots and undeveloped land north of Kamehameha Highway. 
The project area’s built environment includes Kamehameha Highway (Route 83), and Kawela 
Stream Bridge, the focus of the current study.
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Figure 5. Overlay of the Soil Survey of the State of Hawaii (Foote et al. 1972) indicating sediment types within the project area 
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Section 2    Methods 

 Field Methods 
CSH completed the fieldwork component of this AIS under archaeological permit number 15-

03, issued by the SHPD pursuant to HAR §13-13-282. The fieldwork component of this AIS 
consisted of a 100% pedestrian survey and subsurface testing. Fieldwork was conducted on 31 
August 2015 by CSH archaeologists Scott A. Belluomini, B.A., Nathaniel Garcia, B.A., Mary 
Tardona, B.A., Josephine Yucha, M.S., under the general supervision of principal investigator 
Hallett H. Hammatt, Ph.D. This work required approximately 4 person-days to complete. 

In general, fieldwork included 100% pedestrian inspection of the project area, GPS data 
collection and subsurface testing.  

2.1.1 Pedestrian Survey 
A 100%-coverage pedestrian inspection of the project area was undertaken for the purpose of 

cultural resource identification and documentation. The pedestrian survey was accomplished 
through systematic sweeps spaced 5 m apart. 

2.1.2 GPS Data Collection 
Cultural resources were located using a Trimble Pro XH mapping grade GPS unit with a real-

time differential correction. This unit provided sub-meter horizontal accuracy in the field. GPS field 
data was post-processed, yielding horizontal accuracy between 0.5 and 0.3 m. GPS location 
information was converted into GIS shape files using Trimble’s Pathfinder Office software, version 
2.80, and graphically displayed using ESRI’s ArcGIS 9.1. 

2.1.3 Subsurface Testing 
The subsurface testing program was backhoe assisted and involved two test excavations In 

general, linear trenches measuring approximately 6.0 m (19.6 ft) long and 0.8 m (2.6 ft) wide were 
excavated within the project area. The test excavations were distributed on the east and west side 
of the bridge along the shoulder of the highway. The sampling strategy was detailed in map and 
text to the SHPD in advance of the fieldwork (Yucha to Lebo email of 17 June 2015). 

A stratigraphic profile of each test excavation was drawn and photographed. The observed 
sediments were described using standard USDA soil description observations/terminology. 
Sediment descriptions included Munsell color; texture; consistence; structure; plasticity; 
cementation; origin of sediments; descriptions of any inclusions such as cultural material and/or 
roots; lower boundary distinctiveness and topography; and other general observations. Where 
stratigraphic anomalies or potential cultural deposits were exposed, these were carefully 
represented on test excavation profile maps.  

 Laboratory Methods 
Materials collected during AIS fieldwork were identified and catalogued at CSH’s laboratory 

facilities on O‘ahu. Analysis of collected materials was undertaken using standard archaeological 
laboratory techniques. Materials were washed, sorted, measured, weighed, described, and/or 
photographed. 
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2.2.1 Artifact Analysis 
In general, artifact analysis focused on establishing, to the greatest extent possible, material 

type, function, cultural affiliation, and age of manufacture. As applicable, artifacts were washed, 
sorted, measured, weighed, described, photographed, and catalogued. Diagnostic (dateable or 
identifiable) attributes of artifacts were researched. 

Historic artifacts were identified using standard reference materials (e.g., Elliott and Gould 
1988; Fike 1987; Godden 1964; Kovel and Kovel 1986; Lehner 1988; Lindsey 2014; Millar 1988; 
Munsey 1970; Toulouse 1971; Whitten 2009; and Zumwalt 1980) as well as resources available 
on the internet. Analyzed materials were tabulated and are presented in Section 5: Results of 
Laboratory Analysis. 

2.2.2 Disposition of Materials 
Materials collected during the current AIS (excluding human remains and grave goods) will 

remain temporarily curated at the CSH office in Waimānalo, O‘ahu. CSH will make arrangements 
with the landowner regarding the disposition of this material. Should the landowner request 
different archiving of material, an archive location will be determined in consultation with the 
SHPD. All data generated during the course of the AIS are stored at the CSH offices. 

 Research Methods 
Background research included a review of previous archaeological studies on file at the SHPD; 

review of documents at Hamilton Library of the University of Hawai‘i, the Hawai‘i State Archives, 
the Mission Houses Museum Library, the Hawai‘i Public Library, and the Bishop Museum 
Archives; study of historic photographs at the Hawai‘i State Archives and the Bishop Museum 
Archives; and study of historic maps at the Survey Office of the Department of Land and Natural 
Resources. Historic maps and photographs from the CSH library were also consulted. In addition, 
Māhele records were examined from the Waihona ‘Aina database (Waihona ‘Aina 2000). 

This research provided the environmental, cultural, historic, and archaeological background for 
the project area. The sources studied were used to formulate a predictive model regarding the 
expected types and locations of cultural resources in the project area. 

 Consultation Methods 
The Kawela Stream Bridge Replacement project is a HDOT and FHWA/CFLHD partnership 

project, which includes numerous proposed bridge improvement  and replacement projects in the 
State of Hawai‘i. Presently, National Historic Preservation Act Section 106 consultation with 
community, agency, and Native Hawaiian Organizations has been initiated and is on-going. 
Cultural consultation is also being conducted by CSH for a cultural impact assessment (CIA) for 
Kawela Stream Bridge (Ishihara, Liborio and Hammatt 2015). No cultural resources have been 
assessed as having traditional cultural significance to an ethnic group (HAR §13-275-6 Criterion 
“e”) within the project area. 
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Section 3    Background Research 

 Traditional and Historical Background 
3.1.1 Mythological and Traditional Accounts 

The project area is located in the ahupua‘a (traditional land unit) of ‘Ōpana, Kawela, and 
Pahipahi‘ālua. The place name ‘Ōpana may be derived from or related to the word ‘ōpā, meaning 
“the squeeze” (Pukui et al. 1974). Kawela (“the heat”) was also traditionally used for the entire 
coastal section of Pahipahi‘ālua, ‘Ōpana, and Kawela, which was known as a favorite lobster 
ground for the high ali‘i (chiefs) of O‘ahu. Pahipahi‘ālua may also have been the location of a 
fishing shrine (Pukui et al. 1974:174). 

A spring on the western point of Kawela Bay (outside the current project area) called Punaulua 
(meaning “ulua spring”) carried freshwater near the shoreline; this mixing of fresh and salt water 
attracted the ulua (crevalle jack) and made it a prime fishing spot for netting these types of fish 
(Clark 1977:131-132). This spring or fishpond was also known as Kapi Pond (State Inventory of 
Historic Properties [SIHP] # 50-80-02-258). 

On the east side of Kawela Bay is a headland; the only known name for this feature is 
“Protection Point,” which appears on modern maps of the Turtle Bay Resort. This is probably a 
very recent name, possibly related to the presence of a World War II bunker on this headland. 
Opposite this point is an offshore island and reef called Papa‘amoi (meaning “scorched threadfish), 
another favorite fishing spot, this time for the netting of the moi (threadfish). McAllister 
(1933:147) called this reef “Papaamui,” a place where the gods Kāne and Kanalao went “to scoop 
up fish.”  

The coastline (now part of SIHP # -6410, the Kawela Bay Archaeological Area) opposite this 
island was known as Wakiu (“northwest wind sound”), which was also the name of a fishpond just 
inland of the beach. The shore then curves inland to form Turtle Bay, a recent name, called this 
since the area was once frequented by turtles who laid their eggs on this beach in the hot sand. The 
eastern section of the bay was traditionally called Waikalae, or “divided water,” since the ‘Ō‘io 
Stream once split, with one branch emptying into the ocean in Turtle Bay and one branch extending 
to Kuilima Cove (Clark 1977:132-133).  

Continuing east, the headland of Kuilima (a recent name) was once called Kalaeokaunu (“the 
point of the altar”); an unu is a small shrine usually dedicated to fishing or agriculture. It may be 
that a fisherman’s shrine was once located on this point. The small point that makes up the eastern 
boundary of Kuilima Cove is called Kalaekamanu, “the point of the bird.” Kuilima Cove itself was 
known as Kalokoiki, “the little pool,” and its calm, safe waters made it a favorite swimming spot. 
Kuilima—adopted as the original name of the resort complex—is actually the name of the level 
plains mauka of the beach. Kuilima means “to go arm in arm,” and is related to a story about three 
men who walked across these plains in this fashion (Clark 1977:133). 

3.1.2 Early Historic Period 
There are few historical references particularly to the ahupua‘a of ‘Ōpana, Kawela, and 

Pahipahi‘ālua, however, several accounts of the Kahuku area provide some general information 
on the setting, population, and land use in the vicinity of the project area. 
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The first historical reference to the Kahuku area was in 1779 when the HMS Resolution passed 
along the north side of O‘ahu. Lieutenant James King wrote, “It [O‘ahu] is by far the finest island 
of the whole group. Nothing can exceed the verdure of the hills, the variety of wood and lawn, and 
the rich cultivated valleys, which the whole face of the country displayed” (McAllister 1933:153). 

On 28 February 1779, in the journal of the Resolution now captained by Charles Clerk, due to 
the death of Captain James Cook at Kealakekua Bay on 14 February, the following entry appears. 

Run round the Noern [Northern] Extreme of the Isle [O‘ahu] which terminates in a 
low point rather projecting [Kahuku Point]; off it lay a ledge of rocks extending a 
full Mile into the Sea, many of them above the surface of the Water: the Country in 
this neighborhood is exceedingly fine and fertile: here is a large Village, in the 
midst of it is run up a high pyramid doubtlessly part of a Morai. [Beaglehole 
1967:572] 

In 1794, British Captain George Vancouver noted the following: 

. . . In every other respect our examination confirmed the remarks of Captain King: 
excepting, that in point of cultivation or fertility, the country did not appear in so 
flourishing a state, nor to be so numerously inhabited, as he represented it to have 
been at that time, occasioned most probably by the constant hostilities that had 
existed since that period. [Vancouver 1798:3:71] 

It is likely, based on these early descriptions, that in the 13 years separating Captain King’s 
voyage from Captain Vancouver’s, the environment of northern O‘ahu had undergone significant 
changes. The probable cause for the decrease in cultivation was the decline in population due not 
only to “the constant hostilities” of the inhabitants, but also to the spread of venereal and other 
diseases introduced by Cook’s expedition in 1778/1779, as well as other visiting ships in the years 
that followed. 

John B. Whitman provides an account of his stay in Pahipahi‘ālua in 1815: 

Passed through Whyamere [sic] and arrived at Py-py-arure [sic] which makes the 
point of the Island. It is not so fertile as Whyarure [sic] the low lands being rock 
and uncultivated . . .  

It consisted of a small valley well stocked with taro in fine order, several of the 
patches having been recently planted. A strip of low rocky land extending to the 
sea and a large extent of fishing ground which was said to be very productive. 
[Whitman 1979:78–79] 

During a counter-clockwise circuit of the island of O‘ahu to view new schools in 1828, the 
missionary Levi Chamberlain stopped at a village in Kahuku: 

Tuesday Feb. 5th. After breakfast I examined two schools, belonging to Laie & 
Malaekahana, and was pleased with the appearance of the scholars. At a quarter 
before 11.A.M., we set out for Kahuku, and after traveling about two hours over a 
level sandy country, arrived at the school house, where we found 83 scholars 
assembled, waiting to be examined. . . .   
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The natives tell a marvelous story respecting the origin of this destrict [sic], which 
they say floated in from the sea, and attached itself to the ancient shore of the island. 
[Chamberlain 1849:35] 

The next day, Chamberlain resumed his tour to the west, stopping next in the ahupua‘a of 
Waiale‘e, where he found a small school. Thus he did not stop in the any of the other ahupua‘a in 
the project area, presumably because these areas did not have a large enough population to merit 
a school. In 1833, E.O. Hall wrote of the Ko‘olauloa District, “Much taro land lies waste, because 
the diminished population of the district does not require its cultivation” (McAllister 1933:153). 

3.1.3 Land Commission Award Documentation 
In 1845, the Board of Commissioners to Quiet Land Titles, also called the Land Commission, 

was established “for the investigation and final ascertainment or rejection of all claims of private 
individuals, whether natives or foreigners, to any landed property” (Chinen 1958:8). This led to 
the Māhele, the division of lands among the king of Hawai‘i, the ali‘i (chiefs), and the common 
people, which introduced the concept of private property into Hawaiian society. In 1848, 
Kamehameha III divided the land into four categories: certain lands to be reserved for himself and 
the royal house were known as Crown Lands; lands set aside to generate revenue for the 
government were known as Government Lands; lands claimed by ali‘i and their konohiki 
(supervisors) were called Konohiki Lands; and habitation and agricultural plots claimed by the 
common people were called kuleana (Chinen 1958:8-15). Ralph Kuykendall notes the concept of 
private land ownership was a radical departure from the local traditional land tenure system:  

The old feudal arrangement of joint and undivided ownership had given place to 
the system of individual allodial tenures, and aliens had been admitted to the 
enjoyment of the same rights as Hawaiian subjects in the ownership and use of 
land” [Kuykendall 1967:298].  

Through the Māhele, 85 kuleana land claims were awarded in Kahuku. The remaining lands in 
the ahupua‘a were retained as part of the Crown Lands of King Kamehameha III (Bailey 1929:27). 
The locations of Land Commission Award (LCA) parcels in the general vicinity of the current 
project area, as identified on historic maps and modern tax maps, are indicated on Figure 6. 

While no land commission awards were located within the current project area, 29 awards are 
present within the vicinity of the project area. These are summarized in Table 1. The majority of 
these awards are situated just northeast of Kawela Gulch. Other lo’i and house lots were claimed 
near the coast surrounding Kawela Bay. LCA documentation indicates the predominant land uses 
within the project area at the mid-nineteenth century were habitation and cultivation of wetland 
taro. This pattern likely reflects the traditional Hawaiian land usage patterns that would have been 
observed in antiquity, though on a much reduced scale following foreign contact. As a slight 
majority of the land claims in this area were lo’i, it is suggested that the project area and 
surrounding area was once heavily utilized as agricultural land. 
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Figure 6. 2013 aerial photograph showing LCAs in the vicinity of the project area (Google Earth 

2013) 



Cultural Surveys Hawai‘i Job Code: OPANA 3  Background Research 

AISR for the Kawela Bridge Project, ‘Ōpana, Kawela, and Pahipahi‘ālua, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-7-001, 003, 006 various parcels  
15

 

Table 1. LCA Awards near the Project area 

LCA Parcel Awardee Ahupua‘a Land Use 
2679:2 Umeume Kahuku House lot 
2690:2 Luiki Kahuku House lot 
2698:1, 3 Waanui Kahuku Taro lo‘i, kula 
2706:2 Koloaia Kahuku House lot 
2716:2 Hoolae Kahuku  
2724:3 Paku Kawela House lot 
2734:3 Paukoa Opana Two lo‘i 
2734:3 Paukoa Kawela House lot 
2738:3 Palu Kahuku Lo‘i 
2744:1 Pakanaka Kahuku, ‘Ō‘io One lo‘i 
2770:2 Makaino Kawela House lot 
2774?    
2775:2 Malailua Kahuku House lot 
2779 Makilo Kahuku Eight lo‘i 
2781:1 Manukeokeo Kahuku Taro lo‘i 
2784:2 Moo Kawela House lot, with adjacent taro lo‘i 
2835:2 Kuheleloa ‘Ōpana Taro lo‘i 
2837:2 Kamakai Kawela House lot 
2861:1 Kaohele Kahuku House lot, five adjacent taro patches 
2868 Kapaiaala Kahuku  
2878:2 Kekua Kawela  
2880:2 Luiki Kahuku Open flat land 
2897:2 Kookoo ‘Ōpana Three lo‘i and a kula 
2928:2 Kauihawale Kahuku House lot, adjacent mala of wauke, taro lo‘i 
2936:2 Kauaihikai Kahuku, 

Ulupehupehu 
 

2938?    
3815:1 Pailalau Kawela House lot 
3958 Nauluhao Kahuku Taro lo‘i 
4341 Kaukaha Kahuku  
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3.1.4 Ranching in Kahuku 1850-1880   
During 1850–1851, Charles Gordon Hopkins purchased from Kamehameha III the ahupua‘a 

of Kahuku, along with several other ahupua‘a on the north shore of O‘ahu. Hopkins established 
an 8,000-acre cattle and sheep ranch known as the Kahuku Ranch (Korn 1958:211-212). In 1851 
Hopkins also became the rental and sales agent for the Crown Lands of Kamehameha III. 

Natives of the area became concerned for their lush and legend-filled homeland as landowners 
and land use changed. Kahuku and the hala (pandanus) trees in whose shade it had slept for 
centuries, was now threatened. Hopkins’ herds and flocks ran over the small homesteads scattered 
here and there through the land, stripping them of verdure. The Hawaiians asked in vain for 
protection of their trees and vegetable patches. They wrote to the missionary, Emerson, who urged 
them to build fences and appealed to authorities on their behalf asking that government pounds be 
set up to enforce newly established trespass laws. At the same time that the hala forests began to 
disappear, the Hawaiian population also began to disappear. Government censuses of the second 
half of the nineteenth century recorded the declining Hawaiian population in the Ko‘olauloa 
District. A total population of 1,345 was recorded in the district in 1853; by 1860, the total had 
dropped to 1,187 and reached its nadir of 1,082 in 1878 (Schmitt 1977:12). Once well-populated, 
Kahuku became a lonely sheep and cattle ranch, famous for its prize English breeds and its 
imported water fowl (Wilcox 1996:16). 

According to Mrs. John Kaleo, an informant of J.G. McAllister, “She [Mrs. John Kaleo] 
remembers the time when trees, now found only on the mountains, covered the Kahuku plain, now 
a rather desolate, windswept area” (McAllister 1933:153). 

Mrs. Kaleo may very well have remembered the Kahuku plain before and during the depletion 
of its vegetation due to the over-grazing of the sheep and cattle of the Kahuku Ranch. The 
relationship between cattle and the natural environment of Hawai‘i has been described by 
Professor Bryan: 

Since the coming of the whites there have been many causes . . . that have been at 
work bringing about a change in the natural conditions. Chief among the disturbing 
elements, however, have been the cattle. As early as 1815 they were recognized as 
a serious menace to the native forests. Roaming at will through the forests they and 
other animals, as goats and pigs, have done untold damage, and brought about 
conditions that have been most serious in many places . . . . [Bryan 1915:226-227] 

During the mid-nineteenth century, road construction connected Kahuku with the city of 
Honolulu, bringing even greater change with it. Kuykendall describes: 

On Oahu, what came to be called the ‘round-the-island road’—ancestor of 
Kamehameha Highway—extended from Honolulu to Ewa, thence across the 
central plateau to Waialua: from that place it ran along the coast past Kahuku and 
Kualoa to Kaneohe, where it joined the road which came over the Nuuanu pali from 
Honolulu. In 1856, for the first time, a four-wheeled carriage drawn by a pair of 
horses was driven over the portion of this road between Honolulu and Kahuku. 
Three years later a Captain Coffin is reported to have driven with a carriage and 
span of horses from Honolulu to Kahuku one day in ten hours and to have returned 
the following day in eight hours. [Kuykendall 1953:25] 
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In 1866, Robert Moffitt purchased the Kahuku Ranch from Hopkins and by 1873, Judge H.A. 
Widemann had gained control and ownership of the entire Kahuku Ranch, which by then included 
the ahupua‘a of Kaunala, Pahipahi‘ālua, ‘Ōpana 1 and 2, Kawela, Hanakaoe, ‘Ō‘io 1 and 2, 
Ulupehupehu, Punalau, Kahuku, Mālaekahana, Keana, and a part of Lā‘ie (Kuykendall 1967:138). 
On 19 January 1874, Widemann sold Kahuku Ranch to Julius L. Richardson who in turn sold the 
entire ranch to James Campbell in 1876. 

In 1889, George Bowser described Kahuku Ranch as follows: 

Kahuku Ranch. Main Road, Kahuku: Proprietor, James Campbell, Esq., of 
Honouliuli: Manager, W.R. Buchanan: postoffice address, Kahuku, 38 miles from 
Honolulu, at the northern point of Oahu: 23,608 acres occupied as a cattle ranch: 
extends 14 miles along the coast, in close proximity to the sea. A valuable fishery 
is attached to this property. [Bowser 1880:409] 

Although the sugar plantation became the major industry at Kahuku, the Kahuku Ranch 
continued operations until the mid-twentieth century. 

3.1.5 Sugar and the Railroad at Kahuku: 1890-1971 
On 19 November 1889, James Campbell leased much of his Kahuku and Honouliuli lands to 

Benjamin Franklin Dillingham (Kuykendall 1967:69). This lease of 50 years, from 1 January 1890 
to 31 December 1935, was a part of Dillingham’s development plan involving the sugar industry 
and a railroad on O‘ahu (Kuykendall 1967:68). 

Dillingham’s proposed plan, called the “Great Land Colonization Scheme,” involved the 
development at Kahuku and Honouliuli of sugarcane plantations that would be irrigated by artesian 
well water (Dillingham 1885:73-80). It is worth noting here that several native legends deal with 
the tapping of water from the ground of the Ko‘olauloa District. McAllister’s site descriptions 
include references to these tales: 

Site 258—Small fresh-water fishpond known as Kapi or Punaulua, Waimea side of 
Kawela Bay. Not more than 100 feet wide. The legend concerning it, according to 
Luika Kaio and Kahiona Apuakehau who drove with me to the site, and Plunket, 
the Hawaiian forest ranger who acted as interpreter, is as follows: 

There were once gathered on the beach near this site a great many people. This was 
long before Europeans had come and when there were not many Hawaiians, so that 
a gathering of this size was enough to occasion the comments of a stranger who 
approached. This was Kane, but the people did not recognize him. ‘Why are so 
many of you gathered here?’ he inquired. ‘To catch the oio. A large school swims 
near in the water,’ they replied. ‘Those are not oio,’ said Kane, ‘they are eel.’ But 
the people only laughed. Certainly they knew oio when they saw them. Who was 
this stranger to dispute the words of Kamaainas? So Kane wagered that they were 
eel, and the people wagered against him. The canoes with the long, large nets were 
launched and the school surrounded. Great was their surprise when they found the 
fish to be eel. Who could this strange man be? That evening Kane accompanied 
them up to the mountains. It was a long trip up the valley to reach the springs of 
fresh water, and the people were tired. They stopped at the entrance of the valley 
for rest, and here in the presence of all the people, Kane struck the stone known as 
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Waikane, from which the water immediately poured forth and has been flowing 
almost to this day. [McAllister 1933:152] 

Site 259—Large stone, known as Waikane, beside the stream bed on the mountain 
side of Kawela Bay and at the foot of the palis in the land Hanakaoe. 

Long ago the Hawaiians had to go far up the valley in order to get fresh water, but 
when Kane struck the stone, water flowed from it and continued to flow up to the 
time the plantation built a pump just below the rock. [McAllister 1933:152] 

Dillingham had commissioned a study of the water supply at Kahuku by J.D. Schuyler and G.F. 
Allardt. Their study noted the following: 

The Kahuku Rancho. This well-known rancho occupies the extreme northerly point 
of the island, extending from the crest of the mountains to the sea, and from Waimea 
river on the west to Laie on the east. It is thirty-eight miles distant from Honolulu, 
either by the Waialua or the Pali road. Its position on the windward side, with high 
mountains rearing up rapidly from the level of the belt of valley land along the 
coast, gives it abundant moisture and clothes it in perpetual verdure. Cattle roaming 
over its hills and valleys are all fat and sleek, and water is bursting out in places all 
along the coast, generally near the foot of the hills, or about midway between the 
foot-hills and the ocean. . . . The general level of the land is about twenty feet above 
tide. [Schuyler and Allardt 1889:3] 

On 10 December 1889, Dillingham subleased a large portion of the Kahuku tract to James B. 
Castle who promoted the Kahuku Plantation Company, and won a charter from the Hawaiian 
government the following month to cultivate sugarcane (Kuykendall 1967:69). Kahuku Plantation 
planted 2,800 acres in sugar cane and harvested its first crop in 1892. James Campbell, Benjamin 
F. Dillingham, and James B. Castle, together with Lorrin A. Thurston as a principal and the M.S. 
Grinbaum & Company as plantation agents, were the key players in the development of the 
Kahuku Plantation. Mr. Dillingham’s interest was prompted by his desire to promote and enhance 
his Oahu Railway and Land Company (OR&L). The Kahuku Plantation first relied on pumped 
spring water, stream water, and rain to irrigate the sugarcane, but later resorted to artesian wells as 
its main source of water supply. A map of Kahuku Plantation confirms that portions of the project 
area and vicinity were planted in sugar cane during the first decades of the twentieth century 
(Figure 7).  

A plantation railroad ran through the sugar fields. No record appears to survive which cites the 
date the railroad was started at Kahuku Plantation. Annual reports do not appear prior to 1893. 
However, the road must have been started soon after the 30 January 1890 charter, for the Baldwin 
Locomotive Works records note an order for the first Kahuku locomotive power, Keana, on 
2 February 1890 and a second order for Kahuku in 1891. The initial recorded statement showing 
a railroad actually existed in Kahuku comes from the first annual report. From 1 September 1893 
until 31 August 1894, the annual report recorded an expense of $3,596.40 for railway materials 
and an expenditure of $2,765.59 for labor costs for the same (Condé and Best 1973).  

In 1902, Alexander and Baldwin became the agent for Kahuku Plantation. Kahuku Plantation 
had remained relatively small, with less than 4,000 acres under cultivation until the early 1900s 
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Figure 7. Map of Kahuku Plantation ca. 1910, showing the locations of plantation fields in 

relation to the project area (Conde and Best 1973:301)
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when it expanded to the southeast as far as Hau‘ula. The 1919 U.S. Army War Department fire 
control map depicts the project area along Kamehameha Highway (Figure 8). The OR&L Railway 
diverts from the highway alignment at the location of the project area and extends along the coast.  

By 1935, the plantation had 4,490 acres under cultivation with 1,137 workers. The 1935 U.S 
Army War Department terrain map depicts Kawela Camp Road extending into the project area 
and the Kawela Station along the OR&L railroad to the north of the project area (Figure 9). The 
plantation finally ended all operations in 1971. A 1977 aerial photograph depicts cane fields south 
of Kamehameha Highway and the continued development of residential beach lots to the north of 
the highway (Figure 10).   

 Previous Archaeological Research 
Numerous archaeological investigations have occurred within a 0.8 km (0.5 mile) radius of the 

project area. The locations of previous archaeological studies conducted within this radius are 
shown in Figure 11 and listed in Table 2. The findings of these archaeological studies are shown 
in Figure 12 and listed in Table 3. These studies and their findings are discussed in more detail in 
the following paragraphs. 

3.2.1 Early Archaeological Surveys 
The first survey of the Kahuku area was conducted by J. Gilbert McAllister of the Bernice P. 

Bishop Museum (BPBM) in the 1930s, who asked long-term residents about both physical and 
legendary sites of each district during his island-wide survey of O‘ahu in the 1930s. He recorded 
two sites with a 0.8 km (0.5 mile) radius of the project area, Kapi or Punaulua Pond (Site 258) and 
the Waikane Stone (Site 259). McCallister’s descriptions  

Site 258. Small fresh-water fishpond known as Kapi or Punaulua, Waimea side of 
Kawela Bay. Not more than 100 feet wide. The legend concerning it, according to 
Luika Kaio and Kahiona Apuakehau who drove with me to the site, and Plunket, 
the Hawaiian forest ranger who acted as interpreter, is as follows: 

There were once gathered on the beach near this site a great many people. This was 
long before Europeans had come and when there were not many Hawaiians, so that 
a gathering of this size was enough to occasion the comments of a stranger who 
approached. This was Kane, but the people did not recognize him. "Why are so 
many of you gathered here?" he inquired. "To catch the oio. A large school swims 
near in the water," they replied. "Those are not oio," said Kane, "they are eel." But 
the people only laughed. Certainly they knew oio when they saw them. Who was 
this stranger to dispute the words of kamaainas? So Kane wagered that they were 
eel, and the people wagered against him. The canoes with the long, large nets were 
launched and the school surrounded. Great was their surprise when they found the 
fish to be eel. Who could this strange man be? That evening Kane accompanied 
them up to the mountains. It was a long trip up the valley to reach the springs of 
fresh water, and the people were tired. They stopped at the entrance of the valley 
for rest, and here in the presence of all the people, Kane struck the stone known as 
Waikane, from which water immediately poured forth and has been flowing almost 
to this day. (See Site 259.) Apparently Kane, who was joined by Kanaloa, lived at 
Opana for some time, for just outside of Kawela Bay there are rocks, horseshoe in 
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Figure 8. Portion of the 1919 U.S. Army War Department Fire Control Map, Kahuku 

Quadrangle, showing the location of the project area
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Figure 9. Portion of the 1935 U.S. Army War Department Terrain Map, Laie Quadrangle, 

showing the location of the project area
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Figure 10. 1977 USGS Orthophotoquad, Kahuku Quadrangle, showing the location of the project 

area 
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Figure 11. 2013 aerial photograph (Google Earth 2013) with an overlay of previous 
archaeological studies conducted within a 0.8 km (0.5 mile) radius of the project area 
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Table 2. Previous Archaeological Studies within a 0.8 km (0.5 mile) Radius of the Project area 

Reference Type of Study Location Results 

McAllister 
1933 

Archaeological 
survey 

Island-wide SIHP # 50-80-02-0258 Kapi or 
Punaulua Pond 

Dye 
1977 

Archaeological 
Reconnaissance 
Survey 

of Prudential 
Insurance Company 
Lands Near 
Kuilima-Hyatt 
Resort, Kahuku  

Part of SIHP # 50-80-02-6410 
Kawela Bay Archaeological Area 
and part of SIHP #50-80-02-6411 
Kahuku Point Archaeological Area 

Rosendahl 1977 Archaeological 
Reconnaissance 
Survey 

Kahuku Ahupua’a, 
south of 
Kamehemeha 
Highway, east of 
Kalaeokahipa 
Gulch. 

No historic properties observed 

Barrera 1981 Archaeological 
Reconnaissance 
and Literature 
Review 

General Kahuku 
area, 3000 acre 
survey. 

Bottles, ceramics, and a mollusk 
shell. No historic properties. 

Bath et al. 
1984 

Subsurface 
Archaeological 
Reconnaissance 
Survey 

for the Kuilima 
Resort Expansion 
Project: Lands of 
Opana, Kawela, 
Hanakaoe, Oio, 
Ulupehepehu, 
Punalau, and 
Kahuku 

Project area is present Turtle Bay 
Resort Development Area. 

Barrera 1985 Archaeological 
Reconnaissance 
Survey 

One-quarter mile 
west of 
Kalaeokahipa 
Gulch. TMK (1) 5-
7 

No historic properties were 
observed 

Simmons and 
Davis 1988 

Arcaheological 
Reconnaissance 
Survey 

Waimea Bay and 
the other at 
Waiale’e, opposite 
the Kuka’imanini 
Islet. TMK (1) 6-1-
001:003, and (1) 5-
8-001:015 

SIHP #’s 50-80-257 and 50-80-
3735 were observed 
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Reference Type of Study Location Results 

Walker et al. 
1988 

Intensive Survey 
and Test 
Excavations 

Site 50-0A-2899 
Kawela Bay, 
Archaeological 
Area, Kuilima 
Resort Expansion 
Project, Lands of 
‘Opana and 
Kawela,  

SIHP # 50-80-02-6410 Kawela Bay

Williams and 
Patolo 1998 

Archaeological 
Inventory Survey 

KTA training area. 
TMK (1) 5-6, 7, 8, 
and 9 

Sites, 4876, 4877, 4878, 4879, 
4880, 4881, 4882, 4883, and 4886 
were observed. All sites show post 
and pre-contact use. 

Souza et al. 2000 Pedestrian Survey 
and Sub-Surface 
Testing 

Between 
Pahipah‘ālua to the 
northeast and 
Kaunala to the 
Northwest. TMK 5-
8-01:10, 15, 16, 17, 
por. 18, por. 20, 21, 
22, 23 por. 27, por 
29, por. 31, 32, 33, 
34, 41, por. 54. 5-8-
06:7, por 29, 5-7-
05:13

Sites 50-80-01-257, 50-80-02-3735, 
50-80-01-5790 and a remnant 
section of the O.R.&.L. Rail Line, 
designated site 50-50-01/02-5971 
were observed. 

Corbin 
2003 

Archaeological 
Mitigation Kuilima 
Resort Expansion 
Project,  

Lands of Kahuku, 
Kawela and ‘Ōpana

(see 2003: Kuilima Resort Final 
Mitigation Report) summary below.

Fong and 
Hammatt 2010 

Archaeological 
Monitoring 

Southwest of the 
Turtle Bay Golf 
Course, north of 
Kamehameha 
Highway and south 
of Kawela Bay 
Beach. TMK (1) 5-
6-003:024, 025, 026

No historic properties observed 
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Reference Type of Study Location Results 

Pammer 2010 Archaeological 
Monitoring  

Southwest of the 
Turtle Bay Golf 
Course, north of 
Kamehameha 
Highway and south 
of Kawela Bay 
Beach. TMK (1) 5-
6-003:024, 025, 026

No historic properties observed  
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Figure 12. 2013 aerial photograph (Google Earth 2013) with an overlay of previously 
documented historic properties within a 0.8 km (0.5 mile) radius of the project area
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Table 3. Previously Documented Historic Properties within a 0.8 km (0.5 mile) Radius of the 
Project area 

Reference SIHP # 50-80-02- Site Type 

McAllister 1933 0258 Kapi or Punaulua Pond 

0259 Waikane Stone 

Souza et al. 2000 3735 Subsurface Cultural Deposit 

5791 OR&L Right-of-Way 

Williams and Patolo 1998 4885 Pahipahialua Heiau 

4886 WWII Concrete Bunker 

Walker et al. 1988 6410 Subsurface Cultural Deposit, 
Burial (6) 

 

shape and known as Papaamui, where these brothers were wont to scoop for fish. 
Near the beach and in line with Waikane was a fishing shrine (ko'a.) called 
Pahipahialua. Site 259. Large stone, known as Waikane, beside the stream bed on 
the mountain side of Kewala Bay and at the foot of the palis in the land Hanakaoe. 

Long ago the Hawaiians had to go far up the valley in order to get fresh water, but 
when Kane struck the stone water flowed from it and continued to flow up to the 
time the plantation built a pump just below the rock. [McAllister 1933:152] 

3.2.2 1977: Bishop Museum Project 
In August 1977, members of the Bernice P. Bishop Museum conducted a reconnaissance survey 

of approximately 263 hectares of land near the existing Turtle Bay Resort (Dye 1977). A 40-
hectare parcel was located west and adjacent to the resort along Kawela Bay, and the other 
approximately 223-hectare shoreline parcel was located east and adjacent to the resort near Kahuku 
Point. Kahuku Airfield and Punaho‘olapa Swamp were both located in this large parcel. The only 
surface feature found during this survey was the remains of Kapi Pond (Site 50-Oa-F3-1), first 
recorded by McAllister (1933) as Site 262. This site is located on the west side of Kawela Bay, 
well outside of the current project area.  

Archaeologists also found an extensive cultural deposit exposed on the makai face of the high 
dunes at Kahuku Point (Site 50-Oa-F4-14). A test unit was excavated into this deposit. Layer III 
of this test unit contained two firepits, shell and bone midden, and a combination of both historic 
(metal fragments) and traditional Hawaiian artifacts (one stone fishing sinker). Layer IV also 
contained charcoal flecks. Archaeologists tentatively identified Layer III as a historic deposit, and 
Layer IV as a pre-Contact deposit. 

Site 50-Oa-F5-15 (now part of SIHP # 50-80-902-6412) was a black clay layer found exposed 
in a backhoe cut along the railway alignment. Layer III, the black clay layer, was tentatively 
identified as the remains of traditional Hawaiian agricultural plots. The location of this site may 
correspond to the “seaward swampland north and south of Kukio Pond” identified as taro 
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cultivation land noted by Handy and Handy (1972:462) by residents of the area. The researchers 
noted that this area was covered by soils of the Pearl Harbor series, which are suitable for taro 
cultivation (Dye 1977:7). 

A possible site (no designation given), described as two gray sandy layers, was also found in 
the exposed face of a sand dune near the end of an abandoned runway of the Kahuku airfield, west 
of Kahuku Point. Archaeologists were unsure if this was a cultural layer, as the area was near a 
modern drainage swale and the gray sand could have been formed naturally, by the introduction 
of organic material such as leaves brought in by flowing water (Dye 1977:3). 

3.2.3 Rosendahl 1977 
In 1977, as part of the United States Army Support Command, Hawai’i (USASCH) 

Archaeological Inventory and Evaluation Report project, Paul H. Rosendahl conducted a number 
of archaeological assessments throughout the state of Hawai’i. The goal of these assessments was 
to locate, inventory, and evaluate the archaeological resources located on lands owned or 
controlled by the U.S. Army within the State of Hawaii. Fieldwork at each installation consisted 
primarily of ground reconnaissance survey. Only one area that was surveyed is pertinent to the 
currently proposed project, Nike-Hawai’i Site 2. The site is located south of Kamehameha 
Highway, east of Kalaeokahipa Gulch, in Kahuku Ahupua’a. The parcel of land consisted of 
approximately 43 acres, all of which were surveyed on foot. Although 77 archaeological sites were 
identified throughout the state during the course of this survey, none were observed near Nike-
Hawai’i Site 2. 

3.2.4 Barrera 1981 
In 1981 an archaeological reconnaissance survey and literature review was conducted for 4 

separate land parcels at Kahuku. These totaled a survey area of nearly 3000 acres. The literature 
review demonstrated that the Kahuku area has been a locus of considerable prehistoric Hawaiian 
activity. The field survey, however, revealed that much of the physical evidence of this prehistoric 
activity has been lost due to agricultural disturbance in the area. Despite this, some archaeological 
evidence was found throughout the course of the survey, including bottles, ceramics, and a mollusk 
shell which the authors suggest signified a high potential for burials in the area (Barrera 1981:26).  

3.2.5 Barrera 1985 
In June of 1985, archaeological reconnaissance surveys were performed at the locations of a 

series of existing and proposed Board of water Supply wellsites on the windward side of Oahu. 
One of these proposed wellsites was located one-quarter mile west of Kalaeokahipa Gulch. Barrera 
et al. conducted a pedestrian survey in this area, and report that no archaeological or historical 
remains were discovered (Barrera 1985:2). 

3.2.6 Simons and Davis 1988 
In March of 1988 Jeanette A. Simons and Bertell D. Davis identified two previously unreported 

coastal habitation sites on the north shore of O’ahu (Simons and Davis 1988:1). The first was at 
Waimea Bay and the other at Waiale’e, opposite the Kuka’imanini Islet.  

Exposed sections of the site at Waimea Bay consisted of a mottled sand layer that contained 
both prehistoric and historic materials. Historic artifacts included ceramic sherds, a knife handle, 
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and fragments of a pipe bowl. Prehistoric remains included fire-cracked rock, charcoal, and a 
midden deposit. This site was designated 50-80-257. 

Exposed sections at Waiale’e are primarily prehistoric in nature, and may suggest habitation 
(Simons and Davis 1988:2). Exposures here contained prehistoric artifacts, midden, charcoal, and 
intact hearths and other pit features. This site was designated 50-80-3735. 

3.2.7 Williams and Patolo 1998 
In 1998 Ogden Environmental and Energy Services company, Inc. conducted an archaeological 

inventory survey at the United States Army Support Command-Hawaii (USASCH) Kahuku 
Training Area (KTA). The KTA is located on the northeastern flank of the Ko’olau and Wai’anae 
mountain ranges. KTA is set on the northern and windward portion of the Ko'olau Mountains, in 
an upland area covering approximately 9,650 acres (Williams and Patolo 1998:7). A number of 
archaeological sites were observed through the course of the KTA survey, and were summarized 
by Williams and Patolo as showing signs of both pre-contact and post-contact use: The area is 
described as being rich in archaeological sites, with site preservation ranging from “good to 
excellent” (Williams and Patolo 1988:84). 

3.2.8 1984-1996: Inadvertent Burial Finds  
In May 1984, SHPD was notified that human remains (later designated Burial 15) had been 

identified east of Kahuku Point; they had been disturbed by the operation of sand vehicles in the 
area. Earl Neller (1984) of SHPD visited the site and examined the remains that had been collected, 
including two complete skeletons and one partial skeleton. The sand vehicle operator had 
bulldozed a buffer to keep other vehicles from disturbing the area; however the bulldozer seems 
to have “destroyed a substantial portion of the archaeological cultural layers with which the 
skeletal remains had been associated” (Bath et al. 1984:8). 

A burial (later designated Burial 16) was disinterred by the Honolulu Police Department on 
April 3-4, 1986 (Walker et al. 1988b:21); the remains were then given to Earl Neller (1989) of the 
SHPD. This burial was located approximately 1 m (3.3 ft) east of a test unit, which also contained 
a burial (TU-24), excavated in March-April 1986 by PHRI in Deposit Area A, the western portion 
of Kahuku Point.  

In January 1992, human remains were found by workers of the Turtle Bay Hilton Hotel in sand 
that had been removed from a dune area south of Kuilima Point (near the hotel) to near the stables 
(inland and southeast of the main hotel buildings). The remains were taken to the Kahuku Police 
Station and later moved to the Medical Examiner’s Office. The dune and the stable areas were 
examined by archaeologists in March 1992 (Kennedy 1992). The sand spread near the stables was 
sifted through a 1/8 inch dry screen to recover all human skeletal material. The cut faces of the 
dune area were examined and cut back to determine the presence of additional human remains. 
The loose sand at the base of the cut area (cut by a front-end loader) was also sifted through 1/8th 
inch screen. It was decided not to excavate test units in the dune, as archaeologists were assured 
by the Director of Engineering for the Turtle Bay Hilton that this area would not be used in the 
future for sand-mining. The skeletal material was examined by Sara Collins of the SHPD; she 
determined that the material consisted of the partial skeletons of 4 individuals and some extraneous 
bone that could not be attributed to the four skeletons, which consisted of one adult female and 
three sub-adults (less than 10 years old) of indeterminate sex. Ethnicity could not definitely be 



Cultural Surveys Hawai‘i Job Code: OPANA 3  Previous Archaeological Research 

AISR for the Kawela Bridge Project, ‘Ōpana, Kawela, and Pahipahi‘ālua, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-7-001, 003, 006 various parcels  
32

 

determined, but Collins stated that “there is no reason to think that all four burials are other than 
Hawaiian in ancestry” (Kennedy 1992:A-4). The site of the dune area with skeletal material was 
later given the designation of SIHP # 50-80-02-4488. The remains, the bones found by the 
workmen and taken to the Medical Examiner’s Office in January and the bones uncovered by 
ACHI in March, were turned over to the SHPD for curation. They were later designated Burials 
11-14 for the project. 

In 1996, a crew from Turtle Bay Hilton again discovered human remains near SIHP # 50-80-
02-4488 south of Kuilima Point (Carson et al. 1999). The exposed bones were collected by staff 
from the SHPD and included a scapula and several facial bones of an adult and one tibial epiphysis 
from a sub-adult. Archaeologists from ACHI were contracted to further examine the site in October 
of 1996. They excavated the sandy overburden by hand in the sand-mining area and sifted all sand 
through 1/8th inch screen. In a concreted layer of sand, they found scattered (previously disturbed) 
bones of a partial skeleton (bones were mainly from the torso region). Several pieces of wood and 
nails with square-heads (not made in the last 50 years), the remains of a wood coffin, were found 
near the adult bones, designated Burial A. It is unknown if the adult bones originally collected by 
the SHPD were from the same individual as Burial A. About 3 m (9.8 ft) away from Burial A, 
another cluster of adult long bones (disturbed) were designated Burial B. The bones first collected 
by the SHPD could not be part of this adult burial, which consisted of some of the same cranial 
elements. All human remains recovered by ACHI were handed over to the SHPD for curation. For 
the purpose of the current report, we will refer to these remains as Burial 17. 

3.2.9 1984-2003: PHRI Projects for the Kuilima Resort Expansion 
3.2.9.1  1984: PHRI Surface and Subsurface Reconnaissance Survey  

In September 1984, archaeologists conducted an archaeological surface and subsurface 
reconnaissance survey of the Kuilima Resort Expansion Project Area (Bath et al. 1984). This 
expansion covered approximately 847 acres, but the PHRI project area covered only the portions 
proposed for an additional golf course next to the existing Turtle Bay Hilton Resort and a new 
proposed hotel complex at Kawela Bay. This section of the project area was a 326-hectare (808 
acres) area, located in the ahupua‘a of ‘Ōpana, Kawela, Hanaka‘oe, ‘Ō‘io, Ulupehupehu, Punalau 
and Kahuku, Ko‘olauloa District, O‘ahu. The boundary of this PHRI project is the present day 
Turtle Bay Resort. Pedestrian survey was conducted to locate surface features, and subsurface 
testing was also conducted based on a specific research design of seven tasks (Bath et al. 1984:3): 
Inspection of all existing subsurface exposures to check for the presence of cultural layers, features, 
and human burials; subsurface testing of proposed drainage and stream alignments/realignments 
in the Kuilima project area and in the adjacent shoreline area managed by the State Conservation 
District; additional testing near Punaho‘olapa Marsh; subsurface testing of the “possible site” 
identified by the Bishop Museum in 1977; subsurface testing of Site F5-14 to determine if black 
layer recorded by the Bishop Museum was the remains of a prehistoric wetland area; subsurface 
testing at Site F4-14 to clarify the nature of buried cultural deposits; and subsurface testing in other 
sample areas. 

In the project area, a total of 135 tests were excavated in 13 sample areas (designated Survey 
Areas 1-13); 124 of these were auger tests and the remaining 11 consisted of facing-off one meter 
long sections of existing subsurface exposures (i.e. along berm/road cuts or sand dunes). In 
summary, cultural layers associated with traditional Hawaiian habitation, agriculture, or burial 
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practices were found in three of the 13 survey areas including Areas 1 (Site T-6), Area 6 (Site 50-
Oa-F4-14), and Area 7 (Site T-1). In addition to these cultural and/or natural soil layers, PHRI 
archaeologists also recorded four surface features: Site T-2 in Survey Area 8 (inland of Kaihalulu 
Beach), an L-shaped coral wall built before 1890 (it is shown on the 1890 Loebenstein map); Site 
T-3 in Survey Area 8, a wooden enclosure used as a cattle pen or for ammunition storage by 
Kahuku Airfield personnel; Site T-4, a concrete military structure in Survey Area 13 (inland 
eastern border of project area); and Site T-5 in Survey Area, a stacked coral wall built before 1876. 
An isolated human incisor was found on the ground surface in Survey Area 12 (inland area 
northeast of Punaho‘olapa Marsh). 

3.2.9.2 1986: Intensive Survey and Test Excavations at Site 50-Oa-2899 (SIHP #50-80-02-6410)  

In 1986, PHRI conducted an intensive archaeological survey with test excavations at Site 50-
Oa-2899, the Kawela Bay Archaeological Area; during the 1984 PHRI reconnaissance survey this 
was referred to as Site T-6 in Survey Area 1, but in this report it is referred to by a site designation 
under the Bishop Museum system (Walker et al. 1988). The site was determined eligible for listing 
on the National Register of Historic Places (NRHP) in a letter from SHPD (letter of August 13, 
1985, from Susumu Ono, chairperson, Board of Land and Natural Resources and State Historic 
Preservation Officer, to Everett A. Flanders, chief, Construction-Operations Division, Operations 
Branch, U.S. Army Engineer District, Honolulu). 

A total of 140 auger cores were excavated along the coast, and up to 300 m (984 ft) inland of 
the coast, within Site 50-Oa-2899. A cultural layer was identified in 64 of the cores, mainly 
clustered in four areas makai of the beach road. A few (12) of these auger holes were mauka of the 
beach road, but within 145 m (476 ft) of the coast. The auger holes farther inland did not contain 
any cultural layers.  

A total of 36 test units were placed along the coast (makai of the beach road or within 20 m of 
the beach road) to further test the cultural layer and define the site boundaries. Based on 
distribution and thickness of the cultural layers, and the presence of artifacts, four main cultural 
deposit areas (Deposit Areas A-D) were defined, all within Survey Area 1. Artifacts and features 
observed include shell and bone midden; 50 subsurface features including ash/charcoal lenses, 
firepits, post molds, and rock alignments; 454 traditional Hawaiian artifacts of shell, bone, and 
stone; and several historic artifacts were recovered.  

A total of 17 charcoal samples collected from cultural layers were submitted for radiocarbon 
dating analysis; six of these samples had insufficient carbon to determine a date or returned modern 
dates, leaving 11 radiocarbon dates. Deposit Area A yielded one radiocarbon date of A.D. 1505-
1805; Area B yielded a date of A.D. 1330-1430; Area C yielded four dates for a combined date of 
A.D. 1400-1940; Area D yielded two dates for a combined date of A.D. 1395-1645; and four dates 
came from other areas (combined A.D. 1410-1705). There were no significant differences in age 
between the four deposit areas and PHRI concluded that, “Dating results indicate that Site 2899 
was successively occupied, and that occupations were temporally so close as to be possibly aspects 
of a single major occupation” (Walker et al. 1988:94). Initial occupation of the area may have 
occurred as early as the fourteenth century and was fairly continuous into the nineteenth century, 
and is supported by Māhele testimony. 

During this project, two human burials were identified. In TU-9, located outside and southwest 
of Deposit Area A, two pits were uncovered and designated HF (horizontal feature) 45 and 46. 
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HF-45 was identified in the unit east profile wall and HF-46 was identified in the south profile 
wall. Human bones were observed in the HF-45 profile and the skeletal remains of a bird (Gallus 
gallus) were also recovered near this burial. No human remains were observed in HF-46, and it 
was later determined (when the first burial was disinterred) that this pit did not contain a burial. 
Both pits were left undisturbed at the time of the inventory survey and the unit was backfilled. A 
human skeleton within a cyst were discovered in Test Unit 20, which was excavated between 
Deposit Areas C and D. This is the same location (TU-112) and the same set of human remains 
noted during the 1984 PHRI reconnaissance project (Bath et al. 1984). At the base of the unit, the 
excavators found large limestone slabs used as capstones for the large stone-lined cyst (not a 
natural solution cave, as first indicated by Bath). The cyst was 2.25 m (7.4 ft) long, 0.7 m (2.3 ft) 
wide, and 0.7 m (2.3 ft) high. The burial was left in place and the unit was backfilled. 

3.2.9.3 1986: Intensive Survey and Data Recovery at Site 50-Oa-2911 (SIHP # 50-80-02-6411) 

Between March and April 1986, PHRI conducted an intensive archaeological survey with test 
excavations at Site 50-Oa-2911, the Kahuku Point Archaeological Area (Walker et al. 1988). In 
1977, Kahuku Point and the shoreline west of the point was first recorded by the Bishop Museum 
in as Site 50-Oa-F4-14, a cultural layer observed on the exposed face of the dune (Dye 1977). In 
1984, the Bishop Museum documented human bones eroding from a dune face on the shoreline 
east of Kahuku Point. In 1984, PHRI conducted a reconnaissance survey of the Kuilima Resort. 
They excavated 11 auger test holes in the 50-Oa-F4-14 area (keeping the same site designation) 
within their Survey Area 6 (Bath et al. 1984). They also excavated 8 auger cores in Survey Area 
7, east of Kahuku Point, in the same general area that the Bishop Museum had found eroding 
burials earlier in the same year. PHRI designated this eastern area as Site T-1. For the PHRI 
intensive survey report, these two areas (Kahuku Point and the shoreline both to the east and west) 
were combined into one site, designated Site 50-Oa-2911.  

For the 1986 PHRI intensive survey, 105 auger cores, 38 test units, and 8 firepits exposed in a 
dune face were excavated at Site 50-Oa-2911. The results of the auger coring indicated three areas 
(Deposit Areas A-C) contained a cultural layer including one west of Kahuku Point (Area C), one 
on the western side of Kahuku Point (Area A), and one to the east of Kahuku Point (Area B). The 
auger cores were spaced near the coast and up to 100 m (328 ft) inland. Of the 105 auger cores 
tested, 29 contained one or more definite cultural layers and all were located within 50 m (164 ft) 
of the coast. A total of three LCAs (Land Commission Awards) were awarded in this area during 
the mid-nineteenth century, LCA 2928:2, which overlaps into Deposit Area C, LCA 2679:2, which 
overlaps Deposit Area B, and LCA 2775:2, which lies east of Deposit Area B. These three awards 
contained house lots, which in some cases, were bounded by hala (pandanus) or wauke groves. 
Artifacts and features observed include shell and bone midden; 160 traditional Hawaiian artifacts 
including fishing gear, flaked stone, stone tools, and modified bone and shell;  44 subsurface 
features including firepits, charcoal concentrations, and post moulds; and several historic artifacts 
were recovered from test units placed in the three habitation foci.  

The site also contained three burials. In TU-2 of Deposit Area B (east of Kahuku Point), 
portions of two burial pits were found. The burials were left in place and the units were backfilled. 
The location of these two burial pits would match the description “in the sand between the [Kukio] 
pond and the sea,” which a local resident related to McAllister (1933:153] in the early 1930s had 
been used by her family as a burial ground. TU-24 in Deposit Area A (western section of Kahuku 
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Point) was placed over an exposed pit line containing human remains, located seaward of the wave-
cut bluff. The remains were left in place and the unit was backfilled.  

A total of 21 charcoal samples were submitted for radiocarbon age analysis; four samples 
contained insufficient carbon or returned a modern date, leaving 19 radiocarbon dates ranging from 
AD 1315 to present. Again, as at Site 50-Oa-2911, PHRI concluded that, “Site 2911 appears to 
have been occupied and reoccupied in such close temporal succession, the occupation can be 
considered a single major occupation” (Walker et al. 1988:92). Initial occupation of Site 50-Oa-
2911 may have occurred as early as the eleventh century (from one date in Area B), and continued 
through the mid-eighteenth century (as indicated by Māhele testimony) and up to the present. 
There are no evident differences in the age ranges between the three areas. Area C did have the 
highest density of artifacts and midden, although the largest number of fishing gear artifacts were 
found in Area A, indicating it could possibly have been a locus for fishing gear manufacture. In 
determining the extent of Site 50-Oa-2911, PHRI emphasized the extensive surface modification 
of the area due to the construction of the Kahuku Airfield. The mauka border of the site has been 
destroyed by this activity, and the three Deposit Areas were probably once one continuous deposit. 

3.2.9.4 1986: Intensive Survey and Test Excavations at Site 50-Oa-2912 (SIHP # 50-80-02-6412) 

In 1986, PHRI conducted an intensive survey with testing at the Punaho‘olapa Marsh, which 
was designated Site 50-Oa-2899. This site area was first reported as Site F4-15 during a Bishop 
Museum reconnaissance survey (Dye 1977), and surveyed and tested by PHRI in 1984 (Bath et al. 
1984). A portion of the marsh in Survey Area 9 was tested and recorded as Site T-1. For the 
intensive survey project, reconnaissance Survey Areas 8, 9, and 12 were combined to comprise 
Site 50-Oa-2899. 

LCA awards in the vicinity of Punaho‘olapa March include LCAs 2690:2, 2698:3, 2706:2, 
2738:3, 2779:2, 2880:2 and 3958:2. The testimony in these awards indicate the plots were used for 
houselots, kula land, kalo land, and for lo‘i, on which kalo, wauke, banana, sweet potato, noni, and 
sugarcane were grown. 

The fieldwork was carried out “to evaluate the marsh’s potential to provide data useful for 
environmental reconstruction and to determine if it had been used for agricultural purposes.” A 
preliminary report on the project (Davis et al 1986) contained information on the fieldwork, but 
did not include the full analysis of the findings or overall conclusions. The final results of the 
fieldwork at Punaho‘olapa Marsh were reported in a later final mitigation program report (Corbin 
2003).  

3.2.9.5 1989: Mitigation Program Phases I and II: Monitoring and Burial Treatment Plans for SIHP # 
50-80-02-6410 and 6412 

In November of 1989, PHRI produced the first report (Phases I and II) of a four-phased 
mitigation program for the Kawela Bay Mitigation Project (SIHP # -6410), which covered the 
Kawela Bay Archaeological Area and the Punaho‘olapa Marsh (SIHP # -6412), but not the Kahuku 
Archaeological Area (Site –6411) (Jensen 1989). The four phases were Phase I–Monitoring Plan, 
Phase II–Burial Treatment Plan, Phase III-Field Monitoring, and Phase IV–Data Recovery Work. 
For the monitoring plan, PHRI stated that all construction at Site 50-Oa-2899 (now SIHP # -6410) 
should be monitored, and that moat construction at Site 50-Oa-2912 (now SIHP # -6412), 
Punaho‘olapa March, should be monitored, including inspection of trench walls and spoil piles. 
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The collection of bulk soil samples for radiocarbon dating analysis and pollen analysis was also 
proposed. The burial treatment plan not only covered the procedures for the treatment of any 
burials found during future data recovery work, but also contained information on the proposed 
disinterment of two burials found at SIHP # -6410 (Kawela Bay) during the 1986 PHRI Intensive 
Survey project. 

3.2.9.6  1989-1991: Monitoring Status Reports 1-17 
Between December of 1989 and August of 1991, PHRI: monitored all construction activity in 

the Kuilima Resort area; conducted data recovery at previously identified Site 50-Oa-2899 (now 
SIHP # 50-80-02-6410, Kawela Bay Archaeological Area) following the Mitigation Phase I and 
II Report (Jensen 1989) recommendations; conducted limited data recovery at Site 50-Oa-2911 
(now SIHP # 50-80-02-6411, Kahuku Point Archaeological Area); conducted data recovery at 
newly identified sites (sites found as a result of construction monitoring); and, determined, in 
consultation with the SHPD, the treatment of previously identified burials (found during the PHRI 
reconnaissance or three inventory surveys) and the treatment of newly identified burials.  

The developers changed their golf course design to avoid the Kahuku Point Archaeological 
Area (SIHP # -6411), so monitoring at this site consisted only in making sure no construction took 
place in this area. Construction around the former location of Kukio Pond (Site -262) was also 
avoided. Because of the discovery of burials (Burials 3-7, 9) in the H-2 area, inland of Kawela 
Bay, grading in this area was also halted and the hotel plans were changed to fill in this area to 
grade. 

The results of the monitoring fieldwork were reported in 17 individual Status Reports, based 
on fieldwork conducted between November 20, 1989 and August 31, 1991 (Sullivan 1990-1, 
Status Reports 1-10; PHRI, Status Reports 11, 15; Dunn 1991, Status Reports 12-13, 17; Donohue 
1991, Status Report No. 16). At total of 14 archaeological sites, designated Sites TM (Temporary 
Monitoring Site) 1-14, and five burials (Burials 3-8; note: later designated Burials 1-10) were 
recorded during the monitoring project. The status reports contain only basic information on 
fieldwork conducted and do not contain the full laboratory analysis results or any overall 
conclusions for the project. The final results for the 1989-1991 monitoring and data recovery 
efforts were reported in a later mitigation program final report (Corbin 2003). 

3.2.9.7 1990: Osteological Analysis Report on Burials found at Kawela Bay  

Between September and December of 1990, PHRI conducted an Osteological analysis of 
human remains found during the previous PHRI archaeological reports at the Kuilima Resort 
(Kalima 1993). A report on these remains was completed in March 1993. 

Burial 1, the only definite historic burial, was first discovered during the 1984 PHRI 
reconnaissance survey (Bath et al. 1984) in a “solution cave.” During the 1985 PHRI intensive 
survey of Survey Area A at SIHP # -6410, the burial, that of an adult female, was relocated and 
the solution cave was determined to be a man-made stone-lined cyst. Burial 2, an adult male, was 
originally discovered during the 1986 PHRI intensive survey of SIHP # -6410 within a test unit 
profile in located in the area southwest of Survey Area A. These two burials were disinterred as 
part of the Kawela Bay Mitigation Program (Jensen 1989). 

Burials 3-6 were discovered during the monitoring phase of the project in the H-2 Development 
Area, east of Kawela Bay and immediately west and adjacent to the former location of LCA 2878:2 
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(inland of Deposit Area C at site -6410). Burials 3 and 4 (both sub-adults) were commingled. 
Burials 5 and 6 (both adult males) were also commingled and consisted of two complete skeletons 
and one extraneous (adult) humerus fragment from a third individual. Burial 7, an adult female, 
was discovered in a sinkhole while monitoring grading work near Development Area A-5, an 
inland area east of Punaho‘olapa Marsh. Burial 8, an adult female was found in a trench wall in 
Deposit Area A of SIHP # -6410, commingled with the fragmented remains of a sub-adult.  

Osteological analysis indicated that there were a minimum of 10 individuals including three 
adult females, three adult males, one adult (humerus) of indeterminate sex, and three sub-adults 
(less than five years old). Of these individuals, three adults exhibited traits used to determine 
Polynesian ancestry, but ancestry could not be determined for the remaining individuals because 
of age (it is difficult to determine ancestry of sub-adults) or the incompleteness/fragmented nature 
of the skeletal material. Burial 1 was interred in the historic period in a stone-lined cyst, one burial 
was found in a sinkhole, and the rest were interred in sand dunes. Burials 2-8 were likely buried 
in the pre-Contact period or early historic period (before the mid-nineteenth century), before 
burials within designated cemeteries were regulated by law. 

3.2.9.8 1992: Kuilima Resort Burial Treatment Plan 

In December of 1992, PHRI prepared a burial treatment plan for the Kuilima Resort. The plan 
was “intended to facilitate the reinterment and preservation of human remains within the project 
area” (Maly 1992:1). A minimum of 16 individuals, including one definite historic and 15 possibly 
pre-Contact, had been disinterred from the Kuilima Resort project area between 1984 and 1992. 
Burials 1-8 had been discovered through the various PHRI reconnaissance, inventory surveys, and 
monitoring activities of the areas. These 8 burials were examined by an osteologist in 1990 (Kalima 
1993). The burials were renumbered Burials 1-10 for the burial treatment plan report. A single 
humerus fragment commingled with Burials 5-6 was given the designation of Burial 9, and the 
fragmented remains of a sub-adult with Burial 8 were designated Burial 10. 

Included in the plans for burial preservation and reinterment at the Kuilima Resort were several 
inadvertently discovered burials found during sand removal or disturbance. They were collected 
by other (non-PHRI) archaeologists and the remains subsequently turned over to the SHPD for 
curation. Burials 11-14 consisted of skeletal material of 4 or more individuals found in sand that 
had been removed from a dune (adjacent to the hotel and south of Kuilima Point) to the stables 
area near the Turtle Bay Hilton Hotel. These bones were disinterred in March 1992 (Carson et al. 
1999). The site of the dune area with skeletal material was later designated SIHP # 50-80-02-4488 
and the remains were turned over to the SHPD for curation. Burial 15 included two complete 
skeletons and one partial skeleton east of Kahuku Point (in the PHRI Survey Area B of SIHP # -
6411) reported to and disinterred by the SHPD in 1984 (Neller 1984). Burial 16 was found west 
of Kahuku Point (in the PHRI Survey Area A of SIHP # -6411) and was reported to and disinterred 
by the SHPD in 1986 (Neller 1989). In the burial treatment plan, it was proposed that the remains 
of all 16+ burial be reinterred just east of Development Area G-2, south of Punaho‘olapa Marsh 
on the southern border of the project area, which is within the former location of LCA 2744:1.  

This burial treatment plan does not cover the three burials subsequently found by ACHI in 1996, 
inland of Kuilima Point (SIHP # 50-80-02-4488) (Sarvak et al. 1996), which will be referred to in 
this report as Burial 17. The plan also does not discuss two burials that were not disinterred, but 
left in place at SIPH # 50-80-02-6411 (Kahuku Point Archaeological Area). These burials were 
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discovered during the 1996 PHRI Inventory Survey (Walker et al. 1988); for this report, these 
burials will be referred to as Burials 18 and 19. In all, the burials disinterred and left in place 
represent at least 24 individuals.  

3.2.9.9 2003: Kuilima Resort Final Mitigation Report  

In 2003, PHRI completed a mitigation report for the Kuilima Resort Project (Corbin 2003). In 
this report, sites were first designated with SIHP (State Inventory of Historic Places; site numbers 
preceded by 50-80-02-) numbers, not Bishop Museum numbers. This report presented a summary 
of information found in other PHRI reports, and also contained new information not previously 
published. A site correlation table and the actions taken at each site are presented in Table 4.  
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Table 4. Site Number Correlations for Kuilima Resort Projects, 1933-2003 

Temp. 
Nos. 

Develop. 
Area 

BPBM Nos. 
(50-Oa-) 

SIHP Nos. 
(50-80-02-) Site Type First Record 

 P-2, G2  262 Kukio Pond McAllister 1933

T-6 
P-1, H-1, H-
2, G 1 2899 6410 

Kawela Archaeological Area - cultural deposit 
with burials (Burials 1-6, 9; seven individuals); all 
have been disinterred Dye 1977 

T-1 H-5, P-2 F-14; 2911 6411 

Kahuku Point Archaeological Area - cultural 
deposit with burials disinterred by the SHPD 
(Burials 15 and 16; four individuals) and burials 
found, but left in place by PHRI (Burials 18 and 
19; three individuals) Dye 1977 

 -- F-15; 2912 6412 Punaho‘olapa Marsh Dye 1977 
T-2 G-2   Rock wall, pre-20th century  Bath et al. 1984
T-3 G-2   Wooden enclosure, ranch/military use Bath et al. 1984
T-4 G-2   Concrete Structure, probably military Bath et al. 1984
T-5 A-6   Rock wall, pre-20th century  Bath et al. 1984
T-7 H-5   Historic cultural deposit Dye 1977 

 
Turtle Bay 
Hotel  4488 

Burials disinterred in 1992 (Burials 11-14; four 
plus individuals); Burials disinterred in 1996 
(Burial 17; three plus individuals); all from inland 
of Kuilima Point 

Kennedy 1992, 
1996 (1999) 

TM-1 A-1, G-2  6413 
Surface scatter of traditional Hawaiian artifacts 
and historic artifacts Sullivan 1990 

TM-2 A-1  6414 
Subsurface feature concentration (including 
hearths dating to as early as A.D. 1030) Sullivan 1990 

TM-3 G-2  6415 
Stone enclosure; only historic artifacts found in 
test unit Sullivan 1990 

TM-4 G-1  6416 

Subsurface cultural deposit concentration 
(including imu) with charcoal dating to as early as 
A.D 1420) Sullivan 1990 

TM-5 A-2, G-2  6417 
Subsurface cultural deposit and coral pavement 
(with hearths dating to as early as A.D. 793) Sullivan 1990 

TM-6 G-2  6418 
Marsh deposits indicating Punaho‘olapa Marsh 
was once larger than today; no cultural material Sullivan 1990 

TM-7 H-5  6419 
Subsurface cultural deposit; all strata were highly 
disturbed  Sullivan 1990 

TM-8 Beach Club  6420 
Circular stone alignment, probably a recently built 
imu Sullivan 1990 

TM-9 G-2  6421 

Stone alignments and short walls around three 
pools of water; traditional Hawaiian artifacts were 
found on the surface Sullivan 1990 

TM-10 A-4  6422 

Subsurface charcoal and midden concentration; 
charcoal dated to A.D. 1452-1891; adze fragment 
found on surface Sullivan 1990 
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Temp. 
Nos. 

Develop. 
Area 

BPBM Nos. 
(50-Oa-) 

SIHP Nos. 
(50-80-02-) Site Type First Record 

TM-11 A-4  6423 

Subsurface cultural layer with hearths; Burial 7 
(One individual) was found in a natural sinkhole 
and Burials 8 and 10 (two individuals 
intermingled) were found in a pit feature; charcoal 
from layers and hearths indicate site may have 
been used since A.D. 663-1158); a road separates 
this site from -6413, so it is possible that the two 
areas once constituted one large site Sullivan 1990 

TM-12 G-2  6424 

Stone wall remnant, possibly the Kahuku/Punalau 
Ahupua‘a boundary wall seen on the 1909 and 
1919 USGS maps Sullivan 1990 

TM-13 G-2  6425 
Subsurface charcoal concentration; the majority is 
probably under Kamehameha Highway Sullivan 1990 

TM-14 
Punaho‘olapa 
Marsh   6426 Stone wall - unknown age Dunn 1991 

 

The report contained:  

A summary of the findings in three previous PHRI reports on the 1984 reconnaissance survey 
(Bath et al. 1984) of the entire project area, the 1986 intensive survey at Site 6410 

1. Kawela Bay (Walker et al. 1988), and the 1986 intensive survey of Site 6411 Kahuku Point 
(Walker et al. 1988); 

2. A complete presentation of the findings and data analysis of materials recovered during the 
1986 PHRI intensive survey at SIHP # -6412 Punaho‘olapa Marsh to expand information 
found in the preliminary report on this project (Davis et al. 1987); A complete presentation 
of the findings and laboratory analysis of materials recovered during the data analysis at 
Site 6410 conducted in 1989 during the monitoring phase of the mitigation program, which 
was only mentioned briefly in Status Report 1 (Sullivan 1989); 

3. A complete presentation of the findings of all aspects of burial disinterment, Osteological 
analysis, and reinterment of eight burials, listed as Burials 1-8 in the PHRI Osteological 
report (Kalima 1993) and Burials 1-10 in the Burial Treatment Plan (Maly 1993); and, 

4. A summary of monitoring fieldwork and a complete presentation on all sites found during 
the monitoring phase and all testing conducted at identified sites. 

During the monitoring phase of the mitigation program, additional data recovery was conducted 
at SIHP # -6410 between November and July 1990. This work was based on recommendations in 
the 1987 PHRI Data Recovery Plan report (Walker et al. 1987).  

Deposit Area A: Two intersecting trenches (in a cross pattern) were excavated through the 
center of Deposit Area A, and 23 units (mainly 1x1-m or 2x2-m units) were excavated by hand to 
open up a wide area of the site. The core area of the site was determined to be 1,072 square meters 
(11538.9 square feet) , and contained two cultural layers (Layers II and III). A total of 70 horizontal 
features were found including 50 hearths, 8 possible pre-Contact postholes, 7 historic trash pits, 
and 2 dog burials (both in Test Unit 32N/66E near the beach road). Recovered artifacts (from 
trenches, test units, and the ground surface) included volcanic, basalt, and chert flakes, an ‘ulu 
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maika, echinoid and coral abraders, fishhook tabs and an octopus lure. A total of four charcoal 
samples from Area A were submitted for radiocarbon dating analysis. Of these, one sample 
returned a modern date and one sample returned a BC date, and thus could not be cultural. The 
remaining two dates ranged from A.D. 1030 to 1950. 

Deposit Area D: Three trenches were also excavated in Deposit Area D around the perimeter 
of the site (north south, and west). The trenches exposed three areas of subsurface feature 
concentrations and one was chosen for the hand excavation of 19 test units. A total of 142 
subsurface features (mainly hearths and postholes) were recorded. Bone and shell midden and 
traditional Hawaiian artifacts including modified bone, shell fishhooks, flaked and ground stone 
were recovered. Testing in this area indicated that there were once at least four structures, possibly 
two habitation and two cooking structures. A total of eight charcoal samples from Area A were 
submitted for radiocarbon dating analysis; one sample returned a modern date and the remaining 
7 dates ranged from A.D. 1210 to 1660. 

Marsh East of Kawela Bay: In June 1990, 12 auger cores were excavated in a marshy area on 
the east side of Kawela Bay. This testing showed that the area was actually a sinkhole that had 
been filled and compacted by contractors, resulting in an artificially marshy area. No cultural 
material was recovered from the auger cores. 

During the monitoring phase of the PHRI mitigation project, additional work at SIHP # -6411 
had been planned, based on recommendations in the 1987 PHRI Data Recovery Plan (Walker et 
al. 1987). Initial testing consisting of two test units (placed near the 17th green of Golf Course 2) 
and 21 auger tests (placed in the dunes makai of Hole 16 in Golf Course 2); this work was 
completed in late 1990. However, at this point the landowners decided not to develop this area, 
but rather to preserve the area as a park. Therefore, the remaining data recovery work was canceled. 
In the test units, subsurface features, such as firepits and postholes, were recorded and midden and 
traditional artifacts, including flaked and ground stone, were recovered. A total of 11 charcoal 
samples from the two test units were submitted for radiocarbon dating analysis; four of these 
returned a modern date and the remaining seven samples yielded a date range between A.D. 1060 
and 1955. In the 21 auger tests, glass and metal fragments were found throughout two sand layers, 
indicating that man-made disturbance had affected the area around Hole 16. There was no evidence 
for any pre-Contact cultural layer in these auger cores.  

The mitigation report presents the full findings of an intensive survey conducted at 
Punaho‘olapa Marsh by PHRI in 1996. A total of three trenches were excavated, one each on the 
east, south and west edges of the marsh, and 27 auger cores were excavated within the marsh. A 
total of twelve bulk fill samples were collected for radiocarbon analysis and pollen analysis was 
conducted on 50 samples collected from two backhoe trenches (Cummings 1987; Ward 2003). 
The lowest zone (Layers IV-IX) of the pollen record contained a high frequency of Pritchardia 
(Loulu palm) pollen, along with pollen from Cyperaceae (sedges) and Gramineae (grasses), which 
indicates that the marsh was forming in this layer. Flecked charcoal, land snails, the high density 
of Cheno-am pollen (which thrive in disturbed ground), layer mottling, and other stratigraphic 
discontinuities were found in the upper historic zone (Layers I-II in the south trench and Layer IIa 
and IIb in the east trench), indicating the possible use of the marsh for traditional Hawaiian 
agriculture during the formation of this layer. The lower layer dated to between 5509 and 4861 
B.C., the upper layer in the east trench dated between A.D. 1200 and 1400, and the upper layer in 
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the south trench dated between A.D. 1500 and 1700. Thus, the radiocarbon and pollen analysis 
indicates the marsh began forming over 7,000 years ago, and Hawaiians were using the marsh for 
traditional Hawaiian agriculture as early as A.D. 1200.  

A wall, possibly a structure related to Kahuku Ranch, two adjoining sinkholes filled with trash, 
and a sinkhole with water at the bottom were also recorded at a site, near Reconnaissance Survey 
Area 8. These were not assigned separate site numbers. Two test units (TU-1 and –4) were placed 
inside two adjoining sinkholes, one test unit (TU-3) was excavated on the rim of the third sinkhole, 
and one test unit (TU-2) was placed under an overhang southeast of the wall, in an area near surface 
historic trash. In the adjoining sinkholes, recent historic glass fragments, bottles, and metal were 
found. In the unit near the sinkhole with water, no cultural remains were recovered. In the unit at 
the historic dump (TU-2) ceramics, metal, cut bone, and recent (post 1940s) glass bottles were 
recovered.  

The Status Reports for monitoring conducted by PHRI from 1990 to 1991 contain preliminary 
information on 14 sites recorded during this phase of work. Complete descriptions and laboratory 
analysis results are reported in the 2003 mitigation report (Corbin 2003).  

The mitigation report gives full descriptions for 8 burials (Burials 1-8) found in the project area, 
which were previously discussed in the 1993 PHRI Osteological Report (Kalima 1993). This 
section of the mitigation report does discuss extraneous bones found with Burials 5, 6, and 8, which 
were numbered as Burials 9 and 10 respectively in the Burial Treatment Plan (Maly 1992), but 
does not give them separate numbers in this report. The report also does not discuss: Burials 11-
14, found by ACI near Kuilima Point at SIHP # 50-80-02-4488 (Kennedy 1992); or Burials 15-16, 
recovered by SHPD (Neller 1984, 1989) at SIHP # 50-80-02-6411, Kahuku Point, which were 
numbered in the 1990 burial treatment plan (Maly 1992). According to the burial treatment plan, 
these sixteen burials were to be interred in a concrete vault just outside the project area.  

The Burial Findings section of the mitigation report does not discuss the skeletons of the 3+ 
individuals found at Kuilima Point (Site 50-80-02-4488) by ACHI in 1996 (Sarvak et al. 1996; 
Carson et al. 1999), which are referred to in the current report as Burial 17, and it is uncertain if 
these remains were included in the reinterment. The mitigation report also does not discuss the 
three burials (referred to here as Burials 18 and 19) left in place at SIHP # 50-8-02-6411, the 
Kahuku Point Archaeological Area, which were found during the 1996 Intensive Survey of the site 
(Walker et al. 1988).  

All of the burials found in pits are likely Native Hawaiian, based on burial customs prevalent 
in the pre-Contact and early (pre-1850) post-contact periods. Remains of wood coffins were 
observed with two burials (Burial 1 and Burial 17A), indicating they date to the historic period. 
Bakelite, an early type of plastic invented in 1910 was found in the Burial 1 cyst, so it can be 
assumed that this individual was interred after 1910. According to the mitigation report (Corbin 
2003:317) Burials 1-10 were turned over to SHPD on January 1993 for temporary curation until 
they could be reinterred. There is no record of the reinterment in this report. 

3.2.10  2001: Monitoring Report for Golf Course 
In August of 2001, CSH monitored construction in the existing golf course (G-2) located 

southeast and inland of Kahuku Point in the ahupua‘a of Ulupehupehu (Borthwick et al. 2001). 
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This project area is entirely within the Kuilima Resort project boundary covered by various PHRI 
surveys between 1984 and 1991.  

Monitoring was recommended to observe the rehabilitation of seven golf holes within the 
existing golf course, the construction of a new driving range and two new golf holes, and the 
resurfacing of a golf cart path. A field inspection of the proposed construction areas, which had 
already been grubbed, was made. The archaeologist observed stratigraphy along cuts and looked 
for soil types and any type of cultural material in spoil piles. The archaeologist also observed the 
grading of a large soil mound, which turned out be a manufactured landscape feature. No cultural 
deposits or any traditional Hawaiian artifacts were found in the grubbed areas or in the spoil piles. 

Because a complete ground survey of the Turtle Bay Resort Development Area had already 
been conducted, the current project would have only impacted subsurface deposits. Based on past 
archaeological research, subsurface deposits (including burials) within the vicinity of the current 
project area have been found in association with areas of Jaucus Sands, Pearl Harbor Clay and 
Land Commission Awards. Thus, it is probable that future development conducted in areas with 
any of the three aforementioned traits (i.e., covered with Jaucas sands or Pearl Harbor Clay and/or 
adjacent to or containing LCAs) may affect previously identified cultural deposits, agricultural 
deposits, and burial areas. Though the current project area lies well outside of such areas and is 
instead covered by both Kaloko clay and Waialua silty clay, there is still a possibility that 
previously unrecorded deposits and burials could be found during the project’s construction 
activities.  

3.2.11 Souza et al. 2000 
In 2000, Cultural Surveys Hawai’i Inc. conducted an archaeological assessment for the then 

proposed Waiale’e Beach Park, in the Ko’olauloa District of O’ahu. The archaeological 
assessment included background research, surface survey, and limited sub-surface testing. Sub-
surface testing included the excavation of 7 backhoe trenches throughout the project area, which 
revealed historic and modern mixed strata. The assessment resulted in the documentation of four 
historic properties, two of which were previously identified. The four sites are Kalou Fishpond, 
Site 50-80-01-257, cultural layers 50-80-02-3735 and 50-80-01-5790 and a remnant section of the 
O.R.&.L. Rail Line, designated site 50-50-01/02-5971. 

3.2.12 Fong and Hammatt 2010 
At the request of Fourth Mate Productins, Inc., and under the advisement of the Kuilima Resort 

Company, Cultural Surveys Hawai’i Inc. conducted archaeological monitoring for the excavation 
and construction of two movie sets. The project area consisted of two separate parcels of land 
within the forested grove of banyan trees located southwest of the Turtle Bay Golf Course, north 
of Kamehameha Highway and south of Kawela Bay Beach. The project entailed the construction 
of two movies serts for the filming of ‘Pirates of the Carribean: On Stranger Tides.” The primary 
set was an artificial lagoon. The second was to resemble a hand-shoveled pit or trench. No artifacts, 
features, human remains, or significant historic properties were observed during the monitoring of 
these two projects.  

3.2.13 Pammer 2010 
In 2010 Cultural Surveys Hawai’i Inc., at the request of New Line Cinemas, conducted 

archaeological monitoring for excavations in a swamp within the Banyan Tree area of Kawela 
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Bay, within the Turtle Bay Resort. The swamp area was used as a movie set f or “Journey 2: The 
Mysterious Island.” A total of 8 ponds (7 small ponds and 1 large pond), and a river were excavated 
by hand with shovels, rakes and brooms. The excavations extended to a maximum depth of 30 
cmbs (1 foot). The majority of the excavated area had been previously disturbed by the 
construction of multiple large ponds for “The Pirates of the Carribean: On Stranger Tides” (Fong 
and Hammatt 2010:2). The excavations did not extend below the modern A-Horizon, and yielded 
a sample of modern trash, including glass bottles, cans, scrap metal, and cut bone. The items were 
interpreted as ranging from the 1950’s to modern day (Pammer 2010:1). No historic properties or 
prehistoric artifacts, features, or signs of culture were observed. 

 Background Summary and Predictive Model 
Based on background research, the primary area of traditional Hawaiian settlement and 

intensive agriculture within Ōpana seems to have been in the upper valleys, as well as just south 
of the project area along Kawela Stream. Activity appears to have also been concentrated near the 
coast. Punaulua stream also carries freshwater near the shoreline, mixing fresh and salt water, 
making the area a prime fishing spot. Because of this, historically and traditionally, this was used 
primarily for fishing and agriculture. 

Traditional Hawaiian land use indicated in the adjacent land commission awards documentation 
also support this, as a majority of the claims consisted of habitation and irrigated taro fields (lo‘i). 
The majority of kuleana land claims located near the project area were situated on the southeastern 
border of the project area, between Kawela stream and the current day Kawela Camp Rd, and 
suggest significant activity in this area. 

By the twentieth century, however, the coastal and central sections of Ōpana had been altered 
to support cattle ranching and plantation agriculture. Much of this transformation occurred prior 
to the late 1970s when archaeological investigation became standard during construction activities. 
As a result, surface grading and land alteration have left little in the way of archaeological evidence 
in the area. In addition, few intensive archaeological studies have been conducted in this area and 
the previous investigations located near the current project consist primarily of pedestrian surveys. 
However, the prior discovery of several historic properties on the coast and in the upper valleys, 
including human burials, suggest prehistoric archaeological evidence was present at one time. 
Evidence of historic agriculture and agriculture-related infrastructure are expected within the 
project area. 
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Section 4    Results of Fieldwork 
Fieldwork conducted for the AIS includes a 100% pedestrian inspection and subsurface testing. 

The pedestrian inspection included the identification and documentation of cultural resources 
within the project area and a description of the overall project area including ground visibility, 
modern use or disturbance, and vegetation. Subsurface testing consisted of two backhoe-assisted 
test trenches (T-1 and T-2). Fieldwork was conducted on 31 August 2015 by CSH archaeologists 
Scott A. Belluomini, B.A., Nathaniel Garcia, B.A., Mary Tardona, B.A., Josephine Yucha, M.S., 
under the general supervision of principal investigator Hallett H. Hammatt, Ph.D. This work 
required approximately 4 person-days to complete. 

In general, fieldwork included 100% pedestrian inspection of the project area, GPS data 
collection and subsurface testing.  

 Pedestrian Inspection Results 
The cultural resources identified within the project area include the Kawela Stream Bridge 

(SIHP # -7821), a stone and mortar foundation located on the south side of Kamehameha Highway 
(SIHP # -7822), and an earthen ditch (SIHP # -7823). Complete descriptions of these cultural 
resources are provided in Section 5.  

Ground visibility within the project area was generally poor due to thick vegetation growth of 
exotic trees, weeds and grasses including California grass (Urochloa mutica) and koa haole 
(Leucaena leucocephala). 

 Subsurface Testing Results 
Two backhoe assisted test trenches (T-1 and T-2) were excavated along the shoulder of 

Kamehameha Highway (Figure 13). T-1 measured 5.8 m in length, 0.8 m in width, and extended 
1.2 m below surface. T-2 measured 6.4 m in length, 0.8 m in width, and extended 1.0 m below 
surface. The observed stratigraphy consists of fill designated Stratum I (sub-designated 
alphabetically). No natural deposits were observed. No traditional Hawaiian cultural material was 
observed. Historic artifacts designated Accession (Acc.) #s 1 through 2 were observed in the fill.  

4.2.1 T-1 
T-1 is located east of the Kawela Stream Bridge and on the north side of the highway in the 

project area (see Figure 13). T-1 measured 5.8 m long by 0.8 m wide. The base of excavation was 
determined to be approximately 1.2 m below surface. The base of excavation was determined by 
the presence of a wire running the extent of the trench likely an indicator of an underground utility. 
No natural deposits were observed. The water table was not observed. The stratigraphy of T-1 
consists of a sandy clay loam (Stratum Ia), overlying cobbly sand fill (Stratum Ib), cobbly silty 
clay loam fill (Stratum Ic) and gravelly sand fill (Stratum Id) (Figure 14 through Figure 16, and 
Table 5). 

No traditional Hawaiian or historic cultural material was observed. 
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Figure 13. 2013 aerial photograph showing the locations on T-1 and T-2 within the project area 
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Figure 14. T-1 north wall oblique profile view, view to northeast 

 

Figure 15. T-1 north wall close-up of middle portion, view to north 



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Results of Fieldwork 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
48

 

 

Figure 16. T-1 north wall profile

 

Table 5. Stratigraphic Description of T-1 South Wall 

Stratum Depth 
(cmbd) 

Description of Sediment 

Ia 0–40 Fill; 10YR 2/2, very dark brown; sandy clay loam; moderate, fine, granular 
structure; moist, friable consistence; no cementation; non-plastic; 
terrigenous origin; clear, smooth lower boundary; common fine to medium 
roots observed 

Ib 30–72 Fill; 10YR 5/4, yellowish brown; cobbly sand; structureless (single-grain); 
moist, loose consistence; no cementation; non-plastic; marine origin; clear, 
smooth lower boundary; no roots observed 

Ic 60–120  Fill; 2.5Y 3/3, dark olive brown; cobbly silty clay loam; moderate, coarse, 
blocky structure; moist, firm consistence; no cementation; slightly plastic; 
terrigenous origin; clear, smooth lower boundary; few fine roots 

Id 115–120 
(BOE) 

Fill; 10YR 6/6, brownish yellow; gravelly sand; structureless (single-grain); 
moist, loose consistence; no cementation; non-plastic; marine origin; lower 
boundary not visible; no roots observed 
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4.2.2 T-2 
T-2 is located west of the Kawela Stream Bridge and on the south side of the highway in the 

project area (see Figure 13). T-2 measured 6.4 m long by 0.8 m wide. The base of excavation was 
determined to be approximately 1.0 m below surface. The base of excavation was determined by 
the presence of a concrete slab that spanned the entire extent of the base of excavation. No natural 
deposits were observed. The water table was not observed. The stratigraphy of T-2 consists of a 
sandy clay loam (Stratum Ia), overlying cobbly sand fill (Stratum Ib), cobbly silty clay loam fill 
(Stratum Ic) and gravelly sand fill (Stratum Id) (Figure 17 through Figure 20 and Table 6). 

A concrete slab, designated SIHP # -7824, was encountered 100 cmbs. The slab spanned the 
entire extent of the trench (see Figure 19 and Figure 20). Historic maps and photographs were 
reviewed and no documented structures appear to be in the immediate area of the trench. It is 
possible the concrete slab is associated with the cane haul road or former plantation railroad. It is 
highly unlikely that SIHP # -7824 is associated with any utilities because there are no documented 
underground utilities in the area except a BWS water main on the north side of the highway. The 
age and function of the concrete slab (SIHP # -7824) is unknown; however, due to the stratigraphic 
location, it is likely the slab is older than 50 year of age. A more detailed description of this cultural 
resource can be found in Section 6. 

No traditional Hawaiian cultural material was observed. Historic artifacts (Acc. # 1 and Acc. # 
2) were observed and collected from Stratum Ia. Acc. # 1 is a bottle dating to after 1940 and Acc. 
# 2 is a dime which was coined in 1973. A more detailed description and analysis of the artifacts 
is included in Section 5. 



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Results of Fieldwork 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
50

 

 

Figure 17. T-2 south wall oblique profile view, view to southwest 

 

Figure 18. T-2 south wall close-up of middle portion, view to south
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Figure 19. T-2 plan view showing SIHP # -7824, subsurface concrete slab, view to west
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Figure 20. T-2 south wall profile and plan view showing the location of SIHP # -7824 

 

Table 6. Stratigraphic Description of T-2 South Wall 

Stratum Depth 
(cmbd) 

Description of Sediment 

Ia 0–70 Fill; 10YR 2/2, very dark brown; very gravelly sandy loam; weak, fine, 
granular structure; moist, friable consistence; no cementation; slightly 
plastic; mixed origin; clear, smooth lower boundary; many fine roots 
observed 

Ib 45–80 Fill; 2.5Y 4/2, dark grayish brown; very cobbly sand; structureless (single-
grain); moist, loose consistence; no cementation; non-plastic; clear, 
discontinuous lower boundary; few, fine roots observed 

Ic 60–90  Fill; 2.5YR 3/4, dark reddish brown; sandy loam; weak, fine, granular 
structure; moist, friable consistence; no cementation; non-plastic; clear, 
discontinuous lower boundary; no roots observed 

Id 45–100 
(BOE) 

Fill; 5YR 4/6, yellowish red; very gravelly sandy loam; weak, fine, granular 
structure; moist, friable consistence; no cementation; non-plastic; abrupt, 
smooth lower boundary; no roots observed 
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Section 5    Results of Laboratory Analysis 
Two historic artifacts were recovered from the project area, one glass neck to finish fragment 

(Acc. # 1) and one dime (Acc. # 2) (Table 7). One colorless glass neck to finish fragment was 
found in Stratum Ia. The bottle fragment (Figure 21) is a colorless machine made neck to finish 
fragment with stippling on the body and a crown finish. The stippling was common on beverage 
bottles was post-1940. Acc. # 2 was a Roosevelt dime. Although heavily corroded, the mint date 
of 1973 and the mint designation of “D” for Denver can be seen. Both artifacts date to the mid to 
late twentieth century, and due to the later date for the coin, they likely relate to the resurfacing 
construction of the Kamehameha highway in 1989.  

 

Table 7. Artifacts Recovered From the Project Area  

Artifact 
Number Trench Stratum Depth Material Type Description Age 

0001 2 Ia 0-70 glass bottle 

colorless neck to 
finish fragment, 
machine made, 
crown finish, 
stippling on neck and 
shoulder 

Post-1940 

0002 2 Ia 0-70 metal coin 
corroded Roosevelt 
dime, dated 1973, 
minted in Denver 

1973 
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Figure 21. Acc. # 1, colorless neck to finish fragment 

 

 
Figure 22. Acc. # 2, Roosevelt head dime, minted in 1973 in Denver  
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Section 6    Cultural Resource Descriptions  
Four cultural resources were identified within the current project area during this AIS. They are 

summarized in Table 8 and their distributions are depicted on Figure 23. 

Table 8. Sites Identified within the Current Project Area  

SIHP # Formal Type Function 
50-80-02-7821 Bridge Transportation 
50-80-02-7822 Structural Remnant Unknown (Historic Infrastructure) 
50-80-02-7823 Ditch Water Control 
50-80-02-7824 Structural Remnant Unknown (Historic Infrastructure) 

 



 

 

 

Figure 23. Portion of the 1998 Kahuku USGS topographic quadrangle depicting the location of 
SIHP # -7821 through SIHP # -7824 within the project area 



 

 

 SIHP # 50-80-02-7821 
FORMAL TYPE: Bridge 
FUNCTION: Transportation 
NUMBER OF FEATURES: 1 
AGE: Historic (1931) 
TEST EXCAVATIONS: None 
TAX MAP KEY: [1] 5-7-001 (Kamehameha Highway Right-of-Way) 
LAND JURISDICTION: HDOT 
PREVIOUS 
DOCUMENTATION: 

MKE Associates LLC/Fung Associates, Inc. 2013 

 

SIHP # -7821 is Kawela Stream Bridge, located along the Kamehameha Highway (Route 83) 
at mile post 11.4 and entirely within the project area (see Figure 23). The existing Kawela Stream 
Bridge structure was built in 1931 and spans Kawela Stream. Kawela Stream Bridge is identified 
as a concrete T-beam bridge that is 8.4 m (27.6 ft) long and 7.4 m (24.3 ft) wide (Figure 24 through 
Figure 26). 

The State Historic Bridge Inventory Evaluation (MKE Associates LLC/Fung Associates, Inc. 
2013:4-107) provides the following description of Kawela Stream Bridge: 

The Kawela Stream Bridge carries Kamehameha Highway across the Kawela 
Stream. This concrete tee beam bridge is in its original location, is generally in good 
condition, and its materials remain intact. The bridge has concrete solid panel 
parapets with flat caps and end posts with the bridge name and the year of 
construction engraved. The single span concrete deck is supported by concrete 
abutments. The parapet cap and end posts have been painted white. The beams were 
bolted to the end posts and covering the engraving. The simple design of the parapet 
retains its historic feeling. [MKE Associates LLC/Fung Associates, Inc. 2013:4-
107] 

The State Historic Bridge Inventory Evaluation (MKE Associates LLC/Fung Associates, Inc. 
2013:4-108) provides the following significance recommendation for Kawela Stream Bridge:  

This bridge is eligible under Criterion C for its association with early developments 
in concrete bridge construction in Hawaii. It is a good example of a 1930’s 
reinforced concrete bridge that is typical of its period in its use of materials, method 
of construction, craftsmanship, and design. [MKE Associates LLC/Fung 
Associates, Inc. 2013:4-107] 

Consultation with the SHPD architecture branch conducted by Mason Architects, Inc. 
determined that the Kawela Stream Bridge (SIHP # -7821) is not eligible to the National and/or 
Hawai‘i Registers pursuant to 36 CFR 60.4 and HAR §13-198-8 and not significant pursuant to 
HAR §13-275-6. At the request of the SHPD, architectural recordation was not conducted. The 
findings in this report agree with the determination of the SHPD architecture branch.  
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Figure 24. Kamehameha Highway crossing the Kawela Stream at SIHP # -7821, Kawela Stream 
Bridge, view to east 

 
Figure 25. SIHP # -7821, Kawela Stream Bridge from the northeast corner, view to southwest 
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Figure 26. SIHP # -7821, Kawela Stream Bridge from the southeast corner, view to west 
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 SIHP # 50-80-02-7822 
FORMAL TYPE: Structural remnant 
FUNCTION: Unknown (historic infrastructure) 
NUMBER OF FEATURES: 1 
AGE: Historic 
TAX MAP KEY: TMKs: [1] 5-7-001, 006 various parcels 
LAND JURISDICTION: Private; Turtle Bay Mauka Lands, LLC 
PREVIOUS 
DOCUMENTATION: 

NONE 

 

SIHP # -7822 is a structural remnant located on the south side of Kamehameha Highway (Route 
83) in the central portion of the project area (see Figure 23). The structural remnant is presently 
located in an unimproved gravel parking area of a small roadside produce stand at the base of 
Kawela Camp Road. The structural remnant includes a rectangular mortared basalt foundation that 
is level with the surrounding ground surface and may extend into the subsurface (Figure 27 through 
Figure 29). The foundation measures 4.0 m by 1.5 m. There is no indication of the structure at the 
location on historic maps. While the construction style and materials indicate SIHP # -7822 is 
clearly historic, the function of the structural remnant is unknown infrastructure. 

SIHP # -7822, structural remnants, is evaluated for significance under §13-275-6 Criterion “d” 
(Have yielded, or is likely to yield, information important for research on prehistory or history), 
however, the cultural resource lacks integrity of design, materials, workmanship, feeling and 
association, and is therefore not eligible to the National Register or the Hawai‘i Register pursuant 
to 36 CFR 60.4 and HAR §13-198-8. 
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Figure 27. SIHP # -7822, structural remnant along Kamehameha Highway, view to southeast 

 

Figure 28. SIHP # -7822, structural remnant running parallel to Kamehameha Hwy, view to 
northwest 
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Figure 29. SIHP # -7822 plan view 
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 SIHP # 50-80-02-7823 
FORMAL TYPE: Ditch 
FUNCTION: Water control 
NUMBER OF FEATURES: 1 
AGE: Historic (plantation) 
TEST EXCAVATIONS: None 
TAX MAP KEY: TMKs: [1] 5-7-001, 003 various parcels 
LAND JURISDICTION: Private; Turtle Bay Mauka Lands, LLC 
PREVIOUS 
DOCUMENTATION: 

None 

 

SIHP # -7823 is an earthen ditch located along the south side of Kamehameha Highway (Route 
83) within the southern portion of the project area approximately 40 meters (131 ft) southeast of 
SIHP # -7821  (Kawela Stream Bridge) (see Figure 23). The ditch was dry at the time of the survey. 
The ditch extends from east to west for 43 m (141 ft) within the project area. The ditch is 6.0 m 
(21.6 ft) wide at the top and slopes gradually to an average depth of approximately 2.5 m (8.2 ft) 
(Figure 30). The ditch connects to the Kawela Stream by a corrugated metal pipe where a dirt road 
which runs parallel to the ditch within the project area turns south to follow the Kawela Stream. It 
is possible the ditches function includes collection of overflow from the intermittent stream to 
prevent flooding during heavy rains. The age of the earthen ditch is unknown, however, it may 
have been built during the extensive irrigation activities during the Plantation Era. 

SIHP # -7823 is interpreted as an historic (plantation) earthen ditch for water control. SIHP # -
7823 is evaluated as not eligible to the National Register or the Hawai‘i Register pursuant to 36 
CFR 60.4 and HAR §13-198-8 because the earthen ditch lacks integrity of design, materials, 
workmanship, feeling and association. 
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Figure 30. SIHP # -7823, an earthen ditch, view to east 
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 SIHP # 50-80-02-7824 
FORMAL TYPE: Structural remnant 
FUNCTION: Unknown (historic infrastructure) 
NUMBER OF FEATURES: 1 
AGE: Historic 
TAX MAP KEY: TMK: [1] 5-7-001:021 
LAND JURISDICTION: Private; Turtle Bay Mauka Lands, LLC 
PREVIOUS 
DOCUMENTATION: 

NONE 

 

SIHP # -7824 is a structural remnant located on the south side of Kamehameha Highway (Route 
83) in the west portion of the project area. The subsurface structural remnant was encountered 
during the subsurface test excavation, T-2, located on the highway shoulder west of the Kawela 
Stream Bridge. The structural remnant is relatively flat, 100 cmbs and spanned the entire extent of 
the excavation (see Figure 17 through Figure 20). The foundation measures 6.4 m by 0.8 m. There 
is no indication of the structure in the immediate area on historic maps or photographs. The 
structural remnants may be associated with the cane haul roadway/railway that was utilitzed by 
the Kahuku Sugar Plantation.  

SIHP # -7824, structural remnants, is evaluated for significance under §13-275-6 Criterion “d” 
(Have yielded, or is likely to yield, information important for research on prehistory or history), 
however, the cultural resource lacks integrity of design, materials, workmanship, feeling and 
association, and is therefore not eligible to the National Register or the Hawai‘i Register pursuant 
to 36 CFR 60.4 and HAR §13-198-8. 
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Section 7    Summary and Interpretation 
At the request of CH2M Hill and on behalf of the Federal Highway Administration/Central 

Federal Lands Highway Division (FHWA/CFLHD), Cultural Surveys Hawai‘i, Inc. (CSH) has 
completed this AIS report for the Kawela Stream Bridge Replacement Project ‘Ōpana, Kawela, 
and Pahipahi‘ālua Ahupua‘a, Ko‘olauloa District, O‘ahu TMKs: [1] 5-7-001:021 por., 5-7-
006:022 por., and 5-7-001 Kamehameha Highway Right-of-Way. 

Background research included various mythological and traditional accounts as well as early 
historic information from the Kahuku area as there was little documentation specific to ‘Ōpana, 
Kawela, and Pahipahi‘ālua Ahupua‘a prior to the twentieth century. The first written account of 
the Kahuku area was recorded in 1779 when Captain James Cook passed along the north shore of 
O‘ahu.  Between Captain Cook’s initial observations and Captain George Vancouver’s visit to the 
island 13 years later, the environment of northern O‘ahu underwent significant changes.  The 
probable cause for the decrease in cultivation was the decline in population due not only to “the 
constant hostilities” of the inhabitants, but also to the spread of venereal and other diseases 
introduced by Cook’s expedition in 1778/1779, as well as by other visiting ships in the years that 
followed. 

Māhele awards in the area indicate that during the mid-nineteenth century, the area was mostly 
used for house lots and lo‘i fields. There were no land commission awards located within the 
current project area.  In the mid- to late nineteenth century, cattle ranching became a large industry 
in the area. Charles Gordon Hopkins established an 8,000-acre cattle and sheep ranch known as 
Kahuku Ranch. As the ranch became larger, the native population began to disappear. In 1866, the 
Kahuku Ranch was purchased from Hopkins by Robert Moffitt. By 1873, Judge H.A. Widemann 
had gained control and ownership of the entire Kahuku Ranch, which by then included the 
ahupua‘a of Kaunala, Pahipahi‘ālua, ‘Ōpana 1 and 2, Kawela, Hanakaoe, ‘Ō‘io 1 and 2, 
Ulupehupehu, Punalau, Kahuku, Mālaekahana, Keana, and a part of Lā‘ie (Kuykendall 1967:138). 
On 19 January 1874, Widemann sold Kahuku Ranch to Julius L. Richardson who in turn sold the 
entire ranch to James Campbell in 1876. 

In the late nineteenth century, James Campbell leased much of his Kahuku and Honouliuli lands 
to Benjamin Franklin Dillingham (Kuykendall 1967:69). This lease of 50 years was a part of 
Dillingham’s development plan involving the sugar industry and a railroad on O‘ahu (Kuykendall 
1967:68). In 1886, Dillingham proposed a plan to develop a sugar cane plantation at Kahuku 
irrigated by artesian well water. On 10 December 1889, Dillingham subleased a large portion of 
the Kahuku tract to James B. Castle who promoted the Kahuku Plantation Company, and won a 
Hawaiian government charter on 30 January 1890 to cultivate sugar cane. Kahuku Plantation 
planted 2,800 acres in sugar cane and harvested its first crop in 1892. By 1935, the Kahuku 
Plantation had 4,490 acres under cultivation with 1,137 workers. The plantation ended all 
operations in 1971. 

Background research for the Kahuku area has shown that the land around the current project 
area has been inhabited and utilized for much of Hawai‘i’s known history.  With early habitation 
of traditional Hawaiians, the development of large scale agriculture and ranching, and the 
development of military installations during the time of World War II, it is clear many groups have 
used the land for a variety of purposes. 
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In general, fieldwork included 100% pedestrian inspection of the project area, GPS data 
collection and subsurface testing. The observed stratigraphy consisted primarily of fill deposits to 
the base of excavation. Historic artifacts were observed and collected during the subsurface testing 
program. The collected historic artifacts (Acc. # 1 and 2) were dated using diagnostic 
characteristics. Acc. # 1 was dated to post-1940, while Acc. # 2 was dated to 1973.  

During the current AIS, three cultural resources (SIHP # -7821, and SIHP # -7822 through SIHP 
# -7824) were identified. SIHP # -7821 is Kawela Stream Bridge. SIHP # -7822 is a stone and 
mortar foundation located on the south side of Kamehameha Highway. SIHP # -7823 is an earthen 
ditch. SIHP # -7824 is a subsurface concrete slab likely associated with the Kahuku Sugar 
Plantation infrastructure. 
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Section 8    Significance Assessments  
As discussed in Section 1.2, cultural resources, are generally at least 50 years old (although 

there are exceptions) and include buildings and structures; groupings of buildings or structures 
(historic districts); certain objects; archaeological artifacts, features, sites, and/or deposits; 
groupings of archaeological sites (archaeological districts); and, in some instances, natural 
landscape features and/or geographic locations of cultural significance. The current investigation 
was tasked with the identification of archaeological cultural resources.  

For a cultural resource to be significant under HAR §13-275-6, the cultural resource should 
possess integrity of location, design, setting, materials, workmanship, feeling, and/or association, 
and meet one or more of the following criterion: 

“a” Be associated with events that have made an important contribution to the 
broad patterns of our history; 

“b” Be associated with the lives of persons important in our past; 

“c” Embody the distinctive characteristics of a type, period, or method of 
construction, represent the work of a master, or possess high artistic value; 

“d” Have yielded, or is likely to yield, information important for research on 
prehistory or history; or 

“e” Have an important value to the native Hawaiian people or to another ethnic 
group of the state due to associations with cultural practices once carried 
out, or still carried out, at the property or due to associations with traditional 
beliefs, events or oral accounts—these associations being important to the 
group’s history and cultural identity. 

Cultural resource significance was evaluated and expressed as eligibility for listing on the 
National Register (pursuant to 36 CFR 60.4) and/or the Hawai‘i Register (pursuant to HAR §13-
198-8). To be considered eligible for listing on the National and/or Hawai‘i Register, a cultural 
resource should possess integrity as described above, and meet one or more of the following broad 
significance criteria: 

“A”   that are associated with events that have made a significant contribution to 
the broad patterns of our history; 

“B”  that are associated with the lives of persons significant in our past; 

“C”  that embody the distinctive characteristics of a type, period, or method of 
construction, or that represent that work of a master, or that possess high 
artistic values, or that represent a significant and distinguishable entity 
whose components may lack individual distinction; 

“D”  that have yielded, or may be likely to yield, information important in 
prehistory or history;
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In consultation with the SHPD architecture branch, it was determined that the Kawela Stream 
Bridge (SIHP # -7821) is not eligible to the National and/or Hawai‘i Registers pursuant to 36 CFR 
60.4 and HAR §13-198-8 and not significant pursuant to HAR §13-275-6. At the request of the 
SHPD, architectural recordation was not conducted. The findings in this report agree with the 
determination of the SHPD architecture branch.  

SIHP # -7822, structural remnants, is evaluated for significance under §13-275-6 Criterion “d” 
(Have yielded, or is likely to yield, information important for research on prehistory or history), 
however, the cultural resource lacks integrity of design, materials, workmanship, feeling and 
association, and is therefore not eligible to the National Register or the Hawai‘i Register pursuant 
to 36 CFR 60.4 and HAR §13-198-8. 

SIHP # -7823, earthen ditch, is evaluated as not eligible to the National Register or the Hawai‘i 
Register pursuant to 36 CFR 60.4 and HAR §13-198-8 because the earthen ditch lacks integrity of 
design, materials, workmanship, feeling and association. 

SIHP # -7824, structural remnants, is evaluated for significance under §13-275-6 Criterion “d” 
(Have yielded, or is likely to yield, information important for research on prehistory or history), 
however, the cultural resource lacks integrity of design, materials, workmanship, feeling and 
association, and is therefore not eligible to the National Register or the Hawai‘i Register pursuant 
to 36 CFR 60.4 and HAR §13-198-8. 
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Management Summary 

Reference Archaeological Inventory Survey Report for the Hoʻolapa Stream-
Nanahu Bridge Replacement Project Kahuku Ahupua‘a, Ko‘olauloa 
District, O‘ahu, Federal Highway Administration/Central Federal Lands 
Highway Division (FHAWA/CFLHD) Contract DTFH68-13-R-00027, 
TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 
Kamehameha Highway Right-of-Way (Belluomini and Hammatt 2015) 

Date March 2016 
Project Number(s) • FHWA/CFLHD Contract DTFH68-13-R-00027 

• CH2MHILL Project Task ID: 499069.10SU.CS 
• Cultural Surveys Hawai‘i, Inc. (CSH) Job Code: KAHUKU 14 

Investigation Permit 
Number 

CSH completed the archaeological inventory survey (AIS) fieldwork 
under archaeological permit number 15-03, issued by the Hawai‘i State 
Historic Preservation Division (SHPD) per Hawai‘i Administrative 
Rules (HAR) §13-13-282. 

Agencies  FHWA/CFLHD, SHPD 
Land Jurisdiction State Department of Transportation (HDOT) 
Project Proponent FHWA/CFLHD, HDOT 
Project Funding FHWA/CFLHD, HDOT 
Project Location The project area is located in a portion of Kahuku Ahupua‘a at the 

location of the Hoʻolapa Stream-Nanahu Bridge, which spans Ho‘olapa 
Stream. The project area is depicted on the 1998 Kahuku U.S. 
Geological Survey (USGS) 7.5-minute topographic quadrangle. 

Project Description The purpose of the project is to maintain the Ho‘olapa Stream crossing 
on Route 83 as a safe and functional component of the regional 
transportation system. The existing bridge was built in 1931 and does 
not meet the current roadway standards for width and bridge standards 
for live loading or structural capacity. The proposed new bridge will be 
widened to accommodate two 12-foot lanes, 8-foot shoulders, and 
guardrails on both sides. The bridge would be shifted approximately 10 
feet mauka of the existing bridge centerline to minimize impacts to 
Kawela Stream and avoid adjacent Jaucas sands. The roadway 
approaches to the bridges would be widened, which would require 
installing retaining walls in several locations to minimize ROW and 
environmental impacts. The roadway approaches would also be 
realigned to transition to the new bridge locations. Rehabilitation of the 
existing bridge was considered during the preliminary design, and it 
was concluded that rehabilitation was not cost effective and did not 
meet the purpose and need. Two travel lanes, one in each direction, 
would be provided at all times during construction by implementation 
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of a temporary bypass roadway and bridge or phased construction 
techniques. 

Project Acreage The project area includes approximately 2.4 acres (1.0 hectare). 
Area of Potential 
Effect (APE) 

The APE for the current project is defined as the entire 2.4-acre (1.0 
hectare) project area. 

Historic Preservation 
Regulatory Context 

This AIS investigation was designed to comply with both Federal and 
Hawai‘i State environmental and historic preservation review 
legislation. Due to federal funding, this project is a federal undertaking, 
requiring compliance with Section 106 of the National Historic 
Preservation Act, the National Environmental Policy Act, and Section 4(f) 
of the Department of Transportation Act. The proposed project is also 
subject to Hawai‘i State environmental and historic preservation review 
legislation (Hawai‘i Revised Statutes [HRS] §343 and HRS §6E-8/HAR 
§13-275, respectively).  

In consultation with the SHPD, this AIS investigation fulfills the 
requirements of HAR §13-13-276 and the Secretary of the Interior’s 
Standards for Archaeology and Historic Preservation. It was conducted 
to identify, document, and make National Register and Hawai‘i Register 
of Historic Places (Hawai‘i Register) eligibility recommendations1 for 
any cultural resources/historic properties2. This report is also intended 
to support any project-related historic preservation consultation with 
stakeholders, such as State and County agencies and interested Native 
Hawaiian Organizations (NHOs) and community groups, if applicable. 

A companion architectural study (Ruzicka 2015) is being conducted by 
Mason Architects, Inc. in conjunction with this AIS. When applicable, 
the information from the architectural study has been incorporated into 
the present AIS document. 

Portions of the current project area have been subject to previous 
archaeological studies. The northern portion of the project area was 
included in a large-scale study (Bath et al. 1984). The southern portion 
of the project area was subject to two large-scale studies (Jenson 1989, 
and Kennedy 1990). No cultural resources were reported within the 
current project area. 

Fieldwork Effort The fieldwork component of this AIS consists of a 100% pedestrian 
survey and subsurface testing. Fieldwork was conducted on 1 
September 2015 by CSH archaeologists Scott A. Belluomini, B.A., 
Nathaniel Garcia, B.A., Mary Tardona, B.A., Josephine Yucha, M.S., 
under the general supervision of principal investigator Hallett H. 
Hammatt, Ph.D. This work required approximately 4 person-days to 
complete. 

Consultation The Hoʻolapa Stream-Nanahu Bridge Replacement Project is a HDOT 
and FHWA/CFLHD partnership project, which includes numerous 
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proposed bridge improvement  and replacement projects in the State of 
Hawai‘i. Presently, National Historic Preservation Act Section 106 
consultation with community, agency, and Native Hawaiian 
Organizations has been initiated and is on-going. Cultural consultation 
is also being conducted by CSH for a cultural impact assessment (CIA) 
for Ho‘olapa Stream-Nanahu Bridge and the Kawela Stream Bridge 
(Ishihara, Liborio, & Hammatt 2015). No cultural resources have been 
assessed as having traditional cultural significance to an ethnic group 
(HAR §13-275-6 Criterion “e”) within the project area. 

Cultural Resources 
Identified 

Three cultural resources1 (historic properties2) were identified within the 
project area during this AIS: 

SIHP # 50-80-02-7825, the Ho‘olapa Stream-Nanahu Bridge, was 
previously evaluated by MKE Associates LLC/Fung Associates, Inc. 
(2013) as eligible to the National and Hawai‘i Registers under Criterion 
C for its association with early concrete bridge construction in Hawai‘i. 
MKE Associates LLC/Fung Associates, Inc. (2013) also suggests that 
the Nanahu Bridge is a good example of a reinforced concrete bridge 
constructed in the 1930’s. Ruzicka (2015) re-evaluated the bridge as not 
eligible due to the bridge lacking distinguishing characteristics and is 
not a significant example of its bridge type. The findings of this report 
are in agreement with the evaluation by Ruzicka (2015) that the Nanahu 
Bridge (SIHP # -7825) is not eligible to the National and/or Hawai‘i 
Registers pursuant to 36 CFR 60.4 and HAR §13-198-8. 

SIHP # 50-80-02-7826, a historic unnamed bridge, was evaluated for 
eligibility to the National and Hawai‘i Registers by Ruzicka (2015) as 
not eligible based on the lack of integrity. This is due to the fact the 
railway that once crossed a former version of the bridge is no longer 
present and the bridge has seen substantial modification. The findings 
of this report are in agreement with Ruzicka (2015) that the historic 
bridge is not eligible to the National and/or Hawai‘i Registers pursuant 
to 36 CFR 60.4 and HAR §13-198-8. 

SIHP # 50-80-02-7827, a historic road, was evaluated for eligibility to 
the National and Hawai‘i Registers by Ruzicka (2015) as not eligible 
based on the lack of distinguishing characteristics. The findings of this 
report are in agreement with Ruzicka (2015) that the historic bridge is 
not eligible to the National and/or Hawai‘i Registers pursuant to 36 
CFR 60.4 and HAR §13-198-8. 

1In historic preservation parlance, cultural resources are the physical remains and/or geographic locations that reflect 
the activity, heritage, and/or beliefs of ethnic groups, local communities, states, and/or nations. Generally, they are at 
least 50 years old (although there are exceptions) and include buildings and structures; groupings of buildings or 
structures (historic districts); certain objects; archaeological artifacts, features, sites, and/or deposits; groupings of 
archaeological sites (archaeological districts); and, in some instances, natural landscape features and/or geographic 
locations of cultural significance. 
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Historic properties, as defined under Federal historic preservation legislation (36 CFR 800.16), are any prehistoric or 
historic district, site, building, structure, or object included in, or eligible for inclusion in, the National Register of 
Historic Places maintained by the Secretary of the Interior. This term includes artifacts, records, and remains related 
to and located within such properties. The term includes properties of traditional religious and cultural importance to 
an Indian tribe or Native Hawaiian organization that meet the National Register criteria. Determinations of eligibility 
are generally made by a federal agency official in consultation with the SHPD. Under Federal legislation, a project’s 
(undertaking’s) potential effect on historic properties must be evaluated and potentially mitigated. Under Hawai‘i 
State historic preservation legislation, historic properties are defined as any cultural resources that are 50 years old, 
regardless of their historic/cultural significance under State law, and a project’s effect and potential mitigation 
measures are evaluated based on the project’s potential impact to “significant” historic properties (those historic 
properties determined eligible, based on their integrity and historic/cultural significance in terms of established 
significance criteria, for inclusion in the Hawai‘i Register of Historic Places). Determinations of eligibility to the 
Hawai‘i Register result when a State agency official’s historic property “significance assessment” is approved by the 
SHPD, or when the SHPD itself makes an eligibility determination for a historic property. 
2Cultural resource significance is evaluated and expressed as eligibility for listing on the National and/or Hawai‘i 
Registers. To be considered eligible for listing on the National and/or Hawai‘i Registers a cultural resource should 
possess integrity of location, design, setting, materials, workmanship, feeling, and/or association and meet one or more 
of the following broad cultural/historic significance criteria: “A” reflects major trends or events in the history of the 
state or nation; “B” is associated with the lives of persons significant in our past; “C” is an excellent example of a site 
type/work of a master; “D” has yielded or may be likely to yield information important in prehistory or history; and 
“E” (Hawai‘i Register only) has traditional cultural significance to an ethnic group (includes religious structures, 
burials, and traditional cultural properties).  
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Section 1    Introduction 

 Project Background 
At the request of CH2M Hill and on behalf of the Federal Highway Administration/Central 

Federal Lands Highway Division (FHWA/CFLHD), Cultural Surveys Hawai‘i, Inc. (CSH) has 
prepared this archaeological inventory survey report (AISR) for the Hoʻolapa Stream-Nanahu 
Bridge Replacement Project, Kahuku Ahupua‘a, Ko‘olauloa District, O‘ahu, TMKs: [1] 5-6-
003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way. The 
project area is located in a portion of Kahuku Ahupua‘a at the location of the Hoʻolapa Stream-
Nanahu Bridge, which spans Ho‘olapa Stream. The project area is depicted on the 1998 Kahuku 
U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle (Figure 1), tax map plats 
(Figure 2 and Figure 3), and a 2013 aerial photograph (Figure 4). 

The purpose of the project is to maintain the Ho‘olapa Stream crossing on Route 83 as a safe 
and functional component of the regional transportation system. The existing bridge was built in 
1931 and does not meet the current roadway standards for width and bridge standards for live 
loading or structural capacity. The proposed new bridge will be widened to accommodate two 12-
foot lanes, 8-foot shoulders, and guardrails on both sides. The bridge would be shifted 
approximately 10 feet mauka of the existing bridge centerline to minimize impacts to Kawela 
Stream and avoid adjacent Jaucas sands. The roadway approaches to the bridges would be 
widened, which would require installing retaining walls in several locations to minimize ROW 
and environmental impacts. The roadway approaches would also be realigned to transition to the 
new bridge locations. Rehabilitation of the existing bridge was considered during the preliminary 
design, and it was concluded that rehabilitation was not cost effective and did not meet the purpose 
and need. Two travel lanes, one in each direction, would be provided at all times during 
construction by implementation of a temporary bypass roadway and bridge or phased construction 
techniques. 

The project area includes approximately 2.4 acres (1.0 hectare). For the purposes of this 
archaeological reconnaissance, the area of potential effect is defined as the entire 2.4-acre (1.0 
hectare) project area.  

 Historic Preservation Regulatory Context and Document Purpose 
This AIS investigation was designed to comply with both Federal and Hawai‘i State 

environmental and historic preservation review legislation. Due to federal funding, this project is a 
federal undertaking, requiring compliance with Section 106 of the National Historic Preservation Act, 
the National Environmental Policy Act, and Section 4(f) of the Department of Transportation Act. The 
proposed project is also subject to Hawai‘i State environmental and historic preservation review 
legislation (Hawai‘i Revised Statutes [HRS] §343 and HRS §6E-8/HAR §13-275, respectively).  

In consultation with the SHPD, this AIS investigation fulfills the requirements of HAR §13-
13-276 and the Secretary of the Interior’s Standards for Archaeology and Historic Preservation. 
It was conducted to identify, document, and make National Register and Hawai‘i Register of 
Historic Places (Hawai‘i Register) eligibility recommendations1 for any cultural resources/historic 
properties2. This report is also intended to support any project-related historic preservation 
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Figure 1. Portion of the 1998 USGS Kahuku 7.5-minute topographic quadrangle showing the 

location of the project area 
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Figure 2. Tax Map Key (TMK) [1] 5-6-003 showing the location of the project area (Hawai‘i TMK Service 2014)
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Figure 3. TMK [1] 5-6-005 showing the location of the project area (Hawai‘i TMK Service 2014)
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Figure 4. 2013 aerial photograph showing the location of the project area (Google Earth 2013)
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consultation with stakeholders, such as State and County agencies and interested Native Hawaiian 
Organizations (NHOs) and community groups, if applicable. 

A companion architectural study (Ruzicka 2015) is being conducted by Mason Architects, Inc. 
in conjunction with this AIS. When applicable, the information from the architectural study has 
been incorporated into the present AIS document. 

Portions of the current project area have been subject to previous archaeological studies. The 
northern portion of the project area was included in a large-scale study (Bath et al. 1984). The 
southern portion of the project area was subject to two large-scale studies (Jenson 1989, and 
Kennedy 1990). No cultural resources were reported within the current project area. 

Definitions of Cultural Resources and Historic Properties 
As discussed in the following paragraphs, there are important distinctions between the Federal 

and Hawai‘i State definitions of historic properties. To eliminate any confusion these different 
definitions might cause, CSH has opted in this document to use the more generic term “cultural 
resources” as defined below in its discussion of the cultural remains within the current project area. 

In historic preservation parlance, cultural resources are the physical remains and/or geographic 
locations that reflect the activity, heritage, and/or beliefs of ethnic groups, local communities, 
states, and/or nations. Generally, they are at least 50 years old (although there are exceptions) and 
include buildings and structures; groupings of buildings or structures (historic districts); certain 
objects; archaeological artifacts, features, sites, and/or deposits; groupings of archaeological sites 
(archaeological districts); and in some instances, natural landscape features and/or geographic 
locations of cultural significance. 

Historic properties, as defined under Federal historic preservation legislation (36 CFR 800.16), 
are any prehistoric or historic district, site, building, structure, or object included in, or eligible for 
inclusion in, the National Register maintained by the Secretary of the Interior. This term includes 
artifacts, records, and remains related to and located within such properties. The term includes 
properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian 
organization that meet the National Register criteria. Determinations of eligibility are generally 
made by a federal agency official in consultation with the SHPD. Under Federal legislation, a 
project’s (undertaking’s) potential effect on historic properties must be evaluated and potentially 
mitigated. Under Hawai‘i State historic preservation legislation, historic properties are defined as 
any cultural resources that are 50 years old, regardless of their historic/cultural significance under 
State law, and a project’s effect and potential mitigation measures are evaluated based on the 
project’s potential impact to “significant” historic properties (those historic properties assessed as 
significant under the five broad State of Hawai‘i significance criteria).  

 Environmental Setting 
1.3.1 Natural Environment 

The project area is located near the mauka (inland) extent of the generally level and low-lying 
coastal plain of Kahuku, at the northern tip of the island of O‘ahu. Portions of the surrounding 
coastal plain are protected wetlands, including the Punamanō Unit of the James Campbell National 
Wildlife Refuge, located approximately 400 m (1,300 ft) northeast of the project area. The mouth 
of Ho‘olapa Gulch into Punaho‘olapa marsh is located approximately 0.5 km northwest of the 
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project area. Elevations within the project area range from approximately 8–10 m (26–33 ft) above 
mean sea level.  

According to the U.S. Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) 
database (2001) and soil survey data gathered by Foote et al. (1972), soils within the project area 
consist of Waialua silty clay, 3 to 8% slopes (WkB), and Waialua silty clay (WkA) (Figure 5). 

Soils of the Waialua Series are described as follows: 

This series consists of moderately well drained soils on alluvial fans on the island 
of Oahu. These soils developed in alluvium weathered from basic igneous rock. 
They are nearly level to steep. Elevations range from 10 to 100 feet. The annual 
rainfall amounts to 25 to 50 inches; most of it occurs between November and April. 
[Foote et al. 1972:128] 

The project area receives an average of approximately 100 mm (39 inches) of annual rainfall 
(Giambelluca et al. 2013). Vegetation within the project area includes exotic weeds and grasses 
including California grass (Urochloa mutica) and koa haole (Leucaena leucocephala). 

1.3.2 Built Environment 
The project area consists of fallow agricultural lands bordering the two-lane asphalt-paved 

Kamehameha Highway. No modern structures are located within the project area. Limited ranch-
related infrastructure exists within the project area, consisting of barbed-wire fencing and a corral 
constructed of scrap aluminum guard rails. The surrounding area primarily consists of resort, 
military, and rural agricultural lands with limited agricultural and residential infrastructure 
including unpaved roads, single-family houses, and sheds. 

Makai Ranch is located north of the project area. To the northwest, immediately adjacent of the 
project area is a portion of the Turtle Bay Hilton Resort, specifically the Links at Kuilima golf 
course. The U.S. Military maintains a gate at Charlie Road to the southeast of the project area.  
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Figure 5. Overlay of the Soil Survey of the State of Hawaii (Foote et al. 1972) indicating sediment types within the project area
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Section 2    Methods 

 Field Methods 
CSH completed the fieldwork component of this AIS under archaeological permit number 15-

03, issued by the SHPD pursuant to HAR §13-13-282. The fieldwork component of this AIS 
consisted of a 100% pedestrian survey and subsurface testing. Fieldwork was conducted on 1 
September 2015 by CSH archaeologists Scott A. Belluomini, B.A., Nathaniel Garcia, B.A., Mary 
Tardona, B.A., Josephine Yucha, M.S., under the general supervision of principal investigator 
Hallett H. Hammatt, Ph.D. This work required approximately 4 person-days to complete. 

In general, fieldwork included 100% pedestrian inspection of the project area, GPS data 
collection and subsurface testing.  

2.1.1 Pedestrian Survey 
A 100%-coverage pedestrian inspection of the project area was undertaken for the purpose of 

cultural resource identification and documentation. The pedestrian survey was accomplished 
through systematic sweeps spaced 5 m apart. 

2.1.2 GPS Data Collection 
Cultural resources were located using a Trimble Pro XH mapping grade GPS unit with a real-

time differential correction. This unit provided sub-meter horizontal accuracy in the field. GPS field 
data was post-processed, yielding horizontal accuracy between 0.5 and 0.3 m. GPS location 
information was converted into GIS shape files using Trimble’s Pathfinder Office software, version 
2.80, and graphically displayed using ESRI’s ArcGIS 9.1. 

2.1.3 Subsurface Testing 
The subsurface testing program was backhoe assisted and involved two test excavations. In 

general, linear trenches measuring approximately 6.0 m (19.6 ft) long and 0.8 m (2.6 ft) wide were 
excavated within the project area. The test excavations were distributed on the east and west side 
of the bridge along the shoulder of the highway. The sampling strategy was detailed in map and 
text to the SHPD in advance of the fieldwork (Yucha to Lebo email of 17 June 2015). 

A stratigraphic profile of each test excavation was drawn and photographed. The observed 
sediments were described using standard USDA soil description observations/terminology. 
Sediment descriptions included Munsell color; texture; consistence; structure; plasticity; 
cementation; origin of sediments; descriptions of any inclusions such as cultural material and/or 
roots; lower boundary distinctiveness and topography; and other general observations. Where 
stratigraphic anomalies or potential cultural deposits were exposed, these were carefully 
represented on test excavation profile maps.  

 Laboratory Methods 
Materials collected during AIS fieldwork were identified and catalogued at CSH’s laboratory 

facilities on O‘ahu. Analysis of collected materials was undertaken using standard archaeological 
laboratory techniques. Materials were washed, sorted, measured, weighed, described, and/or 
photographed. 
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2.2.1 Artifact Analysis 
In general, artifact analysis focused on establishing, to the greatest extent possible, material 

type, function, cultural affiliation, and age of manufacture. As applicable, artifacts were washed, 
sorted, measured, weighed, described, photographed, and catalogued. Diagnostic (dateable or 
identifiable) attributes of artifacts were researched. 

Historic artifacts were identified using standard reference materials (e.g., Elliott and Gould 
1988; Fike 1987; Godden 1964; Kovel and Kovel 1986; Lehner 1988; Lindsey 2014; Millar 1988; 
Munsey 1970; Toulouse 1971; Whitten 2009; and Zumwalt 1980) as well as resources available 
on the internet. Analyzed materials were tabulated and are presented in Section 5: Results of 
Laboratory Analysis. 

2.2.2 Disposition of Materials 
Materials collected during the current AIS (excluding human remains and grave goods) will 

remain temporarily curated at the CSH office in Waimānalo, O‘ahu. CSH will make arrangements 
with the landowner regarding the disposition of this material. Should the landowner request 
different archiving of material, an archive location will be determined in consultation with the 
SHPD. All data generated during the course of the AIS are stored at the CSH offices. 

 Research Methods 
Background research included a review of previous archaeological studies on file at the SHPD; 

review of documents at Hamilton Library of the University of Hawai‘i, the Hawai‘i State Archives, 
the Mission Houses Museum Library, the Hawai‘i Public Library, and the Bishop Museum 
Archives; study of historic photographs at the Hawai‘i State Archives and the Bishop Museum 
Archives; and study of historic maps at the Survey Office of the Department of Land and Natural 
Resources. Historic maps and photographs from the CSH library were also consulted. In addition, 
Māhele records were examined from the Waihona ‘Aina database (Waihona ‘Aina 2000). 

This research provided the environmental, cultural, historic, and archaeological background for 
the project area. The sources studied were used to formulate a predictive model regarding the 
expected types and locations of cultural resources in the project area. 

 Consultation Methods 
The Ho‘olapa Stream-Nanahu Bridge Replacement project is a HDOT and FHWA/CFLHD 

partnership project, which includes numerous proposed bridge improvement  and replacement 
projects in the State of Hawai‘i. Presently, National Historic Preservation Act Section 106 
consultation with community, agency, and Native Hawaiian Organizations has been initiated and 
is on-going. Cultural consultation is also being conducted by CSH for a cultural impact assessment 
(CIA) for Ho‘olapa Stream-Nanahu Bridge (Ishihara, Liborio and Hammatt 2015). No cultural 
resources have been assessed as having traditional cultural significance to an ethnic group 
(Criterion “e”) within the project area. 
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Section 3    Background Research 

 Traditional and Historical Background 
3.1.1 Mythological and Traditional Accounts 
3.1.1.1 The Floating Land of Kahuku 

The project area is located in the ahupua‘a (traditional land unit) of Kahuku. According to 
Hawaiian legend, the land of Kahuku, from the shore to the middle of Waiale‘e, was once a floating 
island blown around by the trade winds. The floating island would bang against O‘ahu creating a 
great disturbance, so the people living in the Ko‘olauloa District secured the floating island to 
O‘ahu with fishhooks. One end of the floating island was fastened to Kūki‘o Pond, inland from 
Kahuku Point, and the other side fastened to a pool on the seaward side of the Kahuku sugar mill 
(Condé and Best 1973).  

A story is told that Kahuku was once a land afloat, wafted about by the winds, 
drifting over the ocean. Just how it came to Oahu is not told, but old Hawaiians 
point out Polou, the place where Kahuku is fastened to Oahu. Formerly it was 
possible to dive into the pool and when a depth of 40 fathoms was reached, a shelf 
of rock was found upon which to rest. Forty fathoms deeper Punakea (white line 
from coral) was reached and on looking toward Malaekahana, the hook by which 
Kahuku was made fast could be seen. This hook was intricately fashioned of Kawila 
(Alphitonia excelsior). Seaward of the Waialee Industrial School, in another pool 
of water, known as Kalou, is the spot where Kahuku is attached to Waialee . . . 
[McAllister 1933:155] 

According to Geologic Map and Guide of the Island of Oahu, Hawaii (Stearns 1939), various 
stands of the sea, one given the named Kahuku and the other Kahipa, are visible in the District of 
Ko‘olauloa. In the Kahuku area there exists 

beach limestone of the 55-foot stand of the sea which is overlain unconformably by 
stream-laid conglomerate which in turn is overlain by reef of the 95-foot stand of 
the sea and lithified dunes formed during the minus 60-foot stand of the sea. 
[Stearns 1939:32] 

It is possible to make a correlation between the Hawaiian legend of the floating island and the two 
depths found in the pool with the two stands of the sea, making the legend a descriptive explanation 
for the geology of the lands of Kahuku. 

In the legend of Hi‘iaka, beloved sister of the volcano goddess Pele, the floating shore of 
Kahuku is also referenced. As Hi‘iaka toured the island of O‘ahu with her companions, they left 
the coast at Mālaekahana and traveled inland through Keana, on a trail later covered by the 
government road (now Kamehameha Highway) that led to Kahuku.  

Hō‘ea lākou nei i nā wahi e kapa ‘ia nei ‘o Lā‘iemalo‘o a me Lā‘iewai. Hala ia 
mau kaola ‘āina iā lākou nei, hele akula lākou nei ma ia wahi aku, ‘o ia ho‘i kahi 
e kapa ‘ia nei ‘o Mālaekahana, a hō‘ea i Kahuku. I ia wā ho‘i, ua hele ia ‘āina 
lewa i ke kai a pa‘a pono i ka hala. [Ho‘oulmāhiehie 2000a:166] 
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They arrived at the places called Lā‘iemalo‘o and Lā‘iewai. When they had passed 
the ridged boundaries of those lands, they went on through the next district, 
Malaekahana, and on to Kahuku. At that time, that land known to hover over the 
sea was held fast and secured in place by the hala [pandanus] trees. 
[Ho‘oulmāhiehie 2006b:155] 

On the road, they met a kupua (supernatural creature that can change forms) named Lewa, an 
ancestress of Hi‘iaka, who at first did not recognize her relative. 

I ka ‘ike ‘ana mai ho‘i o nei wahine iā lākou nei e hele aku ana, ‘o ke kahu a‘ela 
nō ia o ka ‘ena o kona mau maka, pi‘i ka inaina a ho‘āla ho‘i ka huhū, ‘a‘ole o 
kana mai. ‘Ike akula lākou nei i ka wili mai o ka makani i ka lau o ka hala, lele 
pūkākā i ‘ō a i ‘ane‘i, a ke ne‘e maila ho‘i ka ua i ka moana, i ia wā, . . . 
[Ho‘oulmāhiehie 2006a:167] 

When this woman saw them passing, it kindled a burning rage in her eyes, inspired 
her wrath, and awakened her boundless anger. They noticed the wind twirling the 
leaves of the hala trees, making them scatter everywhere as the rain moved in off 
the sea . . . [Ho‘oulmāhiehie 2006b:157] 

Hi‘iaka chanted to Lewa, informing her of her association with the goddess Pele. Lewa heard 
and recognized Hi‘iaka, but was at first too ashamed to answer. Hi‘iaka chanted once more, asking 
for a reply, and Lewa finally responded, apologizing to Hi‘iaka and stopping the blustery winds 
and rain. They met Lewa where she was sitting at Kahipa Point. She welcomed her guests and 
invited them to eat; Hi‘iaka assented. Lewa sent her daughters, who could take the form of koloa 
ducks, to fetch food for her guests, including bundles of taro leaves for Hi‘iaka. After they had 
eaten, Hi‘iaka proclaimed to Lewa: 

‘‘O kou wahi nō kēia e noho ai a kaulana ‘oe i kēia wahi. ‘O nā ū auane‘i o kāua 
lā, e kaulana ana ia ma ka hea ‘ia ‘ana ‘o Nā Ū o Lewa, a kaulana pū ho‘i ka ‘āina 
‘o Kahuku nei, ka‘āina lewa i ke kai.’ . . . 
He mea ‘oia‘i‘o, ua kaulana maoli Nā Ū o Lewa me kēlā kīpāpali e kū lā ma lalo 
aku o ka hale wili o Kahuku, a ua kaulana nō ho‘i ‘o Kahuku he ‘āina lewa i ke kai. 
Ua kō maoli kēia mau ‘ōlelo a Hi‘iaka i hō‘ike aku ai iā Lewa. [Ho‘oulmāhiehie 
2006a:168] 
‘This is where you will stay, and become well-known here. Those breast-shaped 
hills of ours will be commemorated in the epithet “The Breasts of Lewa,” and the 
land of Kahuku will also be remembered as “the land that floats on the sea.”’ . . .  

The Breasts of Lewa, near the small cliffs below the Kahuku mill, are actually quite 
well-known, and Kahuku itself is famed as a ‘land that floats on the sea.’ 
[Ho‘oulmāhiehie 2006b:158] 

In this mo‘olelo (story), there seems to be some play on words, as “lewa” can mean “hovering” 
as in the floating land of Kahuku, and can also mean “pendulous,” as in a woman’s breasts, as 
shown in this mele (chant) recorded by Emerson (1998:205): 

Ka-hipa, na waiu olewa, ‘Tis Kahipa, with pendulous breasts; 
Lele ana, ku ka mahiki akea; How they swing to and fro, see-saw! 
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This interpretation is reinforced by the Hawaiian poetical saying “Kahuku ‘āina lewa,” meaning 
“Kahuku, the unstable land” (Pukui 1983:144:#1319). 

3.1.1.2 Kahuku Place Names 
Punaho‘olapa is the name of a large marsh southeast of Kahuku Point. The Hawaiians believed 

the marsh was connected to an underground stream that led to the other side of the island of O‘ahu, 
as recorded in this Hawaiian proverb: 

Pukana wai o Kahuku. The water outlet of Kahuku. 

Refers to the outlet of an underground stream that once flowed from Kahuku to 
Waipahu, O‘ahu. [Pukui 1983:299] 

This stream is a focal point concerning two Hawaiian women and a tapa log or anvil (in some 
versions a tapa beater). 

A kapa-beating log of peculiar sound, unlike any other known on the island, which 
was placed in its waters at the close of a kapa-making season to keep it smooth and 
free from cracks that would impart an impression to the cloth in its manufacture, 
was missed, and believing it to have been stolen, search was made all through the 
Koolau, Waialua and other districts till at last it was found in use at Waipahu. 
Recognizing it by its resonant tone, it was claimed by the searching owner, and 
right thereto by those in possession and vigorously maintained. To test the truth of 
ownership as claimed, the Ewa People accompanied the claimant back to Kahuku 
to visit the scene and witness a test of the underground stream theory. A bundle of 
ti leaves were gathered, which was wrapped together and consigned to the water of 
Punaho‘olapa. In the course of a few days they were lost to sight, whereupon the 
party set out for Ewa, and after careful watching, as predicted, the bundle of ti 
leaves came forth on the bosom of the water of the Waipahu stream. The kapa log 
was thereupon recognized as the rightful property of the Kahuku claimant. [Thrum 
1910:130-131] 

Hi‘iaka, the sister of the Hawaiian volcano goddess, Pele, passed along the Kahuku coast on 
her journey around O‘ahu, meeting with mo‘o (lizard spirits) and other mythical creatures. On the 
north coast of O‘ahu, she saw two of these creatures, “the crouching figures of Punahe‘e-lapa and 
Pahi-pahi‘alua, who stole away into the shelter of the pandanus groves without deigning to give 
them any salutation” (Emerson 1978:97). Fornander (1919:4(2):344) identified the places where 
Hi‘iaka makes this observation as Punaho‘olapa (marsh) and Pahipahi‘ālua in Kahuku. 
Punaho‘olapa is also mentioned in a story of a man-eating shark: “Hoʻolapa Stream-Nanahu-ka-
mano was a pool in which a shark lived and Puna-hoolapa was the pit where he watched for men 
to eat to fill his stomach” (J.A. Kahiona, Ku‘oko‘a, 28 November 1919, translated in Sterling and 
Summers 1978:153). 

Another story of a man-eating shark is set at Punamanō Spring (Site 261) (Kuapuu 1861 in 
Sterling and Summers 1978:151). The story begins with a couple fishing along the Kahuku 
shoreline. Mistakenly catching a shark, and wishing to save the shark, the couple let it go in the 
spring. Later, the couple noticed breadfruit missing from a tree they planted next to the spring and 
suspected they had been stolen:
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One day they wanted to go to the upland to farm but were a little worried about the 
breadfruit lest all be stolen by the thief. Therefore they spoke certain words in 
command to the shark, ‘We are going to the upland, so watch our breadfruit tree.’ 
. . . The own brother of the woman who owned the shark was the one who went 
after the breadfruit as soon as they were gone and so he was killed . . . The sister 
returned with her husband from their farming and while on the plain love for her 
brother welled up in her, and it seemed as though he were dead. When they reached 
the brother’s house, the imu and taro were seen there but he was not to be seen. 
Instead a new spring had appeared near by, about ten fathoms from the shark’s 
spring. There they saw the water reddened with blood and the man’s cluster of love 
(scrotum) was also found there. It seemed as though there was a passage beneath 
from one spring to the other. The shark was never seen after that. [Kuapuu 1861 in 
Sterling and Summers 1978:151]  

There was once a heiau inland of Kahuku Point, called Pu‘uala (Site 260), which was “said to 
have been located on the ridge overlooking Kahuku ranch” (McAllister 1933:152). According to 
the “Legend of Kamaakamahi‘ai,” the grounds around the heiau were also used for sports. 

When Keaua‘ula reached Pu‘u-‘ala in Kahuku, he met some people who were 
indulging in sports there.  

They were spear throwing and moa sliding and they urged him to stop and play. 
[J.W.K. Kauaililinoi, Ku‘oko‘a, 5 November 1870, translation in Sterling and 
Summers 1978:149] 

3.1.2 Early Historic Period 
The first historical reference to the Kahuku area was recorded in 1779 when the HMS 

Resolution passed along the north side of O‘ahu. Lieutenant James King wrote, “It [O‘ahu] is by 
far the finest island of the whole group. Nothing can exceed the verdure of the hills, the variety of 
wood and lawn, and the rich cultivated valleys, which the whole face of the country displayed” 
(McAllister 1933:153). 

On 28 February 1779, in the journal of the Resolution, now captained by Charles Clerk due to 
the death of Captain James Cook at Kealakekua Bay on 14 February, the following entry was 
written: 

Run round the Noern [Northern] Extreme of the Isle [O‘ahu] which terminates in a 
low point rather projecting [Kahuku Point]; off it lay a ledge of rocks extending a 
full Mile into the Sea, many of them above the surface of the Water: the Country in 
this neighborhood is exceedingly fine and fertile: here is a large Village, in the 
midst of it is run up a high pyramid doubtlessly part of a Morai. [Beaglehole 
1967:572] 

In 1794, British Captain George Vancouver noted the following: 

In every other respect our examination confirmed the remarks of Captain King: 
excepting, that in point of cultivation or fertility, the country did not appear in so 
flourishing a state, nor to be so numerously inhabited, as he represented it to have 
been at that time, occasioned most probably by the constant hostilities that had 
existed since that period. [Vancouver 1798:3:71]



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Background Research 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
23 

 

It is likely, based on these early descriptions, that in the 13 years separating Captain King’s 
voyage from Captain Vancouver’s, the environment of northern O‘ahu had undergone significant 
changes. The probable cause for the decrease in cultivation was the decline in population due not 
only to “the constant hostilities” of the inhabitants, but also to the spread of venereal and other 
diseases introduced by Cook’s expedition in 1778/1779, as well as other visiting ships in the years 
that followed.  

During a circuit (counter-clockwise) of the island of O‘ahu to view new schools in 1828, the 
missionary Levi Chamberlain stopped at a village in Kahuku: 

Tuesday Feb. 5th. After breakfast I examined two schools, belonging to Laie & 
Malaekahana, and was pleased with the appearance of the scholars. At a quarter 
before 11.A.M., we set out for Kahuku, and after traveling about two hours over a 
level sandy country, arrived at the school house, where we found 83 scholars 
assembled, waiting to be examined. . . .  

The natives tell a marvelous story respecting the origin of this destrict [sic], which 
they say floated in from the sea, and attached itself to the ancient shore of the island 
[Chamberlain 1828] 

The next day, Chamberlain resumed his tour to the west, stopping next in the ahupua‘a of 
Waiale‘e, where he found a small school. In 1833, E.O. Hall wrote of the Ko‘olauloa District, 
“Much taro land lies waste, because the diminished population of the district does not require its 
cultivation” (McAllister 1933:153). 

3.1.3 Land Commission Award Documentation 
In 1845, the Board of Commissioners to Quiet Land Titles, also called the Land Commission, 

was established “for the investigation and final ascertainment or rejection of all claims of private 
individuals, whether natives or foreigners, to any landed property” (Chinen 1958:8). This led to 
the Māhele, the division of lands among the king of Hawai‘i, the ali‘i (chiefs), and the common 
people, which introduced the concept of private property into Hawaiian society. In 1848, 
Kamehameha III divided the land into four categories: certain lands to be reserved for himself and 
the royal house were known as Crown Lands; lands set aside to generate revenue for the 
government were known as Government Lands; lands claimed by ali‘i and their konohiki 
(supervisors) were called Konohiki Lands; and habitation and agricultural plots claimed by the 
common people were called kuleana (Chinen 1958:8-15). Ralph Kuykendall notes the concept of 
private land ownership was a radical departure from the local traditional land tenure system: “The 
old feudal arrangement of joint and undivided ownership had given place to the system of 
individual allodial tenures, and aliens had been admitted to the enjoyment of the same rights as 
Hawaiian subjects in the ownership and use of land” (Kuykendall 1967:298).  

Through the Māhele, 85 kuleana land claims were awarded in Kahuku. The remaining lands in 
the ahupua‘a were retained as part of the Crown Lands of King Kamehameha III (Bailey 1929:27). 
The abundance and wide distribution of LCAs in the Kahuku Point area supports historical 
references to the area as being in a high state of cultivation and having a sizable native population 
in the early post-Contact period. The locations of Land Commission Award (LCA) parcels within 
a 0.8 km (0.5 mile) radius of the project area, as identified on historic maps and modern tax maps, 
are indicated on Figure 6.  



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Background Research 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
24 

 

 
Figure 6. Aerial photograph showing the project area and locations of Land Commission Awards 

(LCAs) within a 0.8 km (0.5 mile) radius of the project area (Google Earth 2013)
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While no land commission awards were located within the current project area, numerous 
awards are present within a 0.8 km (0.5 mile) radius of the project area. Recorded testimony 
associated with the LCAs in the general area describes a kula (dryland) environment, with an area 
of intensive wetland cultivation in the vicinity of Punamanō Spring and Punaho‘olapa Marsh.  
LCA documentation indicates many of the claimants of lo‘i (terraced fields) in the Punamanō 
Spring area also claimed house lots in the coastal area makai of Punamanō and Punaho‘olapa 
marshes. Lo‘i, as well as house lots, were also claimed in the Punaho‘olapa Marsh area. The LCA 
documentation reflects the traditional Hawaiian use pattern within the area, though likely on a 
much reduced scale following the population decline associated with foreign contact. 

3.1.4 Ranching in Kahuku: 1850-1880  
From 1850 to 1851, Charles Gordon Hopkins purchased from Kamehameha III the ahupua‘a 

of Kahuku, and several other ahupua‘a on the north shore of O‘ahu. Hopkins then established an 
8,000-acre cattle and sheep ranch known as the Kahuku Ranch (Korn 1958:211-212) (Figure 7). 
It also in 1851 Hopkins became the agent for the rental and sale of the Crown Lands of 
Kamehameha III. 

As Hopkins’ lands lacked walls and fences to contain the vast herds of cattle and flocks of 
sheep, the animals trampled the small scattered homesteads and stripped the land of native 
vegetation. Hawaiians asked in vain for protection of their trees and vegetable patches. They wrote 
to the missionary, Emerson, who urged them to build fences and appealed to authorities on their 
behalf asking that government pounds be set up to enforce newly established trespass laws. As the 
hala forests began to disappear, the Native Hawaiian population also began to disappear. 
Government censuses of the second half of the nineteenth century recorded the declining Hawaiian 
population in the Ko‘olauloa District. A total population of 1,345 was recorded in the district in 
1853. By 1860, the total had dropped to 1,187 and reached a low of 1,082 in 1878 (Schmitt 
1977:12). Once well-populated, Kahuku became a lonely sheep and cattle ranch, famous for its 
prized English breeds and imported water fowl (Wilcox 1996:16). 

According to Mrs. John Kaleo, an informant of J.G. McAllister in the 1930s, “She [Mrs. John 
Kaleo] remembers the time when trees, now found only on the mountains, covered the Kahuku 
plain, now a rather desolate, windswept area” (McAllister 1933:153). One can surmise that Mrs. 
John Kaleo could remember the Kahuku plain before and during the depletion of its vegetation 
due to the over-grazing of sheep and cattle of Kahuku Ranch. The relationship between cattle and 
the natural environment of Hawai‘i has been described by William A. Bryan: 

Since the coming of the whites there have been many causes . . . that have been at 
work bringing about a change in the natural conditions. Chief among the disturbing 
elements, however, have been the cattle. As early as 1815 they were recognized as 
a serious menace to the native forests. Roaming at will through the forests they and 
other animals, as goats and pigs, have done untold damage, and brought about 
conditions that have been most serious in many places . . . [Bryan 1915:226-227] 
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Figure 7. Portion of the 1919 Kahuku U.S. Army War Department Fire Control map showing 

location of the project area 
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During the mid-nineteenth century, road construction connected Kahuku with the city of 
Honolulu. 

On Oahu, what came to be called the ‘round-the-island road’—ancestor of 
Kamehameha Highway—extended from Honolulu to Ewa, thence across the 
central plateau to Waialua: from that place it ran along the coast past Kahuku and 
Kualoa to Kaneohe, where it joined the road which came over the Nuuanu pali from 
Honolulu. In 1856, for the first time, a four-wheeled carriage drawn by a pair of 
horses was driven over the portion of this road between Honolulu and Kahuku. 
Three years later a Captain Coffin is reported to have driven with a carriage and 
span of horses from Honolulu to Kahuku one day in ten hours and to have returned 
the following day in eight hours. [Kuykendall 1953:25] 

In 1866, the Kahuku Ranch was purchased from Hopkins by Robert Moffitt. By 1873, Judge 
H.A. Widemann had gained control and ownership of the entire Kahuku Ranch, which by then 
included the ahupua‘a of Kaunala, Pahipahi‘ālua, ‘Ōpana 1 and 2, Kawela, Hanakaoe, ‘Ō‘io 1 and 
2, Ulupehupehu, Punalau, Kahuku, Mālaekahana, Keana, and a part of Lā‘ie (Kuykendall 
1967:138). On 19 January 1874, Widemann sold Kahuku Ranch to Julius L. Richardson who in 
turn sold the entire ranch to James Campbell in 1876. 

In 1889, George Bowser described Kahuku Ranch: 

Kahuku Ranch. Main Road, Kahuku: Proprietor, James Campbell, Esq., of 
Honouliuli: Manager, W.R. Buchanan: post office address, Kahuku, 38 miles from 
Honolulu, at the northern point of Oahu: 23,608 acres occupied as a cattle ranch: 
extends 14 miles along the coast, in close proximity to the sea. A valuable fishery 
is attached to this property. [Bowser 1880:409] 

Although sugar cultivation subsequently became the major industry at Kahuku, the Kahuku 
Ranch continued operations until the mid-twentieth century. 

3.1.5 Sugar and the Railroad at Kahuku: 1890-1971 
In 1889, James Campbell leased much of his Kahuku and Honouliuli lands to Benjamin 

Franklin Dillingham (Kuykendall 1967:69). This lease of 50 years was a part of Dillingham’s 
development plan involving the sugar industry and a railroad on O‘ahu (Kuykendall 1967:68). 

Dillingham proposed a plan to develop a sugar cane plantation at Kahuku irrigated by artesian 
well water (Dillingham 1886:73-80) (Figure 8). It is important to note here that several legends 
deal with the tapping of water from the ground of the Ko‘olauloa District. According to McAllister: 

Site 258 - Small fresh-water fishpond known as Kapi or Punaulua, Waimea side of 
Kawela Bay. Not more than 100 feet wide. The legend concerning it, according to 
Luika Kaio and Kahiona Apuakehau who drove with me to the site, and Plunket, 
the Hawaiian forest ranger who acted as interpreter, is as follows: 

There were once gathered on the beach near this site a great many people. This was 
long before Europeans had come and when there were not many Hawaiians, so that 
a gathering of this size was enough to occasion the comments of a stranger who 
approached. This was Kane, but the people did not recognize him. ‘Why are so  
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Figure 8. 1890 Loebenstein map of the Kahuku Plantation showing location of the project area
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many of you gathered here?’ he inquired. ‘To catch the oio. A large school swims 
near in the water,’ they replied. ‘Those are not oio,’ said Kane, ‘they are eel.’ But 
the people only laughed. Certainly they knew oio when they saw them. Who was 
this stranger to dispute the words of Kamaainas? So Kane wagered that they were 
eel, and the people wagered against him. The canoes with the long, large nets were 
launched and the school surrounded. Great was their surprise when they found the 
fish to be eel. Who could this strange man be? That evening Kane accompanied 
them up to the mountains. It was a long trip up the valley to reach the springs of 
fresh water, and the people were tired. They stopped at the entrance of the valley 
for rest, and here in the presence of all the people, Kane struck the stone known as 
Waikane, from which the water immediately poured forth and has been flowing 
almost to this day. [McAllister 1933:152] 

Site 259 - Large stone, known as Waikane, beside the stream bed on the mountain 
side of Kawela Bay and at the foot of the palis in the land Hanakaoe. 

Long ago the Hawaiians had to go far up the valley in order to get fresh water, but 
when Kane struck the stone, water flowed from it and continued to flow up to the 
time the plantation built a pump just below the rock. [McAllister 1933:152] 

A study of the Kahuku watershed by J.D. Schuyler and G.F. Allardt noted the following: 

The Kahuku Rancho. This well-known rancho occupies the extreme northerly point 
of the island, extending from the crest of the mountains to the sea, and from Waimea 
river on the west to Laie on the east. It is thirty-eight miles distant from Honolulu, 
either by the Waialua or the Pali road. Its position on the windward side, with high 
mountains rearing up rapidly from the level of the belt of valley land along the 
coast, gives it abundant moisture and clothes it in perpetual verdure. Cattle roaming 
over its hills and valleys are all fat and sleek, and water is bursting out in places all 
along the coast, generally near the foot of the hills, or about midway between the 
foot-hills and the ocean . . . The general level of the land is about twenty feet above 
tide. [Schuyler and Allardt 1889:3] 

On 10 December 1889, Dillingham subleased a large portion of the Kahuku tract to James B. 
Castle who promoted the Kahuku Plantation Company, and won a Hawaiian government charter 
on 30 January 1890 to cultivate sugar cane (Kuykendall 1967:69). Kahuku Plantation planted 
2,800 acres in sugar cane and harvested its first crop in 1892. James Campbell, Benjamin F. 
Dillingham, and James B. Castle, together with Lorrin A. Thurston as a principal, and the M.S. 
Grinbaum & Company as plantation agents, were the key players in the development of the 
Kahuku Plantation. Dillingham’s interest was prompted by his desire to promote and enhance his 
Oahu Railway and Land Company (OR&L). The Kahuku Plantation first relied on pumped spring 
water, stream water, and rain to irrigate the sugar cane, but later resorted to artesian wells as its 
main source of water supply. Figure 9 is a 1910 Map of Kahuku Plantation (Condé and Best 
1973:301). 

In 1902, Alexander and Baldwin became the agent for Kahuku Plantation. Kahuku Plantation 
had remained relatively small, with less than 4,000 acres under cultivation until the early 1900s, 
when it expanded to the southeast as far as Hau‘ula. Lands makai of the OR&L railway remained
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Figure 9. Map of Kahuku Plantation ca. 1910, showing the locations of plantation fields in relation to the project area 
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pasture lands of Kahuku Ranch. By 1935, Kahuku Plantation had 4,490 acres under cultivation 
with 1,137 workers. The plantation finally ended all operations in 1971. 

3.1.6 The Marconi Wireless Radio Station and Military Development at Kahuku 
Construction of the Marconi Wireless Station at Kahuku Point was completed in 1914. Along 

with an associated station at Koko Head in southeastern O‘ahu, the Kahuku Marconi Wireless 
Station represented a vital link in wireless communication between the United States and Japan. 
The emerging long-distance wireless network was conceived by Guglielmo Marconi, developer of 
the commercial wireless telegraph technology and founder of the Marconi Company. When 
construction was completed, the Kahuku Station was the largest Marconi Wireless Station in the 
world (New York Times 1916). The large size was necessary to power wireless communications 
2,087 miles to San Francisco and 4,140 miles to Tokyo. Similar to other Marconi Wireless 
Stations, the Kahuku Station complex included an administration building, engineer’s residence, 
hotel for company employees, a power house, and the antennae array (Bucher 1917).  

A 1919 U.S. Army War Department map (see Figure 7) shows the complex of buildings 
associated with the Marconi Wireless Station within a fenced, pentagonal-shaped enclosure. Also 
indicated on the map are the OR&L railway with a spur line to the wireless station; Kamehameha 
Highway, with Marconi Road leading to the wireless station; the Kahuku Plantation railway 
paralleling the mauka edge of Kamehameha Highway; and a road (i.e., Charlie Road) leading from 
Kamehameha Highway to the mauka plantation and ranch lands. A 1935 U.S. Army War 
Department map (Figure 10) continues to show the Kahuku Marconi Wireless Station and the 
features depicted on the 1919 map. A network of unpaved roads and fence lines is also indicated 
throughout the Kahuku Point area makai of the OR&L railway, likely indicating the continued use 
of the area by Kahuku Ranch. 

Major land use changes in the Kahuku area occurred with the entrance of the United States into 
World War II. When Pearl Harbor was bombed on 7 December 1941, the Kahuku Radio Station 
broadcast the message to the mainland United States (Freeman 2006). The Kahuku Army Airfield 
was constructed ca. 1942 with two runways at Kahuku Point. In addition to the airfield runways, 
ancillary bunkers and artillery emplacements were constructed, with ground troops stationed at the 
Kahuku Airfield to defend the airstrip and shoreline (Trojan 2006). During World War II, 
squadrons of U.S. Army B-24 and B-17 bombers were based at the Kahuku Airfield. Associated 
with the airfield were bunkers in the Kahuku foothills for supplying the bombers with ammunition 
(Falconer n.d. in Freeman 2006). The Kahuku Airfield was also used for training pilots of army 
aircraft based at Wheeler Army Air Field, including fighter planes from the Eighteenth Pursuit 
Group, Forty-seventh Pursuit Squadron (McKillop 2005 in Trojan 2006). 

The extent of the Kahuku Airfield construction is shown on a 1943 U.S. War Department map 
(Figure 11). The map also indicates a number of structures along paved roads in the vicinity of the 
OR&L railway that are likely military-related structures (i.e., barracks, mess hall, administration 
buildings). No structures are indicated in the immediate vicinity of the current project area, 
suggesting the area remained largely under agricultural land uses. 

An interesting account was reported in the Honolulu Advertiser in 1952 (Taylor 1952 in Sterling 
and Summers 1978:152-153) regarding the Kahuku Airfield:  
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Figure 10. 1935 U.S. Army War Department Terrain Map, Laie Quadrangle, showing the 

location of the project area, as related to Kahuku Ranch and Marconi Wireless Station
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Figure 11. 1943 U.S. Army War Department Terrain Map, Kahuku Quadrangle, showing the 

location of the project area, as related to Kahuku Ranch, Marconi Wireless Station, 
and Kahuku Airfield
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The runways faced the sea and were in line with the main barracks, a building 
placed upon a knoll which looked right down onto the runway. In fact, the door of 
the barracks was on a line with the runway.  

Boys recruited and drafted in Hawaii were placed in the barracks along with 
Mainland soldiers. The Hawaii Nisei were soon dissatisfied and asked their captain 
to be moved out of the main barracks into smaller barracks off to one side. The 
captain asked why they were dissatisfied. The boys said they were being disturbed 
in their sleep. Some said they were choked in their sleep. Others said they had bad 
dreams. The captains dismissed their plea with a laugh. 

The Hawaii soldiers persuaded a group of haoles who lived in a smaller barracks to 
change places with them. The captain had no objection. Soon the haole boys were 
complaining to the captain of being choked in their sleep. The captain inquired 
about and tried to learn why there should be pilikia in that one barracks. 

An old Hawaiian who had lived all his life in the community gave him the answer. 

It seems that the airfield runways had been constructed right over the path Marchers 
in the Night took when going to the ruins of an old heiau in the mountains. These 
marchers were dead chiefs and their retinues who most often gathered on the nights 
of Ku, Akua, Lono and Kane for reunions in their old heiau. [Taylor 1952 in 
Sterling and Summers 1978:152-153] 

The exact location of the main barracks described in the account is unclear. However, the “old 
heiau in the mountains” may refer to Pu‘uala Heiau (Site 260) located atop a ridge approximately 
0.7 km (0.4 miles) southwest of the current project area. 

Additional World War II-related military development in the general vicinity of the current 
project area included Battery Ranch, located on Kalaeokahipa Ridge and including four Panama 
gun mounts, and Fire-Control Station “K,” located on Punamanō Heights, south of Kahuku Point 
(Payette 2003). The uplands of Kahuku were also used for military infantry training. Following 
the end of World War II, the Kahuku Airfield was closed in the late 1940s and the property was 
returned to the landowner.  

A 1954 USGS topographic map (Figure 12) indicates the abandoned Kahuku Airfield and also 
reveals that many of the associated military structures shown on the 1943 map had been removed. 
The 1954 map also shows the OR&L right-of-way as an unpaved road rather than a railroad line, 
indicating rail service in the Kahuku Point area had been discontinued. The plantation railway that 
paralleled the mauka edge of Kamehameha Highway is also no longer indicated on the map. Major 
land use in the vicinity of the project area reverted back to agricultural endeavors, including 
ranching and sugar cane cultivation. 

3.1.7 1970s to Present 
Major land use changes occurred in the Kahuku area in the early 1970s with the development 

of the Kuilima Resort, which included a luxury hotel, condominiums, and golf course. A 1977 
aerial photograph of the Kahuku Point area indicates agricultural land uses continued to dominate 
in the vicinity of the current project area (Figure 13). Despite the demise of the sugar industry and 
the end of the Kahuku Plantation in the early 1970s, diversified agricultural pursuits and ranching
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Figure 12. 1954 USGS topographic map, Kahuku Quadrangle, showing the location of the 

project area, as related to Kahuku Ranch and Marconi Wireless Station
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Figure 13. 1977 USGS orthophotoquad aerial photograph, showing project area and features 

discussed in text
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activities continued on lands formerly occupied by sugar cane fields. The Kahuku Training Area 
in the uplands of Kahuku continues to be used for military training exercises. Limited development 
in the training area includes communication towers located approximately 1 km (0.6 miles) west 
of the current project area. 

 Previous Archaeological Research 
Previous archaeological studies within a 0.8 km (0.5 mile) radius of the project area are shown 

in Figure 14 and summarized in Table 1. Previously identified historic properties within a 0.8 km 
(0.5 mile) radius of the project area are shown in Figure 15 and identified archaeological sites are 
outlined in Table 2.The following is a summary of archaeological studies that have been previously 
conducted within a 0.8 km (0.5 mile) radius of the project area: 

3.2.1 McAllister 1933 
The first systematic archaeological study of the Kahuku area was conducted by J. Gilbert 

McAllister of the Bernice Pauahi Bishop Museum (BPBM). McAllister (1933) consulted with 
knowledgeable informants about both physical and legendary sites of each district during his 
island-wide survey of O‘ahu in the 1930s. Several sites were recorded in the Kahuku area, 
including Sites 2, 3, 260, 261, and 267, in the general vicinity of the current project area. 

McAllister’s Site 2 refers to the waters of Punaho‘olapa marsh, the setting of the legend of the 
tapa log (see Section 3.1.1 Mythological and Traditional Accounts). In the legend, the waters of 
Punaho‘olapa Marsh are said to be connected to Waipahu Stream via an underground stream. This 
site was later tested (Bath et al. 1984:32) in an effort to mitigate “The proposed water hazard (that) 
would connect Punahoolapa Marsh with an existing drainage canal which bisects the present golf 
course. A total of 23 test units . . . were excavated within the survey area,” revealing no cultural 
material.  

Site 3 refers to the location of two fishing holes referred to in the legend of Kanē and Kanaloa. 
The legend states that Kanē and Kanaloa lived in the vicinity of Kalaeokahipa Ridge, at a time 
when the Kahuku plain was under water (McAllister 1933 in Sterling and Summers 1978:151).   

Site 260, Pu‘u‘ala Heiau, was said to have been located “on the ridge overlooking Kahuku 
ranch” (McAllister 1933 in Sterling and Summers 1978:149). McAllister was unable to confirm 
the existence of the heiau. 

Site 261 refers to the Punamanō Spring. Punamanō Spring is the setting of the legend of a man-
eating shark (see Section 3.1.1 Mythological and Traditional Accounts). The legend tells of a shark 
that was raised by a couple living in the area of Punamanō Spring. The shark lived in the pool and 
guarded against thieves. The shark later ate the brother of the woman as he was attempting to steal 
breadfruit from the couple’s tree.  

Site 267 refers to Kalaeokahipa Ridge. McAllister indicated “the many caves in the porous 
formation were used as places of burial by the old Hawaiians.” Kalaeokahipa Ridge is also the 
setting of a portion of the Legend of Hi‘iaka (see Section 3.1.1 Mythological and Traditional 
Accounts):  

On the Waimea side is an overhanging ledge where formerly hung two stalactites 
from which water continually dripped. They very closely resembled the breasts of 
a woman, and this was said to be Nawaiuolewa, a goddess of the region. Some 
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Figure 14. Aerial photograph showing previous archaeological studies within a 0.8 km (0.5 mile) 

radius of the project area (Google Earth 2013)
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Table 1. Previous Archaeological Studies Conducted within a 0.8 km (0.5 mile) Radius of the 
Project area 

Reference Type of Study Project Location Results (SIHP # 50-80-02) 
McAllister 
1933 

Archaeology of O‘ahu Island-wide SIHP # -262 Kūki‘o Pond 

Dye 
1977 

Archaeological 
reconnaissance survey  

Prudential Insurance 
Company lands near 
Kuilima-Hyatt Resort, 
Kahuku 

Part of SIHP #s -6410 Kawela Bay 
Archaeological Area and–6411 
Kahuku Point Archaeological Area 

Riley and 
Malpass 
1979 

Archaeological 
monitoring 

Summit of headland that 
overlooking original 
Kahuku Ranch site, 
TMK: [1] 5-6-003 

No historic properties observed 

Barrera 
1981 

Archaeological 
reconnaissance and 
literature review 

General Kahuku area, 
3,000 acre survey 

Bottles, ceramics, and a mollusk 
shell; no historic properties  

Sinoto 
1981 

Archaeological 
reconnaissance survey 

Ki‘i and Punamo 
Wetland Refuge Units, 
Kahuku 

No new cultural features recorded, 
however, identified Site 50-oa-F4-
7  

Bath et al. 
1984 

Subsurface 
archaeological 
reconnaissance survey  

Kuilima Resort 
development area: lands 
of Opana, Kawela, 
Hanakaoe, Oio, 
Ulupehupehu, Punalau 
and Kahuku, TMKs: [1] 
5-6-003 por., 5-7-001, 
003 por., 006  

Two previously designated sites 
(50-0a-F4-l4 and -15) tested; 
identified seven additional sites (T-
l through T-7), of these, tested five 
(T-l, -2, -4, -6, -7), 
aged early prehistoric to modern; 
Sites 50-0a-F4-l4 and T-l possess 
high scientific research potential 

Barrera 
1985 

Archaeological 
reconnaissance survey 

One-quarter mile west 
of Kalaeokahipa Gulch, 
TMK: [1] 5-7 

No historic properties observed 

Davis et al. 
1986 

Archaeological 
inventory survey 

Kuilima Resort area and 
vicinity, TMK: [1] 5-7-
003:044 

Determination of marsh 
stratigraphy and documentation of 
glass bottles from the 1870s-1890s, 
SIHP # -2912 

Jensen 
1989 

Archaeological 
inventory survey  

Inland from coast and 
Kahuku Point, within 
Lands of Ulupehupehu, 
Punalau, Kahuku 

Identified 26 archaeological sites 
containing 45 component features  
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Reference Type of Study Project Location Results (SIHP # 50-80-02) 
Kennedy  
1990  

Archaeological 
pedestrian survey 

Punamano Golf Course, 
portion of Country 
Courses at Kahuku 

WWII gun emplacement, railroad 
bed, and various other 
archaeological sites 

Farrell and 
Cleghorn 
1995 

Archaeological 
reconnaissance survey 

Former U.S. Air Force 
Punamano 
Communication Station 
3 miles west of Kahuku 
Village, TMK: [1] 5-7 

Historic structures observed; no 
prehistoric artifacts, features, or 
signs of culture observed 

Hammatt 
et al. 1998 

Archaeological 
reconnaissance survey 

South of Kamehameha 
Hwy, at Ho’olapa 
Gulch, TMK: [1] 5-6-
005:001 

Historic irrigation system and 
remnants of military infrastructure 
observed  

Williams 
and Patolo 
1998 

Archaeological 
inventory survey 

KTA training area, 
TMKs: [1] 5-6, 7, 8, and 
9 

SIHP #s -4876 through -4883, and 
-4886 observed; all sites show post 
and pre-Contact use 

Corbin 
2003 

Archaeological 
mitigation including 
excavations, backhoe 
trenches, shovel tests 
and auger hole tests 

Between Kahuku Point 
and southern edge of 
Punaho‘olapa Marsh, 
TMKs: [1] 5-7-00l:025, 
Pod3, 5-6-003:por. 041, 
5-6-por. OJ, 003 

Shell/fcr midden, imu (earth oven) 
and other hearths, post molds, a 
human burial, hammer stones, 
fishing gear, ornaments, basalt and 
obsidian stone tools and debitage, 
and marine and terrestrial faunal 
remains; SIHP # -6410 

Tulchin et 
al 2008 

Archaeological 
literature review and 
pedestrian survey  

Intersection of Marconi 
Rd and Kamehameha 
Hwy, TMK: [1] 5-6-
005:013 

No historic properties observed 

Rechtman 
2012 

Pedestrian survey and 
archaeological 
inventory survey 

West of Kahuku, south 
of Kamehameha Hwy, 
TMK: [1] 5-6-005:013 

No historic properties observed 
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Figure 15. Aerial photograph showing previous archaeological sites within a 0.8 km (0.5 mile) 

radius of the project area (Google Earth 2013)
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Table 2. Previously Identified Archaeological Sites within a 0.8 km (0.5 mile) Radius of the 
Project area 

Reference SIHP # 50-80-02- Site Type 
McAllister 1933 0260 Puuala Heiau 

0261 Punamano Spring 
Jensen 1989 4068 Overhang shelters (three) 

4069 Wall 
4070 Overhang shelters (two), burial 
4071 Wall and overhang shelter 
4072 Overhang shelter 
4073 Overhang shelter 
4074 Overhang shelter 
4075 WWII gun emplacements 
4077 Terrace 
4082 Burial 
4083 Road 
4084 Mounds (two) 
4086 Wall 
4087 Overhang shelter 

Farrell 1995 4599 Punamano Communication Station 
Williams and Patolo 1998 4879 Overhang shelter 

4880 Linear mounds 
4930 Linear mound 
4882 WWII concrete bunker 

Davis and Haun 1986 6412 Punahoolapa Marsh 
Corbin 2003 6418 Subsurface marsh deposits 

6422 Subsurface cultural deposit 
6425 Subsurface cultural deposit 

Hammatt et al. 1998 N/A Clearing mounds 
N/A Military foxhole 
N/A Military bunker 
N/A Irrigation ditch 
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years ago a white man removed one of the stalactites, or breasts, according to the 
story, and the water immediately stopped dripping from the other. [McAllister 1933 
in Sterling and Summers 1978:151-152] 

3.2.2 Dye 1977 
In 1977, at the request of Belt, Collins & Associates, members of the Department of 

Anthropology, Bernice Pauahi Bishop Museum, conducted an archaeological reconnaissance 
survey in the area of Kuilima Hotel. Fieldwork was carried out 22 and 26 August. The survey 
covered approximately 263 hectares of Prudential Insurance Company oceanfront land that flanked 
the hotel (Dye 1977:3). The survey area was divided into two parcels. The smaller (about 
40 hectares) was located to the west of the resort along Kamehameha highway. The larger parcel 
(about 223 hectares) was located to the east. Two sites, 50-OA-F4-14 and 50-OA-F4-15, and a 
third possible site, 50-OA-F3-1, were observed during the survey (Dye 1977:5). Dye notes the 
third possible site, which consists of two gray sandy layers exposed in the makai face of a small 
sand dune, may have formed naturally, but may also reflect fire building.  

Site 50-OA-F4-14 is described as an extensive, thick, gray-to-grayish brown sandy deposit. 
This layer was exposed along the windblown face of a sand dune at Kahuku Point. A test pit dug 
into this deposit revealed two layers containing cultural material, including two features, four 
artifacts, and a midden deposit. 

Site 50-OA-F4-15 is described as a black layer, roughly 26cm thick, interpreted to represent 
the remains of prehistoric agriculture (Dye 1977:8). 

3.2.3 Riley and Malpass 1979 
In 1979, at the request of the Hawaiian Electric company, the Bernice Pauahi Bishop Museum 

Department of Anthropology conducted an archaeological reconnaissance and monitoring survey 
of grading operations at the site of a new wind turbine facility at Kahuku. The wind turbine facility 
construction area was located at the summit of a headland that overlooked what was once the 
original Kahuku Ranch site. The field research was conducted because, according to McAllister 
(1933:152), Puuala Heiau was thought to have been located on the headland. 

The ground disturbance through the course of the project was limited to surface grading and as 
such, no subsurface prehistoric or traditional archaeological remains were observed. No evidence 
of the Puuala Heiau was observed. 

3.2.4 Barrera 1981 
In 1981, an archaeological reconnaissance survey and literature review was conducted for four 

separate land parcels at Kahuku. These totaled a survey area of nearly 3,000 acres. The literature 
review demonstrated that the Kahuku area has been a locus of considerable prehistoric Hawaiian 
activity. The field survey, however, revealed that much of the physical evidence of this prehistoric 
activity has been lost due to agricultural disturbance in the area. Despite this, some archaeological 
evidence was found throughout the course of the survey, including bottles, ceramics, and a mollusk 
shell which the authors suggest signified a high potential for burials in the area (Barrera 1981:26).  



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Background Research 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
44 

 

3.2.5 Sinoto 1981 
In 1981, an archaeological reconnaissance survey was requested by the National Fish and 

Wildlife Service for two wetland refuge units, Ki’i Pond and Punamano Pond, located in the 
district of Ko‘olauloa, Kahuku Ahupua‘a. Two previously documented sites sit within the 
surveyed areas, 50-OA-F4-7 and 50-OA-F4-10/11. However, no subsurface excavations took 
place as part of this survey, and no new historic properties were observed. It was noted that the 
majority of the surface area of the surveyed units had been previously disturbed, leaving little 
potential for the discovery of culturally significant material.  

3.2.6 Bath et al. 1984 
In 1984, at the request of Group 70 and Kuilima Development Corporation, a subsurface 

archaeological reconnaissance survey was conducted in connection with the then proposed 
expansion of the Kuilima Resort. Thirteen areas were selected for subsurface testing, and a total 
of 135 test units, 124 auger tests, and 11 faced section tests were excavated (Bath et al. 1984:3). 
The survey produced artifacts that suggest both prehistoric and historic-period occupation. Most 
notable were Survey Areas 6 and 7, which comprise the locus of site 50-0A-F4-14, previously 
described in Dye (1977). Radiocarbon dates obtained during this survey place the site between 
165 BC and AD 210 (Bath et al. 1984:53).  

Survey Area 7 contained two burials associated with an upper gray stratum that closely 
resembles layers III and IV at Site 50-0A-F4-14. Bath et al. suggest Survey Areas 6 and 7 are both 
separate portions of Site 50-0A-F4-14, and the burials are associated with both survey areas. 

3.2.7 Barrera 1985 
In June 1985, archaeological reconnaissance surveys were performed at the locations of a series 

of existing and proposed Board of Water Supply well sites on the windward side of O‘ahu. One of 
these proposed well sites was located 1/4 mile west of Kalaeokahipa Gulch. Barrera et al. 
conducted a pedestrian survey in this area, and reported that no archaeological or historical remains 
were discovered (Barrera 1985:2). 

3.2.8 Davis et al. 1986 
In 1986, at the request of Kuilima Development Company and Group 70, Paul H. Rosendahl, 

Ph.D., Inc. conducted intensive survey and test excavations at Punahoolapa Marsh. This survey 
was conducted in conjunction with the then proposed expansion of the Kuilima Resort. Davis et 
al. surveyed and tested Site 50-0A-2912, the Punahoolapa Marsh. The intensive survey, which 
built off previous reconnaissance surveys conducted in the area, consisted of surface inspection as 
well as the excavation of coring samples and backhoe trenches. No prehistoric features or artifacts 
were discovered in the marsh as a result of this survey. However, a portion of the marsh appears 
to have been used as a historic trash dump, and yielded numerous twentieth and nineteenth century 
bottle fragments. The bottle types were typical of the 1870s through 1890s (Davis et al. 1986:10).  

3.2.9 Jensen 1989 
In 1989, at the request of Group 70, Paul H. Rosendahl, Ph.D., Inc. completed an archaeological 

inventory survey of the proposed Punamano and Malaekahana Golf Courses project area. This 
parcel is comprised of nearly 866 acres within the Ko‘olauloa District on O‘ahu. During the survey, 
32 backhoe trenches were excavated and a total of 26 archaeological sites containing 45 component 
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features were identified. Feature types included caves, overhangs, walls, terraces, platforms, 
enclosures, midden deposits, and historic components including World War II emplacements, 
historic dumps, roads, and agricultural ditches (Jensen 1989:2).  

3.2.10 Kennedy 1990 
In 1989, at the request of a Mr. Wanket, Arcaheological Consultants of Hawaii, Inc. conducted 

an archaeological reconnaissance survey of 200 acres at the then proposed site of the Malaekahana 
Golf Course. The area was investigated by six archaeologists who surveyed the ground on foot 
using compass transects, contour, and aerial maps. Sites were identified within the survey area, 
however, none were excavated. Site types included terraces, walls, a ramp with stacked coral rock 
faces, coral mounds, shelf overhangs, concrete gun emplacements, and a portion of the Koolau 
Railroad. 

3.2.11 Farrell and Cleghorn 1995 
In 1992, Cultural Resource Management Services was contracted by BioSystems Analysis, Inc. 

to conduct an archaeological reconnaissance of U.S. Air Force Punamano Communication Station 
at Kahuku. The reconnaissance coincided with archival research that was done in order to assess 
the potential historical significance of existing structures within the facility. The survey area 
consisted of approximately 15 acres, located roughly 28 miles north of Honolulu and 3 miles west 
of the village of Kahuku (Farrell and Cleghorn 1995:6). The entirety of the area was surveyed 
using standardized methods. Throughout the course of the survey, concrete slabs, abandoned 
asphalt roadbeds, and a variety of standing structures were identified and assessed. All of these 
were obviously historic in nature. No prehistoric or early historic sites, artifacts, or signs of 
occupation were observed. 

3.2.12 Hammatt et al. 1998 
In 1998, at the request of R.M. Towill Corporation, CSH conducted an archaeological 

reconnaissance survey of an approximately 192-acre parcel of land located in the ahupua’a of 
Kahuku and Hanakaoe. This parcel lies on the south side (mauka) of Kamehameha Highway, near 
Ho‘olapa Gulch. The archaeological assessment indicated cultural resources were quite limited 
within the project area. No clearly prehistoric sites or features were identified through the course 
of the survey. One interesting feature was observed, however, the remnants of an extensive 
irrigation system on the slopes of Ho‘olapa gulch, which consisted of shallow ditches excavated 
into the hillside. Piles of boulders were also observed along portions of the irrigation system, which 
may have been the result of clearing (Hammatt et al. 1998:33). Hammatt et al. (1998) note that the 
irrigation system is present on 1909 and 1913 historic maps and should be regarded as historic.  

In addition to the irrigation system, remnants of military infrastructure were also identified. 
Researchers observed three bunkers, a number of excavated depressions (likely observation 
foxholes), and 23 or so additional structures associated with the U.S. military reservation. 

3.2.13 Williams and Patolo 1998 
In 1998, Ogden Environmental and Energy Services Company, Inc. conducted an 

archaeological inventory survey at the United States Army Support Command-Hawaii (USASCH) 
Kahuku Training Area (KTA). The KTA is located on the northeastern flank of the Ko‘olau and 
Wai‘anae mountain ranges. KTA is set on the northern and windward portion of the Ko‘olau 
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Mountains, in an upland area covering approximately 9,650 acres (Williams and Patolo 1998:7). 
A number of archaeological sites were observed through the course of the KTA survey, 
summarized by Williams and Patolo as showing signs of both pre-Contact and post-Contact use. 
The area is described as being rich in archaeological sites, with site preservation ranging from 
“good to excellent” (Williams and Patolo 1988:84). 

3.2.14 Corbin 2003 
In 2003, at the request of the Kuilima Resort Company, Paul H. Rosendhal, Ph.D., Inc. 

completed a program of archaeological mitigation and data recovery at the Kuilima Resort. The 
data recovery excavations included backhoe trenches, shovel tests, and augering. All of these were 
carried out at SIHP #s -6410 and -6411, Punaho’olapa Marsh, and 14 additional monitoring sites 
between Kahuku Point and the southern edge of Punaho’olapa Marsh (Corbin 2003:2). The 
excavations yielded remains that represent prehistoric and historic occupations, including midden 
deposits (predominately marine shell), a human burial, portable artifacts, subsurface cultural 
deposits, charcoal ash lenses, pits (fire pits or hearths), and post molds. The prehistoric artifacts 
included the whole range of traditional Hawaiian artifact types, including hammerstones, although 
these were apparently not numerous (Corbin 2003:2).  

The presence of imu and hearths in Area D of SIHP # -6410 seemed to suggest a multi-
component habitation site. Corbin estimates the site may have been inhabited as early as the 
eleventh century, with the possibility of an even earlier occupation or visitation in order to procure 
marine resources. 

3.2.15 Tulchin et al. 2008 
In 2008, at the request of Diversified Ag Promotions, LLC, CSH prepared an archaeological 

literature review, field inspection, and cultural impact assessment for road improvements at the 
intersection of Marconi Road and Kamehameha Highway. Field inspection of the project area was 
conducted on 26 February and consisted of a complete pedestrian survey of the area of proposed 
improvements to the intersection. The project area was comprised primarily of agricultural lands 
which were then being utilized as pasture for grazing livestock. Large boulders were observed in 
the vicinity, showing clear signs of bulldozer scarring, which the authors suggest indicates land 
clearing and/or dumping within the project area (Tulchin et al. 2008:43). Other than the boulders, 
no signs of human activity, prehistoric or otherwise, were observed during the pedestrian survey.  

3.2.16 Rechtman 2012 
In 2012, at the request of Bo Avrett of Continental Pacific, LLC, Rechtman Consulting, LLC 

conducted an archaeological assessment along a proposed roadway located west of the town of 
Kahuku, and south of Kamehameha Highway, approximately 1.8 km (1.1 miles) inland from the 
coast (Rechtman 2012:3). The archaeological assessment took the form of a surface survey carried 
out on 20 August by Robert B. Rechtman, Ph.D. No archaeological resources were discovered 
throughout the course of this survey; the proposed roadway cut through an erosional environment 
used historically as a site of intensive sugarcane cultivation. Four backhoe trenches were also 
excavated, all of which yielded similar results: no artifacts, signs of culture or historic properties. 
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 Background Summary and Predictive Model 
3.3.1 Background Summary 

Background research indicates this area has been heavily used over many decades starting with 
traditional habitation.  The first written account of the Kahuku area was recorded in 1779 when 
Captain James Cook passed along the north shore of O‘ahu. Between Captain Cook’s initial 
observations and Captain George Vancouver’s visit to the island 13 years later, the environment 
of northern O‘ahu had undergone significant changes.  The probable cause for the decrease in 
cultivation was the decline in population due not only to “the constant hostilities” of the 
inhabitants, but also to the spread of venereal and other diseases introduced by Cook’s expedition 
in 1778/1779, as well as by other visiting ships in the years that followed.  

Māhele awards in the area indicate that during the mid-nineteenth century the area was mostly 
used for house lots and lo‘i fields, but the majority of the land was listed as kula or dry land.  There 
are no land commission awards located within the current project area. In the mid- to late 
nineteenth century, cattle ranching became a large industry. Charles Gordon Hopkins established 
an 8,000-acre cattle and sheep ranch known as Kahuku Ranch. As the ranch became larger, the 
native population began to disappear. In 1866, Kahuku Ranch was purchased from Hopkins by 
Robert Moffitt. By 1873, Judge H.A. Widemann had gained control and ownership of the entire 
Kahuku Ranch, which by then included the ahupua‘a of Kaunala, Pahipahi‘ālua, ‘Ōpana 1 and 2, 
Kawela, Hanakaoe, ‘Ō‘io 1 and 2, Ulupehupehu, Punalau, Kahuku, Mālaekahana, Keana, and a 
part of Lā‘ie (Kuykendall 1967:138). On 19 January 1874, Widemann sold Kahuku Ranch to Julius 
L. Richardson who in turn sold the entire ranch to James Campbell in 1876. 

In the late nineteenth century, James Campbell leased much of his Kahuku and Honouliuli lands 
to Benjamin Franklin Dillingham (Kuykendall 1967:69). This lease of 50 years was part of 
Dillingham’s development plan involving the sugar industry and a railroad on O‘ahu (Kuykendall 
1967:68). In 1886, Dillingham proposed a plan to develop a sugar cane plantation at Kahuku 
irrigated by artesian well water. On 10 December 1889, Dillingham subleased a large portion of 
the Kahuku tract to James B. Castle who promoted the Kahuku Plantation Company, and won a 
Hawaiian government charter on 30 January 1890 to cultivate sugar cane. Kahuku Plantation 
planted 2,800 acres in sugar cane and harvested its first crop in 1892. By 1935, Kahuku Plantation 
had 4,490 acres under cultivation with 1,137 workers. The plantation finally ended all operations 
in 1971. 

Construction of the Marconi Wireless Station at Kahuku Point was completed in 1914. When 
construction was completed, the Kahuku Station was the largest Marconi Wireless Station in the 
world (New York Times 1916). The large size was necessary to power wireless communications 
2,087 miles to San Francisco and 4,140 miles to Tokyo. Similar to other Marconi Wireless 
Stations, the Kahuku Station complex included an administration building, engineer’s residence, 
hotel for company employees, a power house, and the antennae array (Bucher 1917). The Kahuku 
Army Airfield was constructed ca. 1942, with two runways at Kahuku Point. In addition to the 
airfield runways, ancillary bunkers and artillery emplacements were constructed. 

Background research for the Kahuku area has shown that the land around the current project 
area has been inhabited and utilized for much of Hawai‘i’s known history. With early habitation 
by traditional Hawaiians, the development of large scale agricultural and ranching, and the 
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development of military installations during the time of World War II, it is clear that many groups 
have used the land.   

Prior to the extensive land alteration caused by decades of commercial plantation agricultural 
activities, portions of the project area would likely have contained cultural resources related to 
kula (dryland) gardening activities, wetland agricultural development, and habitation remnants. 
Traditional features may have included rock mounds or terraces, and temporary or permanent 
habitation structures such as platforms or C-shaped walls. Remnants of historic plantation 
infrastructure are likely to exist within the current project area. Features may include irrigation 
ditches and flumes, terraces, road and railroad networks, and other plantation-related structures. 
Military-related structures are also likely to exist in portions of the project area. Features may 
include storage tunnels, roads, and building remnants. 
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Section 4    Results of Fieldwork 
Fieldwork conducted for the AIS includes a 100% pedestrian inspection and subsurface testing. 

The pedestrian inspection included the identification and documentation of cultural resources 
within the project area and a description of the overall project area including ground visibility, 
modern use or disturbance, and vegetation. Subsurface testing consisted of two backhoe-assisted 
test trenches (T-1 and T-2). Fieldwork was conducted on 1 September 2015 by CSH archaeologists 
Scott A. Belluomini, B.A., Nathaniel Garcia, B.A., Mary Tardona, B.A., Josephine Yucha, M.S., 
under the general supervision of principal investigator Hallett H. Hammatt, Ph.D. This work 
required approximately 4 person-days to complete. 

 Pedestrian Inspection Results 
The cultural resources identified within the project area include the Hoʻolapa Stream-Nanahu 

Bridge (SIHP # -7825), an unnamed historic bridge adjacent to Hoʻolapa Stream-Nanahu Bridge 
(SIHP # -7826), and an unnamed historic road that extends parallel to Kamehameha Highway 
within the project area (SIHP # -7827). Complete descriptions of these cultural resources are 
provided in Section 6. 

Ground visibility within the project area was generally good with the exception of thick 
vegetation growth in the northern portion of the project area. This vegetation consisted of exotic 
trees, weeds and grasses including California grass (Urochloa mutica) and koa haole (Leucaena 
leucocephala). 

 Subsurface Testing Results 
Two backhoe assisted test trenches (T-1 and T-2) were excavated along the shoulder of 

Kamehameha Highway (Figure 16). T-1 measured 6.0 m in length, 0.8 m in width, and extended 
1.5 m below surface. T-2 measured 6.5 m in length, 0.8 m in width, and extended 1.6 m below 
surface. The observed stratigraphy consists of a modern A horizon and fill designated Stratum I 
(sub-designated alphabetically), overlying naturally deposited alluvium (Stratum II). No 
traditional Hawaiian cultural material was observed. Historic artifacts were observed in the fill and 
designated Accession (Acc.) #s 1 through 5. No cultural material was observed in the natural 
deposits. 

4.2.1 T-1 
T-1 is located west of the Ho‘olapa Stream-Nanahu Bridge and on the north side of the highway 

in the project area (see Figure 16). T-1 measured 6.0 m long by 0.8 m wide. The base of excavation 
was determined to be approximately 1.5 m below surface. The base of excavation was determined 
by the presence of a sterile/intact natural deposit. The water table was not observed. The 
stratigraphy of T-1 consists of a modern silty clay loam A horizon (Stratum Ia), overlying sandy 
clay loam fill (Stratum Ib), overlying naturally deposited silty clay alluvium (Stratum II) (Figure 
17 through Figure 19 and Table 3). 

No traditional Hawaiian cultural material was observed. Historic artifacts were observed 
consisting of Accession #’s 1–5. The artifacts were collected from Stratum Ia/Ib between 0 and 80 
cmbs. The latest artifact is a glass bottle (Acc. # 1) dating to between 1980 and 1996. The modern  
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Figure 16. 2013 aerial photograph showing the locations on T-1 and T-2 within the project area 
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Figure 17. T-1 south wall oblique profile view, view to southwest 

 

Figure 18. T-1 south wall close-up profile view, center portion, view to south
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Figure 19. T-1 south wall profile 

 

Table 3. Stratigraphic Description of T-1 South Wall 

Stratum Depth 
(cmbd) 

Description of Sediment 

Ia 0–20 A horizon; 5YR 3/3, dark reddish brown; silty clay loam; weak, fine, 
granular structure; moist, friable consistence; no cementation; slightly 
plastic; terrigenous origin; diffuse, smooth lower boundary; many fine roots 
observed; modern A horizon 

Ib 20–79 Fill; 5YR 3/4, dark reddish brown; sandy clay loam; weak, medium, blocky 
structure; moist, firm consistence; no cementation; plastic; terrigenous 
origin; clear, smooth lower boundary; few fine to medium roots observed; 
locally procured fill 

II 50–150 
(BOE) 

Natural; 2.5YR 3/3, dark reddish brown; silty clay; moderate, medium, 
blocky structure; moist, firm consistence; no cementation; plastic; 
terrigenous origin; lower boundary not visible; naturally deposited alluvium 
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dates suggest that Stratum Ib was likely deposited or reworked around the time of the highway 
repaving in 1989. 

4.2.2 T-2 
T-2 is located east of the Ho‘olapa Stream-Nanahu Bridge and on the north side of the highway 

in the project area (see Figure 16). T-2 measured 6.5 m long by 0.8 m wide. The base of excavation 
was determined to be approximately 1.6 m below surface. The base of excavation was determined 
by the presence of a sterile/intact natural deposit. The water table was not observed. The 
stratigraphy of T-2 consists of a modern silty clay loam A horizon (Stratum Ia), overlying 
extremely gravelly silty clay loam fill (Stratum Ib), and clay loam fill (Stratum Ic), overlying 
naturally deposited silty clay alluvium (Stratum II) (Figure 20 through Figure 22, and Table 4). 

Two small concrete slabs were observed in the eastern portion of the excavation (see Figure 
21). The slabs were approximately 20 cm below the highway shoulder. A small gravel fill pit was 
observed extending from the top of the slabs to approximately 50 cmbs suggesting they post-date 
the highway and bridge construction. On historic maps and photographs, there are no documented 
structures in the immediate vicinity. The pit extends into Stratum Ic, which, based on collected 
artifacts in T-1, is likely associated with modern roadway/shoulder improvements. This suggests 
the pit and associated concrete remnants are likely associated with modern roadwork or the modern 
installation or removal of a utility.   

No traditional Hawaiian or historic artifacts were observed.  
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Figure 20. T-2 north wall oblique profile view, view to northwest 

 

Figure 21. T-2 plan view showing concrete slabs observed just below the surface, view to east
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Figure 22. T-2 north wall profile 

 

Table 4. Stratigraphic Description of T-2 North Wall 

Stratum Depth 
(cmbs) 

Description of Sediment 

Ia 0–31 A horizon; 5YR 3/3, dark reddish brown; silty clay loam; weak, fine, 
granular structure; moist, friable consistence; no cementation; slightly 
plastic; terrigenous origin; diffuse, smooth lower boundary; many fine roots 
observed; modern A horizon 

Ib 20–75 Fill; 7.5YR 3/3, dark brown; extremely gravelly silty clay loam; weak, fine, 
granular structure; moist, friable consistence; no cementation; slightly 
plastic; terrigenous origin; clear, smooth lower boundary; few fine to 
medium roots observed; imported fill associated with concrete slabs 

Ic 30–75 Fill; 5YR 3/4, dark reddish brown; clay loam; weak, medium, blocky 
structure; moist, firm consistence; no cementation; plastic; terrigenous 
origin; clear, smooth lower boundary; few fine to medium roots observed; 
locally procured fill 

II 75–160 
(BOE) 

Natural; 2.5YR 3/3, dark reddish brown; silty clay; moderate, medium, 
blocky structure; moist, firm consistence; no cementation; plastic; 
terrigenous origin; lower boundary not visible; naturally deposited alluvium 
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Section 5    Artifact Analysis 
Five historic artifacts were recovered from the project area, three glass bottle/bottle fragments 

(Acc. # 1-3), one brick fragment (Acc. # 4), and one plastic lid (Acc. #5) (Table 5). One whole 
bottle (Acc. # 1) was recovered from the project area. Acc. # 1 is a colorless machine made 
beverage bottle with a continuous external thread finish (Figure 23). The base has stippling, which 
dates to post-1940 and the maker’s mark of Brockway Glass co. that dates from 1980-1996 (BLM/ 
SHA 2015). Acc. # 2 is an amber bottle base that has an Owen’s Illinois makers mark on it 
indicating it was made in the Los Angeles plant in 1972 (Figure 24) (BLM/ SHA 2015). Acc. # 3, 
is an amber neck to finish machine made bottle fragment with a continuous external thread finish 
(Figure 25). Machine made bottles with external thread finishes were common after 1910. Acc. # 
4 is a brick fragment, because of the lack of diagnostic characteristics, little can be said about it 
(Figure 26). One film canister lid was recovered from the project area. Film was packaged in metal 
canisters until the mid-1970s when plastic became the preferred method (photo.net 2015). All 
artifacts recovered are relatively recent and likely are related to the resurfacing of the Kamehameha 
Highway in 1989.  
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Table 5. Artifacts Recovered from Project Area 

Acc. # Trench Str. Depth 
(cmbs) Material Type Description Age 

0001 1 Ia/Ib 0-80 glass bottle 

colorless beverage bottle, complete, round base, 
machine made, continuous external thread finish, 
remnants of sticker label on neck,  base stippling, 
"B [in circle] / 75 / 17 / 16" 

1980-1996 

0002 1 Ia/Ib 0-80 glass bottle 

amber bottle base, round base, machine made, base 
stippling, " 23 / [Owens Illinois glass makers mark] 
/ 72 / 2AA / 15-GB" indicating it was made in Los 
Angeles, CA plant in 1972 

1972 

0003 1 Ia/Ib 0-80 glass bottle amber neck to finish fragment, machine made, 
continuous external thread finish Post-1910 

0004 1 Ia/Ib 0-80 brick brick 
fragment brick fragment, 4 in wide x 2.5 in tall, 10R 5/6 Post-Contact 

0005 1 Ia/Ib 0-80 plastic lid clear/opaque film canister lid, "32 / [recycling 
symbol plastic, 4] / 382BY" on interior of lid Post-1974 
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Figure 23. Acc. # 1, colorless machine made beverage bottle 

 

 
Figure 24. Acc. # 2, amber bottle base 
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Figure 25. Acc. # 3, amber bottle neck and finish 

 

 
Figure 26. Acc. # 4. Brick fragment 
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Figure 27. Acc. # 5, plastic film canister lid 
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Section 6    Cultural Resource Descriptions  
Three cultural resources were identified within the current project area during this AIS. They 

are summarized in Table 6 and their distributions are depicted on Figure 28.  

Table 6. Sites Identified within and adjacent to the Current Project Area  

SIHP # Formal Type Function 
50-80-02-7825 Bridge Transportation 
50-80-02-7826 Bridge Transportation 
50-80-02-7827 Road Transportation 
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Figure 28. Portion of 1998 Kahuku USGS topographic quadrangle showing the locations of 
cultural resources in the project area 
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 SIHP # 50-80-02-7825 
FORMAL TYPE: Bridge 
FUNCTION: Transportation 
NUMBER OF FEATURES: 1 
AGE: Historic (1931) 
TAX MAP KEY: [1] 5-6-005 Kamehameha Highway Right-of-Way 
LAND JURISDICTION: HDOT 
PREVIOUS 
DOCUMENTATION: 

Ruzicka (2015); MKE Associates LLC/Fung Associates, Inc. 
(2013) 

 

SIHP # -7825 is Hoʻolapa Stream-Nanahu Bridge, located along the Kamehameha Highway 
(Route 83) and entirely within the project area (see Figure 28). The existing Hoʻolapa Stream-
Nanahu Bridge structure was built in 1931 and spans Ho‘olapa Stream. Hoʻolapa Stream-Nanahu 
Bridge is identified as a cast-in-place concrete T-beam bridge that is 7.8 m (25.9 ft) long and 8.4 
m (27.6 ft) wide (Figure 29 through Figure 33). Nanahu Bridge is designated bridge # 
003000830301357 in the National Bridge Inventory Database. The bridge was previously 
documented by MKE Associates LLC/Fung Associates, Inc. (2003) as part of a state-wide 
inventory and evaluation of historic bridges.  

The State Historic Bridge Inventory Evaluation (MKE Associates LLC/Fung Associates, Inc. 
2013:4-56) provides the following description of Hoʻolapa Stream-Nanahu Bridge: 

The Hoopla Stream Bridge carries Kamehameha Highway across the Ho‘opala 
Stream. This concrete tee beam bridge is in its original location but in poor 
condition. The bridge has concrete solid panel parapets with flat caps and end posts 
with the bridge name and year of construction engraved. The single span concrete 
deck is supported by concrete abutments. The parapet cap and end posts have been 
painted white. Three beams were bolted to the end posts covering engraving. The 
simple design of the parapet retains its historic feeling. 

The State Historic Bridge Inventory Evaluation (MKE Associates LLC/Fung Associates, Inc. 
2013:4-57) provides the following significance statement for Hoʻolapa Stream-Nanahu Bridge:  

This bridge is eligible under Criterion C for its association with early developments 
in concrete bridge construction in Hawaii. It is a good example of a 1930’s 
reinforced concrete bridge that is typical of its period in its use of materials, method 
of construction, craftsmanship, and design. 

Architectural recordation conducted during the current project does not support the previous 
evaluations (Ruzicka 2015). According to Ruzicka (2015): 

The Nanahu Bridge was part of Federal Aid Project (FAP) No. 3C of 1930 that 
constructed the 3.7 mile section of Kamehameha Highway from near Waialee 
Beach Park eastward to just past Punamano Spring.  The contract for FAP 3C was 
for a total amount of $191,166, of which $154,847 was from Federal funding with 
the balance of the funding coming from territorial sources.  The official completion  
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Figure 29. 1931 Territory of Hawai‘i, Territorial Highway Department, Bridge No. 2 (Hoʻolapa Stream-Nanahu Bridge) plans sheet
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Figure 30. Kamehameha Highway crossing the Ho‘olapa Stream at Nanahu Bridge (SIHP # -

7825), view to southeast 

 
Figure 31. SIHP # -7825, Hoʻolapa Stream-Nanahu Bridge, view to north 
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Figure 32. Top rail of an end stanchion of SIHP # -7825, with a portion of the inscription “1931” 
visible, view to north 

 

Figure 33. Top rail of an end stanchion of SIHP # -7825, with a portion of the inscription 
“NANAHU” visible, view to north 
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date of FAP 3C was October 14, 1931.  The original drawings for FAP 3C are dated 
January 22, 1931 and are signed by Lyman H. Bigelow, Hawaii Territorial Highway 
Engineer and by H.A. R. Austin, Chief Engineer of the Department of Public 
Works, City and County of Honolulu.  The title blocks for these drawings shows 
that they were produced by the Territorial Highway Department.  The project had 
three other bridges in addition to Nanahu Bridge, which was referred to as Bridge 
1A in the original drawings. These were; a bridge over an unnamed stream just east 
of present day Kuilima Drive (referred to as Bridge 2 in original drawings), a bridge 
at Kawela Stream (referred to as Bridge 2A), and a bridge at Waialee Stream 
(referred to as Bridge 2B).  These drawings indicate that Bridges 2 and 2A are very 
similar to the Nanahu Bridge, with solid panel concrete parapets with curved end 
stanchions and four 14" wide support beams on 7'-6" spacing on the superstructure.  
The $183,745 construction contract for FAP 3C was awarded to the Kalihi 
Contracting Co., Ltd.  

The 2013 Hawaii State Historic Bridge Inventory and Evaluation by MKE 
Associates, LLC. and Fung Associates, Inc. lists the Nanahu Bridge as eligible 
under NRHP Criterion C; however this report finds that the bridge lacks 
distinguishing characteristics nor is it a significant example of its bridge type; thus 
it is unlikely to be eligible for the Hawaii or National Register of Historic Places. 
[Ruzicka 2014:8]   

The findings of this report are in agreement with the evaluation by Ruzicka (2015) that the 
Nanahu Bridge (SIHP # -7825) is not eligible to the National and/or Hawai‘i Registers pursuant to 
36 CFR 60.4 and HAR §13-198-8.  
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 SIHP # 50-80-02-7826 

 

SIHP # -7826 is an unnamed bridge that extends parallel to the south side of Hoʻolapa Stream-
Nanahu Bridge and Kamehameha Highway (Route 83) within the project area (see Figure 28). The 
bridge spans Ho‘olapa Stream and consists of a single-lane reinforced concrete deck supported by 
mortared basalt and concrete abutments (Figure 34 and Figure 36). SIHP # -7826 also includes a 
remnant mortared basalt foundation located within the center of Ho‘olapa Stream beneath the 
bridge (Figure 37). The remnant mortared basalt foundation may have supported a beam or column 
support of a previous deck structure and may be associated with the Kahuku Plantation Railroad. 
The Kahuku Plantation Railroad once extended parallel to the south side of Kamehameha Highway 
(Route 83) within the project area (see Figure 28). SIHP # -7826 measures 7.7 m (25.3 ft) long by 
4.5 m (14.8 ft) wide.  

The bridge was further documented in the architectural evaluation (Ruzicka 2015): 

The original plans for the 1931 Nanahu Bridge and historic maps show the 
existence of the Kahuku Plantation Railroad line at this site.  This railroad line 
extended along the south side of Kamehameha Highway from the west end of the 
plantation near Kawela Bay to Kahuku Mill in the east.  The railroad track switched 
from the south side of the highway to the north side about ½ mile east of Nanahu 
Bridge where the Koolau hills block the way.  The plantation railroad carried cane 
from the fields until the mid-1950s when it was phased out by the use of trucks.  

In 1931 when the Nanahu Bridge was built, the plantation railway ran on an 
approximate 7' wide bridge that spanned the narrow channel of Hoolapa Stream.  
The stream channel at the railway bridge was only about 12' wide between the 
concrete abutments.  The west abutment for the railway bridge was originally at the 
location of the remains of the demolished concrete pier at the center of the current 
streambed.  This narrow stream channel at the railway bridge was likely widened 
to its current width (approximately 25') and the railway bridge lengthened 
accordingly shortly after the Nanahu Bridge was built.  This would have been 
accomplished by excavating the streambed wider to the west, constructing a new 
west abutment, and using the former west abutment as a center pier.  When the 
railroad was phased out, the narrow railroad bridge was removed and new 
abutments and 14' wide bridge constructed over the 7' wide railroad abutments for 
truck use.  The plantation roadway which ran over this bridge followed the former  

FORMAL TYPE: Bridge 
FUNCTION: Transportation 
NUMBER OF FEATURES: 1 
AGE: Historic 
TAX MAP KEY: [1] 5-6-005:013 por. 
LAND JURISDICTION: Private, Diversified AG Promotions, LLC 
PREVIOUS 
DOCUMENTATION: 

Ruzicka (2015) 
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Figure 34. SIHP # -7826, historic bridge deck, view to southeast 

 
Figure 35. SIHP # -7826, historic bridge abutment, view to southwest
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Figure 36. SIHP # -7826, profile view, view to south 

 
Figure 37. SIHP # -7826, remnant mortared basalt foundation in Ho‘olapa Stream, view to 

northwest 
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railroad alignment.  Kahuku Plantation operated from 1892 until 1971. The former 
railroad trestle no longer retains integrity and is not eligible for the National 
Register of Historic Places.  The roadway span dates from mid-1950s and appears 
to be intact, but lacks distinguishing characteristics that would make it eligible for 
the National Register of Historic Places. [Ruzicka 2015:6]    

SIHP # -7826 is identified as an historic bridge. The findings of this report are in agreement 
with Ruzicka (2015) that the historic bridge is not eligible to the National and/or Hawai‘i Registers 
pursuant to 36 CFR 60.4 and HAR §13-198-8. 
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 SIHP # 50-80-02-7827 

 

SIHP # -7827 is an unnamed road that extends parallel to the south side of Hoʻolapa Stream-
Nanahu Bridge and Kamehameha Highway (Route 83) within the project area (see Figure 28). The 
road also extends over SIHP # -7826, the unnamed bridge. SIHP # -7827  measures 615.0 m 
(2017.7 ft) long by approximately 4.5 m (14.8 ft) wide within the project area. The road consists 
of an unimproved dirt and crushed coral surface that has been overgrown by grasses (Figure 38). 
The road follows the alignment of the Kahuku Plantation Railroad (see Figure 28) and was likely 
established after the removal of the plantation railroad tracks to provide vehicular access to nearby 
agricultural fields (cane haul road).  

Ruzicka (2015) further documented the unnamed road: 

When the railroad was phased out, the narrow railroad bridge was removed and 
new abutments and 14' wide bridge constructed over the 7' wide railroad abutments 
for truck use.  The plantation roadway which ran over this bridge followed the 
former railroad alignment.  Kahuku Plantation operated from 1892 until 1971… 
The roadway span dates from mid-1950s and appears to be intact, but lacks 
distinguishing characteristics that would make it eligible for the National Register 
of Historic Places. [Ruzicka 2015:6]    

SIHP # -7827  is identified as an historic road. The findings of this report are in agreement with 
Ruzicka (2015) that the historic road is not eligible to the National and/or Hawai‘i Registers 
pursuant to 36 CFR 60.4 and HAR §13-198-8. 

FORMAL TYPE: Road 
FUNCTION: Transportation 
NUMBER OF FEATURES: 1 
AGE: Historic 
TAX MAP KEY: [1] 5-6-005:013 por. 
LAND JURISDICTION: Private, Diversified AG Promotions, LLC 
PREVIOUS 
DOCUMENTATION: 

Ruzicka (2015) 
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Figure 38. SIHP # -7827, historic road extending over SIHP # -7826, historic bridge, view to 

southeast 

 

Figure 39. SIHP # -7827, historic road running parallel to Kamehameha Highway within the 
project area, view to southeast 
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Section 7    Summary and Interpretation 
At the request of CH2M HILL and on behalf of the FHWA/CFLHD, CSH completed this AIS 

report for the Hoʻolapa Stream-Nanahu Bridge, Kahuku Ahupua‘a, Ko‘olauloa District, O‘ahu, 
TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-
of-Way. 

Background research for the Kahuku area has shown that the land around the current project 
area has been inhabited and utilized for much of Hawai‘i’s known history. With early habitation 
of traditional Hawaiians, the development of large scale agriculture and ranching, and the 
development of military installations during the time of World War II, it is clear that many groups 
have used the land. 

A companion architectural study (Ruzicka 2015) is being conducted by Mason Architects, Inc. 
in conjunction with this AISR. When applicable, the information from the architectural study has 
been incorporated into the present AIS document. 

CSH completed the fieldwork component of this AIS under archaeological permit number 15-
03, issued by the SHPD pursuant to HAR §13-13-282. The fieldwork component of this AIS 
consisted of a 100% pedestrian survey and subsurface testing. Fieldwork was conducted on 1 
September 2015 by CSH archaeologists Scott A. Belluomini, B.A., Nathaniel Garcia, B.A., Mary 
Tardona, B.A., Josephine Yucha, M.S., under the general supervision of principal investigator 
Hallett H. Hammatt, Ph.D. This work required approximately 4 person-days to complete. 

In general, fieldwork included 100% pedestrian inspection of the project area, GPS data 
collection and subsurface testing. The observed stratigraphy consisted primarily of a modern A 
horizon, overlying clay loam fill which overlies naturally deposited silty clay. Historic artifacts 
were observed and collected during the subsurface testing program. Most of the collected historic 
artifacts (Acc. # 1–5) dated to the modern era suggesting the fill deposits were likely deposited or 
reworked in modern times. 

During the current AIS, three cultural resources (SIHP # -7825, SIHP # -7826, and SIHP # -
7827) were identified. SIHP # -7825 is Hoʻolapa Stream-Nanahu Bridge. SIHP # -7826 is an 
unnamed historic bridge adjacent to Hoʻolapa Stream-Nanahu Bridge. SIHP # -7827 is an 
unnamed historic road that extends parallel to Kamehameha Highway within the project area.  
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Section 8    Significance Assessments  
As discussed in Section 1.2, cultural resources, are generally at least 50 years old (although 

there are exceptions) and include buildings and structures; groupings of buildings or structures 
(historic districts); certain objects; archaeological artifacts, features, sites, and/or deposits; 
groupings of archaeological sites (archaeological districts); and, in some instances, natural 
landscape features and/or geographic locations of cultural significance. The current investigation 
was tasked with the identification of archaeological cultural resources, however, this report also 
includes, where appropriate, the architectural cultural resources documented and evaluated in the 
companion architectural survey conducted by Mason Architects, Inc. (Ruzicka 2015). 

For a cultural resource to be significant under HAR §13-275-6, the cultural resource should 
possess integrity of location, design, setting, materials, workmanship, feeling, and/or association, 
and meet one or more of the following criterion: 

“a” Be associated with events that have made an important contribution to the 
broad patterns of our history; 

“b” Be associated with the lives of persons important in our past; 

“c” Embody the distinctive characteristics of a type, period, or method of 
construction, represent the work of a master, or possess high artistic value; 

“d” Have yielded, or is likely to yield, information important for research on 
prehistory or history; or 

“e” Have an important value to the native Hawaiian people or to another ethnic 
group of the state due to associations with cultural practices once carried 
out, or still carried out, at the property or due to associations with traditional 
beliefs, events or oral accounts—these associations being important to the 
group’s history and cultural identity. 

Cultural resource significance was evaluated and expressed by Ruzicka (2015) as eligibility for 
listing on the National Register (pursuant to 36 CFR 60.4) and/or the Hawai‘i Register (pursuant 
to HAR §13-198-8). To be considered eligible for listing on the National and/or Hawai‘i Register, 
a cultural resource should possess integrity as described above, and meet one or more of the 
following broad significance criteria: 

“A”   that are associated with events that have made a significant contribution to 
the broad patterns of our history; 

“B”  that are associated with the lives of persons significant in our past; 

“C”  that embody the distinctive characteristics of a type, period, or method of 
construction, or that represent that work of a master, or that possess high 
artistic values, or that represent a significant and distinguishable entity 
whose components may lack individual distinction; 

“D”  that have yielded, or may be likely to yield, information important in 
prehistory or history. 



Cultural Surveys Hawai‘i Job Code: KAHUKU 14  Significance Assessments 

AISR for the Hoʻolapa Stream-Nanahu Bridge Project, Kahuku, Ko‘olauloa, O‘ahu 

TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 Kamehameha Highway Right-of-Way  
76 

 

SIHP # -7825, the Ho‘olapa Stream-Nanahu Bridge, was previously evaluated by MKE 
Associates LLC/Fung Associates, Inc. (2013) as eligible to the National and Hawai‘i Registers 
under Criterion C for its association with early concrete bridge construction in Hawai‘i. MKE 
Associates LLC/Fung Associates, Inc. (2013) also suggests that the Nanahu Bridge is a good 
example of a reinforced concrete bridge constructed in the 1930’s. Ruzicka (2015) re-evaluated 
the bridge as not eligible due to the bridge lacking distinguishing characteristics and is not a 
significant example of its bridge type. The findings of this report are in agreement with the 
evaluation by Ruzicka (2015) that the Nanahu Bridge (SIHP # -7825) is not eligible to the National 
and/or Hawai‘i Registers pursuant to 36 CFR 60.4 and HAR §13-198-8. 

SIHP # -7826, a historic unnamed bridge, was evaluated for eligibility to the National and 
Hawai‘i Registers by Ruzicka (2015) as not eligible based on the lack of integrity. This is due to 
the fact the railway that once crossed a former version of the bridge is no longer present and the 
bridge has seen substantial modification. The findings of this report are in agreement with Ruzicka 
(2015) that the historic bridge is not eligible to the National and/or Hawai‘i Registers pursuant to 
36 CFR 60.4 and HAR §13-198-8. 

SIHP # -7827, a historic road, was evaluated for eligibility to the National and Hawai‘i 
Registers by Ruzicka (2015) as not eligible based on the lack of distinguishing characteristics. The 
findings of this report are in agreement with Ruzicka (2015) that the historic bridge is not eligible 
to the National and/or Hawai‘i Registers pursuant to 36 CFR 60.4 and HAR §13-198-8. 
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GENERAL INFORMATION 
 

Common / Present Name: Nanahu Bridge 
Historic Name: n/a 
 
Address: Kamehameha Highway (Rt. 83) at Hoolapa Stream  
City/ Town/ Location: Kahuku 
County: Honolulu 
TMK [(X)-X-X-XXX:XXX)]: between (1)-5-6-003:044 on north and (1)-
5-6-005:013 on south 

Subdivision/Neighborhood: n/a 
Latitude: 21d-41m-35.38s  N 
Longitude: 157d-58m-40.51s  W 
 
Original Use: Vehicular bridge 
Current Use: Vehicular bridge 
 
Architect/ Builder (if known): Territorial Highway Department , 
Territory of Hawaii, engineer.  Kalihi Contracting Co., Ltd., builder.  
Date of Construction (if known): 1931 

 

LOCATION MAP 
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Prepared By:  Dee Ruzicka Consulting Firm: Mason Architects, Inc.  
Address: 119 Merchant St. Suite 501 Honolulu, HI  96813 
Telephone Number: 808-536-0556 Email:dr@masonarch.com Date: 
7APR2016 

 

CONDITION ASSESSMENT

Category (select all that apply): 
 Building(s) 
  Residential 
  Commercial 
  Educational 
  Public/Civic 
  Religious 
 Structure(s) 
 Object(s) 
 Site(s)/Landscape(s) 
 Archaeology or potential for archaeology 
  Describe:       
 
Alterations (additions, etc.) if known:  At an unknown date, thrie 
beam guardrails were added to the bridge.  These were fixed to the 
end stanchions by through-bolts and supported along their length 
by I beam posts.  The guardrails obscure the bridge name and date 
on the end stanchions.  The roadway was resurfaced in 1949 and in 
1989.     
 
 
Original Location, if moved:       
Reason for move (if known):       
 
Condition: 

Excellent 
Good 
Fair 
Deteriorated 

Condition Explanation: End stanchions drilled through for guardrail installation.  
 
Eligibility (select all that apply):  

National Register of Historic Places  
State Register of Historic Places   

Not Eligible 
Eligible 

  Listed 
  Contributing to Historic District: 
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Name of District:       
  Unknown 
 
Criteria of Significance (select all that apply) 
 A: Associated with Events 
 Event:   
 
 
 B: Associated with Significant Person(s) 
 Person(s):       
 

C: Distinctive characteristics of a type, period or method 
of construction; work of a master; possess high artistic 
values (Architecture, Engineering, Design) 
 

D: Have yielded or may be likely to yield information 
important to history or prehistory. Explain:       

 

DESCRIPTION 
 
Materials (please check those materials that are visible): 
 
Height 

Stories:       
 Below Ground 

 N/A 
 Other: bridge 

 
Exterior Walls (siding):  

Aluminum Siding 
 Asbestos 
 Brick 
 Ceramic  

Concrete 
Horizontal Wood 

Siding 

 Log 
 Metal 

Shingles-Asphalt 
Shingles-Wood 
Stone 
Stucco 
Vertical Wood Siding 

Vinyl Siding 
Engineered Siding 

 Plywood 
 OSB 
 Fiberboard 
 Fiber Cement 

Other:      
  
Roof: 

Asphalt, shingle  
 Asphalt, roll 

Other:       
  

Metal 
Slate 

 Built Up 
 

Ceramic Tile 
Wood Shingle  
None 

Foundation: 
Brick 
Concrete Block 

 Concrete Slab 

None – on earth 
Poured Concrete 
Raised/Pile 

Stone 
Other:       

 
 
Structural Support: 

Baled Hay 
 Concrete Block 
 Concrete Framed 
 Concrete Poured 

 Frame-wood 
 Frame-metal/steel 
 Brick-load bearing 
 Stone-load bearing 

Puddled Clay 
Rammed Earth 
Sod 
Other:       

 
Windows: 
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Double Hung Sash 
 Single Hung Sash 
 Casement 
 Fixed 
 Stained Glass 

 Replacement  
  Aluminum 
  Vinyl 
 Jalousie 
 Ribbon 

 Glass Block 
 None/Unknown 
 Other:       

 
Lanai(s) 

Arcade 
Balcony 
Porte-Cochere 
Recessed 

Stoop 
Portico 
Verandah 
Wrap-around 

None 
Other:      

  
Chimney 

Brick  
Concrete 
Stuccoed Masonry 

Stone 
Stove Pipe 
Siding  

None 
Other:       
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Narrative Description 
 
Narrative Description: 

The Nanahu Bridge (Feature MAI A) is a 26' long reinforced concrete tee beam bridge that carries the two traffic 
lanes of Kamehameha Highway (Route 83) over the intermittent Hoolapa Stream near Kahuku, Oahu.  The 22' 
wide roadway of the bridge is about 7' above the stream, which has a natural channel.   

The immediate setting of the bridge is rural with no buildings along the highway.  Fallow agricultural land lies to 
the south of the highway.  This area has tall grass and vegetation with few trees and affords a good view in this 
direction all the way to the foothills of the Koolau Range.  North of the highway is the Turtle Bay Resort Golf 
Course.    

The concrete parapets of the Nanahu Bridge are solid panel design, with three 5'-4" wide inset panels along the 
18' length of each parapet.  Each parapet has a 1' wide, 8" high top rail and is set on a 5" high base.  The end 
stanchions are curved in plan and have a top rail that is about 9" high and 15" wide and set on a continuation of 
the parapet base.  The curved end stanchions measure about 4'-1" along the outside curve and about 3'-8" along 
the inside curve.  Inscriptions on this bridge are found on the top rail of the end stanchions.  They are partially 
obscured by an added guardrail, but the year 1931 and portion of Nanahu can be made out.   End stanchions 
also have a large panel that is obscured by the added guardrail.   

The underside of the Nanahu Bridge has concrete abutments and wingwalls that show the horizontal 
impressions of the boards used in concrete forming.  The bridge has four longitudinal concrete beams that are 
about 14" wide and 14" high with a spacing of about 7'-6" on centers.    

Nanahu Bridge is bridge number 003000830301357 in the National Bridge Inventory database.  It was last 
inspected on July 3, 2012 by the State of Hawaii, Department of Transportation, Highways Division.   

Nearby Resources: 

Within the Area of Potential Effect (APE), an additional resource was identified: 

Feature MAI B: Kahuku Plantation ca. 1954 concrete slab bridge and plantation roadway on former plantation 
railroad grade.  Location: Bridge is about 7' adjacent to south (upstream) of the Nanahu Bridge.  The roadway 
runs over this slab bridge and continues along the south side of Kamehameha Highway for at least ½ mile in 
both directions.  Description and evaluation:  The approximate 12' wide roadway is an unpaved path.  The 
reinforced concrete flat slab bridge is next to the Nanahu Bridge.  The bridge is about 14' wide and 25' long with 
low concrete curbs 1' high and 8" wide.  The outboard edge height of the bridge is 2'-3", indicating that the 
bridge slab is about 1'-3" thick.  The underside of the Kahuku Plantation Bridge is a flat slab with concrete 
abutments.  There is evidence of 7' wide former railroad trestle abutments, approximately centered in each of 
the present roadway bridge abutments.  There are the remains of a reinforced concrete pier at the center of the 
span under this bridge.  These remains are a concrete footing with a rough concrete top portion about 1' wide 
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with eroded stubs of steel reinforcing bar protruding where it appears that the concrete pier was broken and 
removed from the extant footing.   

The original plans for the 1931 Nanahu Bridge and historic maps show the existence of the Kahuku Plantation 
Railroad line at this site.  This railroad line extended along the south side of Kamehameha Highway from the 
west end of the plantation near Kawela Bay to Kahuku Mill in the east.  The railroad track switched from the 
south side of the highway to the north side about ½ mile east of Nanahu Bridge where the Koolau hills block the 
way.  The plantation railroad carried cane from the fields until the mid-1950s (ca. 1954) when it was phased out 
by the use of trucks.  The plantation roadway over the slab bridge was created when the railroad track and ties 
were removed.   

In 1931 when the Nanahu Bridge was built, the plantation railway ran on an approximate 7' wide bridge that 
spanned the narrow channel of Hoolapa Stream.  The stream channel at the railway bridge was only about 12' 
wide between the concrete abutments.  The west abutment for the railway bridge was originally at the location 
of the remains of the demolished concrete pier at the center of the current streambed.  This narrow stream 
channel at the railway bridge was likely widened to its current width (approximately 25') and the railway bridge 
lengthened accordingly shortly after the Nanahu Bridge was built.  This would have been accomplished by 
excavating the streambed wider to the west, constructing a new west abutment, and using the former west 
abutment as a center pier.  When the railroad was phased out, the narrow railroad bridge was removed and 
new abutments and 14' wide bridge constructed over the 7' wide railroad abutments for truck use.  The 
plantation roadway which ran over this bridge followed the former railroad alignment.  It was likely an unpaved 
path originally.   Kahuku Plantation operated from 1892 until 1971.  The former railroad trestle no longer retains 
integrity and is not eligible for the National Register of Historic Places.   

The Kahuku Plantation Bridge and roadway (MAI B) are evaluated as not eligible for the National Register of 
Historic Places.  The Kahuku Plantation Bridge and roadway date from the mid-1950s and appear to retain their 
historic integrity.  However, they do not appear to have distinguishing characteristics that would make them 
eligible. 

During the field inspection of Kamehameha Highway for a distance of approximately ½ mile on either side of the 
Nanahu Bridge the following features were noted which are outside the APE.   

Feature MAI C: Concrete 1954 culvert.  Location: About ½ mile west of Nanahu Bridge.  Description and 
evaluation:  This small concrete culvert with a barrel of about 1' x 1'-6" is about 20' long on the south side of 
Kamehameha Highway.  It runs below the site of the former cane haul road of Kahuku Plantation that was built 
ca. mid 1950s on the former plantation railroad grade.  This culvert has the date 1954 incised into its top 
surface, near its north end.  This culvert is ouside the APE and was not evaluated for eligibility for the National 
Register of Historic Places.     

Feature MAI D: Concrete culvert (ca. 1954).  Location: About 2100' west of Nanahu Bridge.  Description and 
evaluation:  This small concrete culvert with a barrel of about 1' x 1'-6" is about 20' long on the south side of 
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Kamehameha Highway.  It corresponds to the site of the former cane haul road of Kahuku Plantation that was 
built ca. mid 1950s on the former plantation railroad grade This culvert is ouside the APE and was not evaluated 
for eligibility for the National Register of Historic Places.     

Feature MAI E: Concrete culvert (ca. 1954).  Location: About 1000' west of Nanahu Bridge.  Description and 
evaluation:  This small concrete culvert with a barrel of about 1' x 1'-6" is about 20' long on the south side of 
Kamehameha Highway.  It corresponds to the site of the former cane haul road of Kahuku Plantation that was 
built ca. mid 1950s on the former plantation railroad grade.   This culvert is ouside the APE and was not 
evaluated for eligibility for the National Register of Historic Places.    

Feature MAI F: Irrigation ditch.  Location: Northwest corner of intersection of Kamehameha Highway and 
Marconi Road about 650' east of Nanahu Bridge.  Description and evaluation:  This narrow (approximately 2'-4" 
wide) ditch has sidewalls of basalt lava and coral boulders.  The ditch is filled with sediment to within about 1' of 
the top.  The ditch is oriented east to west and is covered with thick vegetation. It appears to be at least 19' 
long.  This ditch is ouside the APE and was not evaluated for eligibility for the National Register of Historic 
Places. 
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Historical Context: 

The Nanahu Bridge was part of Federal Aid Project (FAP) No. 3C of 1930 that constructed the 3.7 mile section of 
Kamehameha Highway from near Waialee Beach Park eastward to just past Punamano Spring.  The contract for 
FAP 3C was for a total amount of $191,166, of which $154,847 was from Federal funding with the balance of the 
funding coming from territorial sources.  The official completion date of FAP 3C was October 14, 1931.  The 
original drawings for FAP 3C are dated January 22, 1931 and are signed by Lyman H. Bigelow, Hawaii Territorial 
Highway Engineer and by H.A. R. Austin, Chief Engineer of the Department of Public Works, City and County of 
Honolulu.  The title blocks for these drawings shows that they were produced by the Territorial Highway 
Department.  The project had three other bridges in addition to Nanahu Bridge, which was referred to as Bridge 
1A in the original drawings.  These were; a bridge over an unnamed stream just east of present day Kuilima Drive 
(referred to as Bridge 2 in original drawings), a bridge at Kawela Stream (referred to as Bridge 2A), and a bridge 
at Waialee Stream (referred to as Bridge 2B).  These drawings indicate that Bridges 2 and 2A are very similar to 
the Nanahu Bridge, with solid panel concrete parapets with curved end stanchions and four 14" wide support 
beams on 7'-6" spacing on the superstructure.  The $183,745 construction contract for FAP 3C was awarded to 
the Kalihi Contracting Co., Ltd.  

The 2013 Hawaii State Historic Bridge Inventory and Evaluation by MKE Associates, LLC. and Fung Associates, 
Inc. lists the Nanahu Bridge as eligible under NRHP Criterion C; however this report finds that the bridge lacks 
distinguishing characteristics nor is it a significant example of its bridge type; thus it is unlikely to be eligible for 
the Hawaii or National Register of Historic Places.     

 
References 
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Management Summary 

Reference Cultural Impact Assessment for Kawela Stream Bridge and Ho‘olapa-
Nanahu Bridge Replacement Project, Kawela, ‘Ōpana, Pahipahi‘ālua, 
and Kahuku Ahupua‘a, Ko‘olauloa District, O‘ahu, TMKs: [1] 5-7-
001:021 por., 5-7-003:053 por., 5-7-006:022 por., 023 por., 5-6-003:044 
por., 5-6-005:013 por., 5-6-005 and 5-7-001 Kamehameha Highway 
Rights-of-Way (Ishihara et al. 2015) 

Date December 2015 
Project Number(s) • FHWA/CFLHD Contract Code: DTFH68-13-R-00027 

• CH2MHILL Project Task ID: 499069.10SU.CS 
• Cultural Surveys Hawai‘i, Inc. (CSH) Job Code: OPANA 2 

Agencies  FHWA/CFLHD, SHPD 
Land Jurisdiction State Department of Transportation (HDOT) 
Project Proponent FHWA/CFLHD, HDOT 
Project Funding FHWA/CFLHD 
Project Location The study areas are located in portions of ‘Ōpana, Kawela, 

Pahipahi‘ālua, and Kahuku Ahupua‘a at the location of Kawela Stream 
Bridge that spans Kawela Stream and in Kahuku Ahupua‘a at the 
location of Ho‘olapa Stream-Nanhu Bridge, which spans Ho‘olapa 
Stream. The study area includes a portion of Kamehameha Highway 
(Route 83). The study areas are depicted on a 1998 Kahuku U.S. 
Geological Survey (USGS) 7.5-minute topographic quadrangle. 

Project Description The purpose of the project is to replace the existing bridges to meet 
current design standards for roadway width, load capacity, bridge 
railing and transitions, and bridge approaches. The existing bridges 
were built in 1931.  

The proposed new Kawela bridge will be a single span, concrete slab 
bridge widened to better accommodate floodwater flows. The centerline 
of the highway will be shifted approximately 10 ft mauka (toward the 
ocean) to minimize impacts to an existing water line on the makai 
(toward the ocean) side of the existing bridge. During construction, a 
temporary two-lane bypass road will be provided on the mauka side of 
the existing bridge. 

The proposed new Ho‘olapa Stream-Nanahu Bridge will be widened 
from 27.4 feet (ft) to 44 ft and lengthened from 24 ft to approximately 
44 ft as compared with the existing structure. The new superstructure 
may consist of precast / prestressed concrete planks with a cast-in-place 
topping. GRS and slide-in bridge will be evaluated. The preliminary 
design proposed deep foundations that will be evaluated during the 
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design process. Retaining walls are anticipated west of the bridge on 
both sides of the roadway and east of the bridge along the mauka 
(inland) side of the roadway. Rehabilitation of the existing bridge was 
considered during the preliminary design, and it was concluded that 
rehabilitation was not cost effective and did not meet the purpose and 
need. A temporary Acrow bridge was identified in the previous 
environmental assessment (EA). This temporary bridge would be 
approximately 120 ft long by 30 ft wide. The bridge railing height will 
be a minimum of 3 ft 6 inches to accommodate bicycles. 

Project Acreage The study areas include approximately 6.3 acres. 
Document Purpose This CIA was prepared to comply with the State of Hawai‘i’s 

environmental review process under Hawai‘i Revised Statutes (HRS) 
§343, which requires consideration of the proposed project’s potential 
effect on cultural beliefs, practices, and resources. Through document 
research and cultural consultation efforts, this report provides 
information compiled to date pertinent to the assessment of the proposed 
project’s potential impacts to cultural beliefs, practices, and resources 
(pursuant to the Office of Environmental Quality Control’s Guidelines 
for Assessing Cultural Impacts) which may include traditional cultural 
properties (TCPs). These TCPs may be significant historic properties 
under State of Hawai‘i significance criterion “e,” pursuant to Hawai‘i 
Administrative Rules (HAR) §13-275-6 and §13-284-6. Significance 
criterion “e” refers to historic properties that “have an important value 
to the native Hawaiian people or to another ethnic group of the state due 
to associations with cultural practices once carried out, or still carried 
out, at the property or due to associations with traditional beliefs, events 
or oral accounts—these associations being important to the group’s 
history and cultural identity” (HAR §13-275-6 and §13-284-6). The 
document will likely also support the project’s historic preservation 
review under HRS §6E and HAR §13-275 and §13-284. The document 
is intended to support the project’s environmental review and may also 
serve to support the project’s historic preservation review under HRS 
§6E-8 and HAR §13-284. 

Due to federal funding, this project is a federal undertaking, requiring 
compliance with Section 106 of the National Historic Preservation Act, 
the National Environmental Policy Act, and Section 4(f) of the 
Department of Transportation Act. The proposed project is also subject 
to Hawai‘i State environmental and historic preservation review 
legislation (HRS §343 and HRS §6E-8/HAR §13-275, respectively).  

Results of 
Background 
Research 

Background for this project yielded the following results (presented in 
approximately chronological order): 
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1. Many heiau (pre-Christian place of worship), ko‘a (shrine, often 
consisting of circular piles of coral or stone, built along the shore 
or by ponds or streams, used in ceremonies to make fish 
multiply), salt pans, and other points of interest can be found 
within Kahuku Ahupua‘a suggeseting this area was somewhat 
populated and industrious during pre- and post-Contact times. 

2. Early accounts of the area by Captain George Vancouver (1798) 
and John B. Whitman (early 1800s) describe the area as being 
arid and uncultivated. However, other accounts by Lieutenant 
James King and Charles Clerk (1779) note the area to be rich and 
cultivated. 

3. LCA testimonies for the ahupua‘a (land division usually 
extending from the uplands to the sea) indicate intense taro 
cultivation in the area and Hawaiian habitation surrounding 
fishponds located on the Kahuku plain. 

4. From 1850-1851, ranching became the dominant industry for 
Kahuku Ahupua‘a. A lack of walls and fences to contain the 
animals resulted in trampled homesteads and dwindling native 
vegetation. Native Hawaiians of the area wrote to missionaries 
urging them to build fences and to establish and enforce trespass 
laws. The hala (pandanus; Pandanus odoratissimus) forests and 
Hawaiian population began to disappear over the years. As a 
result, Kahuku became a lonely sheep and cattle ranch. 

5.  In November 1889, James Campbell leased his Kahuku and 
Honouliuli lands to Benjamin Franklin Dillingham. The lease to 
Dillingham was for 50 years. Dillingham’s development plan 
involved expanding the sugar industry and constructing a railroad 
system on O‘ahu (Kuykendall 1967:68).  

6. Kahuku Plantation planted 2,800 acres of sugarcane and 
harvested its first crop in 1892. The plantation first relied on 
pumped spring water, stream water, and rain to irrigate its crops 
but later resorted to artesian wells. During the first nine years of 
the plantation, transportation to Honolulu was exclusively via 
boat. In 1890, 5 miles of railway with some portable sections 
were laid to haul cane from the field to the mills. In 1899, Oahu 
Railway & Land Company (OR&L) finally completed its 
terminal at Kahuku so sugar could be transported directly to 
Honolulu by train. 

7. In 1916, Kahuku Plantation leased some of its land for pineapple 
cultivation to C. Okayama and other individual growers. 
Eventually growers were obligated to sell their crops to the 
Hawaiian Pineapple Company; Libby, McNeill & Libby of 
Honoulu; and the California Packing Corporation (later known as 
Del Monte Corp.).  
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8. During the early 1930s, many different ethnic groups worked the 
Kahuku cane fields. By 1935, the plantation included 4,490 acres 
under cultivation and 1,137 workers. Various plantation camps 
housed the workers. Camps included Main Village, New Camp, 
Camp 2, Camp 3, Camp 5, Hau‘ula Camp, and Lā‘ie Camp 
(Dorrance 1998:121). 

9. During World War II, the Kahuku Golf Course was used as an 
emergency landing field. The Army Air Force on O‘ahu 
originally planned to build an emergency landing strip at the 
Kahuku golf course but it had not been completed by the time of 
the attack. 

Results of 
Community 
Consultation 

CSH attempted to contact Native Hawaiian Organizations (NHOs), 
agencies, and community members. Consultation was received from the 
following community members: 

1. Jan Becket, retired Kamehameha Schools teacher, author, 
photographer, knowledgeable in cultural sites, Kona Moku 
Representative for the Committee on the Preservation of 
Historic Sites and Cultural Properties 

2. Kamana‘opono Crabbe, Ka Pouhana, Chief Executive Officer, 
Office of Hawaiian Affairs (OHA) 

Impacts and 
Recommendations 

Based on information gathered from the cultural and historic 
background, the proposed project may potentially impact undetected iwi 
kūpuna (ancestral bones). CSH identifies potential impacts and makes 
the following preliminary recommendations. Please note that CSH is 
still awaiting approval of an interview transcription and summary that 
was conducted for this study and the impacts and recommendations may 
change pending approval of the interview transcription and summary. 

1. Previous archaeology conducted makai (toward the ocean) of the 
Kawela Bridge project area indicates State Inventory of Historic 
Places (SIHP) # 50-80-02-6410 has yielded a subsurface cultural 
deposit and six burials. A portion of the Kawela Bridge study 
area is within Jaucas sand deposits, a common sediment for 
interment of the dead. Based on these findings, there is a high 
possibility that iwi kūpuna may be present within the project area 
and that land-disturbing activities during construction may 
uncover presently undetected burials or other cultural finds. 
Should burials (or other cultural finds) be encountered during 
ground disturbance or via construction activities, all work should 
cease immediately and the appropriate agencies should be 
notified pursuant to applicable law, HRS §6E. 
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Section 1    Introduction 

 Project Background 
At the request of CH2M Hill and on behalf of the Federal Highway Administration/Central 

Federal Lands Highway Division (FHWA/CFLHD), Cultural Surveys Hawai‘i, Inc. (CSH) has 
completed this cultural impact assessment (CIA) for the Kawela Stream Bridge Replacement 
Bridge and Ho‘olapa-Nanahu Bridge project ‘Ōpana, Kawela, Pahipahi‘ālua, and Kahuku 
Ahupua‘a, Ko‘olauloa District, O‘ahu, TMKs: [1] 5-7-001:021 por., 5-7-003:053 por., 5-7-
006:022 por., 023 por., and 5-6-005 and 5-7-001 Kamehameha Highway Rights-of-Way. The 
study areas are located in portions of ‘Ōpana, Kawela, and Pahipahi‘ālua Ahupua‘a at the location 
of Kawela Stream Bridge that spans Kawela Stream and in Kahuku Ahupua‘a at the location of 
Ho‘olapa Stream-Nanhu Bridge, which spans Ho‘olapa Stream. The study areas include a portion 
of Kamehameha Highway (Route 83). The study areas are depicted on a portion of the 1998 
Kahuku U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle (Figure 1), aerial 
photographs (Figure 2 and Figure 3), and tax map plats (Figure 4 through Figure 7). 

The purpose of the project is to replace the existing bridges to meet current design standards 
for roadway width, load capacity, bridge railing and transitions, and bridge approaches. The 
existing bridges were built in 1931.  

The proposed new Kawela Bridge will be a single span, concrete slab bridge widened to better 
accommodate floodwater flows. The centerline of the highway will be shifted approximately 10 ft 
mauka (toward the ocean) to minimize impacts to an existing water line on the makai (toward the 
ocean) side of the existing bridge. During construction, a temporary two-lane bypass road will be 
provided on the mauka side of the existing bridge. 

The proposed new Ho‘olapa Stream-Nanahu Bridge will be widened from 27.4 feet (ft) to 44 ft 
and lengthened from 24 ft to approximately 44 ft as compared with the existing structure. The new 
superstructure may consist of precast / prestressed concrete planks with a cast-in-place topping. 
GRS and slide-in bridge will be evaluated. The preliminary design proposed deep foundations that 
will be evaluated during the design process. Retaining walls are anticipated west of the bridge on 
both sides of the roadway and east of the bridge along the mauka (inland) side of the roadway. 
Rehabilitation of the existing bridge was considered during the preliminary design, and it was 
concluded that rehabilitation was not cost effective and did not meet the purpose and need. A 
temporary Acrow bridge was identified in the previous environmental assessment (EA). This 
temporary bridge would be approximately 120 ft long by 30 ft wide. The bridge railing height will 
be a minimum of 3 ft 6 inches to accommodate bicycles.The study areas include approximately 
6.3 acres. For the purposes of this archaeological reconnaissance, the area of potential effect for 
this project includes the entire 6.3-acre study area. 

 Document Purpose 
The purpose of this CIA is to comply with the State of Hawai‘i’s environmental review process 

under Hawai‘i Revised Statutes (HRS) §343, which requires consideration of the project’s 
potential effect on cultural beliefs, practices, and resources. Through document research and 
cultural consultation efforts, this report provides information compiled to date pertinent to the  
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Figure 1. 1998 Kahuku USGS topographic quadrangle, depicting both project areas
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Figure 2. 2013 aerial photograph of Kawela Bridge (Google Earth 2013)
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Figure 3. 2013 aerial photograph with Ho‘olapa-Nanahu Bridge project area (Google Earth 2013)
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Figure 4. Tax Map Key (TMK) [1] 5-7-001 depicting project area at Kawela Bridge (Hawai‘i TMK Service)
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Figure 5. TMK: [1] 5-7-006 depicting the Kawela Bridge project area (Hawai‘i TMK Service)
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Figure 6. TMK: [1] 5-6-003 with Ho‘olapa-Nanahu Bridge project area (Hawai‘i TMK Service)
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Figure 7. TMK: [1] 5-6-005 depicting Ho‘olapa-Nanahu Bridge project area (Hawai‘i TMK Service) 
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assessment of the proposed project’s potential impacts on cultural beliefs, practices, and resources 
(pursuant to the Office of Environmental Quality Control’s Guidelines for Assessing Cultural 
Impacts), which may include traditional cultural properties (TCPs). These TCPs may be significant 
historic properties under State of Hawai‘i significance criterion “e,” pursuant to Hawai‘i 
Administrative Rules (HAR) §13-275-6 and §13-284-6. Significance criterion “e” refers to historic 
properties that “have an important value to the native Hawaiian people or to another ethnic group 
of the state due to associations with cultural practices once carried out, or still carried out, at the 
property or due to associations with traditional beliefs, events or oral accounts—these associations 
being important to the group’s history and cultural identity” (HAR §13-275-6 and §13-284-6). The 
document will likely also support the project’s historic preservation review under HRS §6E and 
HAR §13-275 and §13-284. The document is intended to support the project’s environmental 
review and may also serve to support the project’s historic preservation review under HRS §6E-8 
and HAR §13-284. 

Due to federal funding, this project is a federal undertaking, requiring compliance with 
Section 106 of the National Historic Preservation Act, the National Environmental Policy Act, and 
Section 4(f) of the Department of Transportation Act. The proposed project is also subject to 
Hawai‘i State environmental and historic preservation review legislation (HRS §343 and HRS 
§6E-8/HAR §13-275, respectively).  

 Scope of Work 
The scope of work for this CIA includes the following: 

1. Examination of cultural and historical resources, including Land Commission documents, 
historic maps, and previous research reports with the specific purpose of identifying 
traditional Hawaiian activities including gathering of plant, animal, and other resources or 
agricultural pursuits as may be indicated in the historic record. 

2. Review of previous archaeological work at and near the subject parcel that may be relevant 
to reconstructions of traditional land use activities; and to the identification and description 
of cultural resources, practices, and beliefs associated with the parcel. 

3. Consultation and interviews with knowledgeable parties regarding cultural and natural 
resources and practices at or near the parcel; present and past uses of the parcel; and/or other 
practices, uses, or traditions associated with the parcel and environs. 

4. Preparation of a report that summarizes the results of these research activities and provides 
recommendations based on findings. 

 Environmental Setting 
1.4.1 Natural Environment 
1.4.1.1 Kawela Bridge 

The study area is located near the mauka extent of the generally level and low-lying coastal 
plain of Kahuku, at the northern tip of the island of O‘ahu. Portions of the surrounding coastal 
plain are protected wetlands, including the Punamanō Unit of the James Campbell National 
Wildlife Refuge. Elevations within the study area range from approximately 8–10 m (26–33 ft) 
above mean sea level.  
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According to the U.S. Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) 
database (2001) and soil survey data gathered by Foote et al. (1972), soils within the study area 
consist of Jaucas sand, 0 to 15% slopes (JaC), Waialua silty clay, 0 to 3% slopes (WkA), Mokuleia 
loam (Ms), Mokuleia clay loam (Mt) (Figure 8).  

Soils of the Jaucas Series are described as follows: 

This series consists of excessively drained, calcareous soils that occur as narrow 
strips on coastal plains, adjacent to the ocean. These soils occur on all the islands 
of this survey area. They developed in wind- and water-deposited sand from coral 
and seashells. They are nearly level to strongly sloping. Elevation range from sea 
level to 100 feet; but locally on Molokai, the elevation is as high as 650 feet. The 
annual rainfall amounts to 10 to 40 inches. [Foote et al. 1972:48] 

Soils of the Waialua Series are described as follows: 

This series consists of moderately well drained soils on alluvial fans on the island 
of Oahu. These soils developed in alluvium weathered from basic igneous rock. 
They are nearly level to steep. Elevations range from 10 to 100 feet. The annual 
rainfall amounts to 20 to 50 inches; most of it occurs between November and April. 
[Foote et al. 1972:128] 

Soils of the Mokuleia Series are described as follows: 

This series consists of well-drained soils along the coastal plains on the islands of 
Oahu and Kauai. These soils formed in recent alluvium deposited over coral sand. 
They are shallow and nearly level. Elevations range from nearly sea level to 100 
feet. The annual rainfall amounts to 15 to 40 inches on Oahu and 50 to 100 inches 
on Kauai. [Foote et al. 1972:95] 

The study area receives an average of approximately 100 mm (39 inches) of annual rainfall 
(Giambelluca et al. 2013). Observed vegetation within the study area consists almost entirely of 
exotic weeds and grasses including California grass (Urochloa mutica) and koa haole (Leucaena 
leucocephala). 

1.4.1.2 Ho‘olapa-Nanahu Bridge 

According to the U.S. Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) 
database (2001) and soil survey data gathered by Foote et al. (1972), soils within the study area 
consist of Waialua silty clay, 3 to 8% slopes (WkB), Waialua silty clay (WkA), Kaena clay, 2 to 
6% slopes (KaB), and Kaena stony clay, 6 to 12% slopes (KaeC) (Figure 9).   

Soils of the Kaena Series are described as follows: 

This series consists of very deep, poorly drained soils on alluvial fans and talus 
slopes on the island of Oahu and Kauai. These soils developed on alluvium and 
colluvium from basic igneous material. They are gently sloping to steep and are 
commonly stony. Elevations range from 50 to 150 feet. The annual rainfall amounts 
to 30 to 45 inches, most of which occurs between November and April. [Foote et 
al. 1972:49] 
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Figure 8. Kawela Bridge project area with Foote et al. 1972 soil survey overlay (Google Earth 2013) 
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Figure 9. Ho‘olapa-Nanahu Bridge project area with Foote et al. 1972 soil survey overlay (Google Earth 2013)
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The study area receives an average of approximately 100 mm (39 inches) of annual rainfall 
(Giambelluca et al. 2013). Vegetation within the study area includes exotic weeds and grasses 
including California grass (Urochloa mutica) and koa haole (Leucaena leucocephala). 

1.4.2 Winds and Rains of Ko‘olauloa 
Makani is the Hawaiian word for wind. The Wind Gourd of La‘amaomao tells the story of how 

Pāka‘a and his son Kuāpāka‘a, descendants of the wind goddess La‘amaomao, control the winds 
of Hawai‘i through a gourd that contains the winds and could be called forth by chanting their 
names. Pāka‘a’s chant traces the winds of O‘ahu in the moku (district) of Koʻolauloa. Seven winds 
are identified throughout the moku: Mālualoa, a sea wind that blows hard from the northeast; 
Peapueo, a wind of Kaunala, Kahuku, and Puʻukapu; Ahamanu, a wind of Kahuku; Lanakila, a 
wind of Hauʻula; Moaʻe, a wind of Punaluʻu; ‘Āhui, a wind of Kahana; and Holopali, a wind of 
Kaʻaʻawa (Nakuina 1992:138–140). 

Hawaiians have given names associated poetically with particular places, referring to the action 
of the rain on plants or showing the supposed effects of rain on people or their possessions (Pukui 
and Elbert 1986:361). Kūkulu Nā Uapo, an eighth grade curriculum, lists the Hawaiian wind and 
rain names and mentions Ua-kani-koʻo as the rain that accompanies the Koʻolau wind. 

1.4.3 Built Environment 
1.4.3.1 Kawela Bridge 

The study area consists of fallow agricultural lands bordering the two-lane asphalt-paved 
Kamehameha Highway. No modern structures are located within the study area. Limited ranch-
related infrastructure exists within the study area, consisting of barbed-wire fencing and a corral 
constructed of scrap aluminum guard rails. The surrounding area primarily consists of resort, 
military, and rural agricultural lands with limited agricultural and residential infrastructure 
including unpaved roads, single-family houses, and sheds. 

Makai Ranch is located north of the study area. To the northwest, immediately adjacent to the 
study area is a portion of the Turtle Bay Hilton Resort, specifically the Links at Kuilima golf 
course. The U.S. Military maintains a gate at Charlie Road to the southeast of the study area. 
1.4.3.2 Ho‘olapa-Nanahu Bridge 

The study area is surrounded by in-use agricultural fields south of Kamehameha Highway and 
a combination of residential beach lots and undeveloped land north of Kamehameha Highway. 
The study area’s built environment includes Kamehameha Highway (Route 83), Kawela Camp 
Road, and Kawela Stream Bridge, the focus of the current study.
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Section 2    Methods 
Research centers on Hawaiian activities including ka‘ao (legends), wahi pana (storied places), 

‘ōlelo no‘eau (proverbs), oli (chants), mele (songs), traditional mo‘olelo (stories), traditional 
subsistence and gathering methods, ritual and ceremonial practices, and more. Background 
research focuses on land transformation, development, and population changes beginning with the 
early post-Contact era to the present day. 

Cultural documents, primary and secondary cultural and historical sources, historic maps, and 
photographs were reviewed for information pertaining to the study area. Research was primarily 
conducted at the CSH library. Other archives and libraries including the Hawai‘i State Archives, 
the Bishop Museum Archives, the University of Hawai‘i at Mānoa’s Hamilton Library, Ulukau, 
The Hawaiian Electronic Library (Ulukau 2014), the State Historic Preservation Division (SHPD) 
Library, the State of Hawai‘i Land Survey Division, the Hawaiian Historical Society, and the 
Hawaiian Mission Houses Historic Site and Archives are also repositories where CSH cultural 
researchers gather information. Information on Land Commission Awards (LCAs) were accessed 
via Waihona ‘Aina Corporation’s Māhele database (Waihona ‘Aina 2000), the Office of Hawaiian 
Affairs (OHA) Papakilo Database (Office of Hawaiian Affairs 2015), and the Ava Konohiki 
Ancestral Visions of ‘Āina website (Ava Konohiki 2015). 

 Community Consultation 
2.1.1 Scoping for Participants 

The cultural department commence our consultation efforts by utilizing our previous 
community contact list to facilitate the interview process. We then review an in-house database of 
kūpuna (elders), kama‘āina (native born), cultural practitioners, lineal and cultural descendants, 
Native Hawaiian Organizations (NHOs; includes Hawaiian Civic Clubs and those listed on the 
Department of Interior’s NHO list), and community groups. CSH also contacts agencies such as 
SHPD, OHA, and the appropriate Island Burial Council where the proposed project is located for 
their response on the project and to identify lineal and cultural descendants, individuals and/or 
NHO with cultural expertise and/or knowledge of the study area. CSH is also open to referrals and 
new contacts. 

2.1.2 “Talk Story” Sessions 
Prior to the interview, CSH cultural researchers explain the role of a CIA, how the consent 

process works, the project purpose, the intent of the study, and how their ‘ike (knowledge) and 
mana‘o (thought, opinion) will be used in the report. The interviewee is given an Authorization 
and Release Form to read and sign. 

“Talk Story” sessions range from the formal (e.g., sit down and kūkā [consultation, discussion] 
in the participant’s place of choice over set interview questions) to the informal (e.g., hiking to 
cultural sites near the study area and asking questions based on findings during the field outing). 
In some cases, interviews are recorded and transcribed later. 

CSH also conducts group interviews, which range in size. Group interviews usually begin with 
set, formal questions. As the group interview progresses, questions are based on interviewees’ 
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answers. Group interviews are always transcribed and notes are taken. Recorded interviews assist 
the cultural researcher in 1) conveying accurate information for interview summaries, 2) reducing 
misinterpretation, and 3) adding missing details to mo‘olelo. 

CSH seeks kōkua (assistance) and guidance in identifying past and current traditional cultural 
practices of the study area. Those aspects include general history of the ahupua‘a (traditional land 
division extending from the mountain to the sea); past and present land use of the study area; 
knowledge of cultural sites (for example, wahi pana, archaeological sites, and burials); knowledge 
of traditional gathering practices (past and present) within the study area; cultural associations 
(ka‘ao and mo‘olelo); referrals; and any other cultural concerns the community might have related 
to Hawaiian cultural practices within or in the vicinity of the study area. 

2.1.3 Interview Completion 
After an interview, CSH cultural researchers transcribe and create an interview summary based 

on information provided by the interviewee. Cultural researchers give a copy of the transcription 
and interview summary to the interviewee for review and ask that they make any necessary edits. 
Once the interviewee has made those edits, CSH incorporates their ‘ike and mana‘o into the report. 
When the draft report is submitted to the client, cultural researchers then prepare a finalized packet 
of the participant’s transcription, interview summary, and any photos that were taken during the 
interview. We also include a thank you card and honoraria. 

It is important that CSH cultural researchers cultivate and maintain community relationships. 
The CIA report may be completed, but CSH researchers continuously keep in touch with the 
community and interviewees throughout the year—such as checking in to say hello via email or 
by phone, volunteering with past interviewees on community service projects, and sending holiday 
cards to them and their ‘ohana (family). CSH researchers feel this is an important component to 
building relationships and being part of an ‘ohana and community. 

“I ulu no ka lālā i ke kumu—the branches grow because of the trunk,” is an ‘ōlelo no‘eau 
(#1261) shared by Mary Kawena Pukui with the simple explanation: “Without our ancestors we 
would not be here” (Pukui 1983:137). As cultural researchers, we often lose our kūpuna but we do 
not lose their wisdom and words. We routinely check obituaries and gather information from other 
community contacts if we have lost our kūpuna. CSH makes it a point to reach out to the ‘ohana 
of our kūpuna who have passed on and pay our respects including sending all past transcriptions, 
interview summaries, and photos for families to have on file for genealogical and historical 
reference. 
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Section 3    Ka‘ao and Mo‘olelo 

 Traditional Legends 
3.1.1 The Mullet of Pearl Harbor and Makahoa Point at Mālaekahana 

McAllister (1933:155) recorded the remains of a fishing shrine at Makahoa Point at the west 
end of Mālaekahana Bay. At Makahoa Point was a fishpond called Waipunaea, which according 
to legend was the place where mullet came that traveled all the way from Pearl Harbor. McAllister 
(1933:155) noted, “To this day schools of mullet come around the island to this northern point of 
Mālaekahana. They go no farther, and their apparent disappearance still mystifies the Hawaiians.” 

One version (Fornander 1919:270–273) of the migrating mullet concerns a man named 
Maikoha, who was exiled by his father for breaking several kapu (tabus). Makioha settled in 
Kaupō, Maui and changed into the first wauke (paper mulberry; Broussonetia papyrifera) plant. 
His four sisters, Kaihuopala‘ai, Kaihuko‘a, Ihukoko, and Kaihuku‘una, came in search of him, and 
found his piko (umbilical cord) beneath the wauke plant. They left their brother in Kaupō and 
returned to O‘ahu, landing first in ‘Ewa (near Pearl Harbor) and then traveled along the coast to 
Wai‘anae, Waialua, and then to Lā‘ie. At each of the three places, one sister marries a local man, 
and a certain type of fish that accompanies them also stays in that place. At the first and last stops, 
Pearl Harbor and Lā‘ie, the associated fish are the mullet. At Lā‘ie, the last sister marries a man 
named Laniloa, which is also the name of the south point of Mālaekahana Bay. 

. . . hele mai la lakou a hiki ma Oahu. 
Ike aku la o Kaihuopalaai i ka maikai o Kapapaapuhi, he kane e noho ana ma 
Honouliuli, ma Ewa. Moe iho la laua, a noho iho la o Kaihuopalaai i laila a hiki i 
keia la. Oia kela loko kai e hoopuni ia nei i ka anae, nona na ia he nui loa, a hiki i 
keia kakau ana. 
A noho o Kaihuopalaai i laila, hele aku la kona mau hoahanau a hiki ma Waianae, 
moe o Kaihukoa me Kaena, he kane ia e noho ana i laila. He kanaka maikai loa o 
Kaena, a he ‘lii no hoi no Waianae. Nolaila, noho o Kaihukoa malaila a hiki i keia 
la, oia kela koa ma waho o ka lae o kaena. A o na ia i hele pu mai me i, oia ka ulua, 
ke kahala, ka mahimahi. 
A noho ia i Waianae, hele aku kona mau hoahanau a hiki ma Waialua, loaa o 
Kawailoa ia Ihukoko, he kane ia, a noho iho la me ia. O ka ia i hele pu mai me 
Ihukoko, o ke aholehole. 
A noho ia i laila, hele aku la o Kaihukuuna, a hiki i Laie, loaa o Laniloa, he kane 
ia, a noho iho la laua. O ka ia i hele mai me Kaihukuuna, he anae, a hiki i keia la. 
Translation: 

Upon their arrival on O‘ahu, Kaihuopalaai saw a goodly man by the name of 
Kapapaapuhi [meaning “the eel flats”] who was living at Honouliuli, Ewa; she fell 
in love with him and they were united, so Kaihuopalaai has remained in ‘Ewa to 
this day. She was changed into that fish pond [Kapapa‘apuhi] in which mullet 
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[‘anae; Mugil cephalus] are kept and fattened, and this fish pond is used for that 
purpose to this day. 

When Kaihuopalaai decided to stay in Ewa, her sisters proceeded on to Waianae, 
where Kaihukoa decided to make her home and she was married to Kaena, a man 
who was living at this place, a very handsome man and a chief of Waianae. So she 
remained in Waianae and she is there to this day. She changed into that fishing 
ground directly out from the Kaena Point, and the fishes that came with her were 
the ulua [crevalle; Caranx hippos], the kahala [amberjack; Seriola dumerilii], and 
the mahimahi [dolphin fish; Coryphaena hippurus]. 

When Kaihukoa decided to stay in Waianae, the remaining sisters continued on to 
Waialua, where Kawailoa met Ihukoko. Kawailoa was a single man and as he fell 
in love with Ihukoko the two were united and they became husband and wife. 
Ihukoko remained here, and the fish that accompanied her from their home was the 
aholehole [flagtail; Kuhlia sandvicensis].  

When Ihukoko decided to remain in Waialua, the sister that was left, Kaihukuuna, 
continued on her way until she came to Laie where she met Laniloa, a goodly man, 
and they lived together as husband and wife. The fish that came with her was the 
mullet and it too remained there to this day. [Fornander 1919:5 (2):270–273]  

The name of Maikoha’s sister, Kaihu o pala‘ai, which means “the nose of Pala‘ai” (Pukui et 
al. 1974:68) is also the name the Hawaiians used for the west loch of Pearl Harbor. Beckwith 
(1918) says that Kaihuopala‘ai changed into the fishpond near Kapapa‘apuhi, which means “the 
eel flats.” Kapapa‘apuhi is identified on old maps as a point that juts into the loch; early Hawaiian 
settlement was focused on this area.  

Maikoha and his sisters were the children of Hina‘aimalama, a goddess of the undersea land of 
Kahikihonuakele. “Hina‘aimalama” means “Hina feeding on the moon,” a name for the waning 
moon. Hina‘aimalama was said to have “turned the moon into food and the stars into fish” 
(Fornander 1919:5(2):266). The children of Hina‘aimalama and Konikonia, nature gods associated 
with fertility, were the sons Kaneaukai, Kanehulikoa, Kanemilohai Kaneapua, and Maikoha, and 
the daughters Kaihukoa, Ihuanu, Kaihukuuna, and Kaihuopala‘ai (Fornander 1919:5(2):266–268). 

Raphaelson (1925) gives another version of this tale, and explains why the mullet stop at 
Mālaekahana: 

This is the story of Malaekahana, the place where the mullet stops. This is the story 
of the unpractical fisherman who would not heed the wise warning of his practical 
wife.  

But he had spells of genius, that fisherman, in spite of the fact that he was a 
stubborn, willful man. 

‘It is ridiculous,’ his wife had said to him when he had planted great quantities of 
sweet potatoes. ‘What will you do with them? We cannot eat them; you cannot sell 
them; they will rot.’ 
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But he was stubborn. He gave no heed. And later his wife had a chance to say, ‘I 
told you so,’ which she said again and again, until finally, after a day of quarrelling, 
she made him promise to take the potatoes over to Pearl Harbor, where perhaps 
they could be sold. She went with him. But there to their dismay, they found that 
everyone in Pearl Harbor had plenty of sweet potatoes of their own. 

Night came, and the fisherman and his wife bickered and quarreled. She nagged 
and grumbled all the while cooking a mess of the hated potatoes so that they could 
have something for supper. But he was angry and refused to eat. So she picked up 
the pototoes [sic] and, in a fit of temper, threw them into the sea. 

Immediately then great schools of fish came crowding toward the shore. The eyes 
of the fisherman grew big. But he had no net, no way to catch the fish. He had 
nothing but sweet potatoes. 

At last there came the big idea. The fisherman took his sweet potatoes and started 
back toward Kahana bay. At each inlet, he had his wife cooked some of the potatoes 
and threw them into the sea. It took a long time to get home, but when at last they 
reached Kahana bay they were followed by great swarms of hungry mullet, which 
he caught in this net.  

This is the explanation that is given of a strange phenomenon that occurs on the 
island of Oahu. The mullet appear every year, first in Pearl Harbor, then in each 
successive inlet, around the island until it finally reaches Malaekana [Mālaekahana] 
bay. Beyond this inlet there is mullet, but it is not the kind that swims from bay to 
bay. 

Why did the fish not stop at Kahana bay? It is not told. It may be that they went on 
a little way in hopes of more sweet potatoes. No one seems to know. 

And after Malaekahana? Where does the mullet go from here? That too, no one 
knows. Unless, as the Hawaiians tell you, there is an underground tunnel through 
which they swim. [Raphaelson 1925] 

In a third version (Nakuina 1998), Ihuopala‘ai is the brother of a woman living in Lā‘ie. As the 
fish were scarce in Lā‘ie, this woman sent her husband to Ihuopala‘ai, who had the mullet follow 
her husband on his return trip, which was made along the shore around Makapu‘u Point with the 
mullet following in the water. Makea tells me that Kaihuopoala‘ai’s sister was named 
Mālaekahana.  

The home of the anae-holo is at Honouliuli, Pearl Harbor, at a place called 
Ihuopalaai. They make periodical journeys around to the opposite side of the island, 
starting from Pu‘uloa and going to windward, passing successively Kumumanu, 
Kalihi, Kou, Kalia, Waikiki, Kaalawai and so on, around to the Koolau side, ending 
at Lā‘ie, and then returned by the same course to their starting point. This fish is 
not caught at Waianae, Kaena, Waialua, Waimea or Kahuku because they do not 
run that way, though these places are well supplied with other kinds. The reason 
given for this is as follows: 
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Ihuopalaai had a Kū‘ula, and this fish-god supplied anae. Ihuopalaai’s sister took a 
husband and went and lived with him at Laie, Ko‘olauloa. In course of time a day 
came when there were no fish to be had. In her distress and desire for some she be-
thought herself of her brother, so she sent her husband to Honouliuli to ask 
Ihuopalaai for a supply, saying: ‘Go to Ihuopalaai, my brother, and ask him for fish. 
If he offers you dried fish refuse it by all means, do not take it, because it is such a 
long distance that you would not be able to carry enough to last us for any length 
of time.’ 

When her husband arrived at Honouliuli he went to Ihuopalaai and asked him for 
fish. His brother-in-law gave him several large bundles of dried fish, one of which 
he could not very well lift, let alone carry a distance. This offer was refused and 
reply given according to instruction. Ihuopalaai sat thinking for some time and then 
told him to return home, saying: ‘You take the road on the Kona side of the island; 
do not sit, nor sleep on the way till you reach your own house.’ 

The man started as directed and Ihuopalaai asked Kū‘ula to send fish for his sister, 
and while journeying homeward as directed a school of fish was following in the 
sea, within the breakers. He did not obey fully the words of Ihuopalaai for he 
became so tired that he sat down on the way, but noticed whenever he did so that 
the fish rested too. The people seeing the school of fish went and caught them. Of 
course not knowing that this was his supply he did not realize that the people were 
taking his fish.  

Reaching home he met his wife and told her he had brought no fish but had seen 
many all the way, and pointed out to her the school of anae-holo which was then 
resting abreast of their house. She told him it was their supply, sent by Ihuopalaai, 
his brother-in-law. They fished and got all they desired, whereupon the remainder 
returned by the same way till they reached Honouliuli where Ihuopalaai was living, 
and ever afterwards this variety of fish has come and gone the same way every year 
to this day, commencing sometime in October and ending in March or April. 
[Nakuina 1998:270–272] 

3.1.2 Kāne and Kanaloa in Ko‘olauloa                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
Many people gathered at the beach one day when a stranger approached them. This was the god 

Kāne, but he was unrecognizable. “Why are there so many of you gathered here?” asked Kāne to 
the crowd (McAllister 1933:152). The crowed replied, “To catch ‘ō‘io [bonefish; Albula vulpes]. 
A large school swims near in the water.” Kāne stated that was not ‘ō‘io, but eels. The people 
laughed and questioned “who was this stranger to dispute the words” of the kama‘āina (McAllister 
1933:152)? Kāne wagered with the residents that they were in fact eel and not ‘ō‘io as they 
originally thought. Canoes with large nets were launched and surrounded the school. To the 
residents surprise it was eel and not ‘ō‘io. The residents began to wonder who this strange man 
was. Kāne escorted the residents mauka where they reached a fresh water spring. The residents 
were parched and tired. Stopping at the entrance of a valley to rest, Kāne struck a stone known as 
Waikāne and water immediately began to pour forth. Nearby and in line with Waikāne was a ko‘a 
(fishing shrine) called Pahipahi‘ālua, the same name as the ahupua‘a (McAllister 1933:152). 
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3.1.3 The Epic Tale of Hi‘iakaikapoliopele 
In the ka‘ao of Hi‘iakaikapoliopele, a group of Hi‘iaka’s aikāne (friend) and herself travel 

around the island of O‘ahu. As the group leaves Malaekahana and enters Kahuku, the land at this 
time was “known to hover over the sea was held fast and secured in place by the hala trees” 
(Ho‘oulumāhiehie 2006:156). The group continued to travel upon the path that is now 
Kamehameha Highway until they saw Lewa, a supernatural woman of Kahuku. When Lewa saw 
the party passing through she became enraged. The party noticed the wind swirling, hala leaves 
began to fall, and the rain began to move from makai (seaward) to mauka. Hi‘iaka looked to her 
aikāne Wahine‘ōma‘o and asked her if she recalled her cautions previously mentioned along the 
coast. Wahine‘ōma‘o said she did. Hi‘iaka then warned, 

The tangles of Ko‘olau that I mentioned in that chant were the nasty intentions of 
this fellow woman here. She is a woman, and we are women as well. How very 
vexing a woman can be. One gets angry at another, jealous of one another. That 
anger would be appropriate if we had done something wrong to this woman friend 
of ours. I will show her that if she unleashes her fury on us and does not 
acknowledge me or pay heed to my chant, then the boyish side of each of us has 
yet to be seen. She may win for O‘ahu, or I may win on behalf of Hawai‘i. 
[Ho‘oulumāhiehie 2006:157] 

The wind and rain began to pummel in front of Hi‘iaka, Wahine‘ōma‘o, and their other aikāne 
Pā‘ūopala. Hi‘iaka then ordered Pā‘ūopala to shelter them in her plant form—the pala‘ā fern 
(Ho‘oulumāhiehie 2006:157). Hi‘iaka began to chant (see Section 3.4.1.2 for Hi‘iaka’s chant to 
Lewa). When Lewa realized this was in fact Hi‘iaka, her wrath subsided. Lewa was overcome with 
a sense of fear. Because Lewa had no reaction or response, Hi‘iaka chanted again. At the close of 
Hi‘iaka’s chant, the wind and rain ceased. Then a voice called out, “Hi‘iakaikapoliopele! 
Welcome. I was wrong to be so rash!” (Ho‘oulumāhiehie 2006:158).  

The kama‘āina urged the party to stay and eat. Lewa sent her daughters who took the form of 
koloa ducks to gather taro leaves and immediately a bundle of leaves was at Hi‘iaka’s disposal. 
Wahine‘ōma‘o also had food such as pai‘ea crab, limu līpoa, ‘opihi, he‘e, and other delicacies. 
The party sat and ate together. Hi‘iaka then said to Lewa: 

This is where you shall stay, and become well-known here. Those breast-shaped 
hills of ours will be commemorated in the epithet ‘The Breasts of Lewa.’ And the 
land of Kahuku will also be remembered as ‘the land that floats on the sea.’ 
[Ho‘oulumāhiehie 2006:158] 

Lewa was grateful for Hi‘iaka’s words. The party continued to stay until they were ready to leave 
and began on the path to Waialua.  

 Wahi Pana (Legendary Places) 
A wahi pana, also referred to as a place name, “physically and poetically describes an area 

while revealing its historical or legendary significance” (Landgraf 1994:v). Wahi pana can refer 
to natural geographic locations such as streams, peaks, rock formations, ridges, offshore islands 
and reefs, or they can refer to Hawaiian land divisions such as ahupua‘a, or ‘ili (land division 
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smaller than an ahupua‘a), and man-made structures such as fishponds. In this way, the wahi pana 
of Honolulu and the study area tangibly link the kama‘āina of Honolulu to their past. 

 The mauka section of the Pahipahi‘ālua Ahupua‘a is bordered by Kaunala Ahupua‘a to the 
west and Hanakaoe Ahupua‘a to the east. The ahupua‘a is also bordered by Waiale‘e Ahupua‘a, 
which continues makai. However, on the east, the mauka section of the ahupua‘a is bordered by 
Kawela Ahupua‘a followed by ‘Ōpana Ahupua‘a, which continues makai. The mauka portion of 
the ahupua‘a never reaches the Ko‘olau Mountain Range. Kapi Pond, also known as Punaulua 
Pond, is located on the far western portion of Kawela Bay. The pond is no more than 100 ft wide 
(Sterling and Summers 1978:147). An expanded story concerning a legend around the pond can 
be found in Section 3.1.2.  

‘Ōpana Ahupua‘a is similar to Pahipahi‘ālua as it does not extend to the Ko‘olau Mountains. 
The ahupua‘a is bordered by Pahipahi‘ālua Ahupua‘a to the west and Kawela Ahupua‘a to the 
east. The gods Kāne and Kanaloa once lived at ‘Ōpana Ahupua‘a. Just outside Kawela Bay there 
is a horseshoe-shaped pile of rocks known as Papa‘amui. This is the location where Kāne and 
Kanaloa went to scoop fish (Sterling and Summers 1978:147). A small spring-watered terrace 
called Kawela, the same name as the bay, was located in ‘Ōpana extending to Hanakaoe Ahupua‘a 
(Sterling and Summers 1978:147). 

The mauka section of Kawela Ahupua‘a is bordered to the west by Pahipahi‘ālua Ahupua‘a. 
Mid-way down the ahupua‘a heading makai, Kawela is then bordered by ‘Ōpana Ahupua‘a. To 
the east of Kawela Ahupua‘a is Hanakaoe Ahupua‘a. The most mauka point within Kawela 
Ahupua‘a is Mount Kawela, an 800-ft peak. The ahupua‘a does not touch the Ko‘olau Mountains. 
Kawela Bay borders the western makai portion of the ahupua‘a. Papa‘moi Island is an offshore 
islet that can be found outside Kawela Bay. A legendary stone known as the Waikāne Stone can 
be found near the Kawela and Hanakaoe Ahupua‘a border (see Section 3.1.2 for an expanded 
story). 

Kahuku Ahupua‘a is bordered by Hanakaoe Ahupua‘a to the west and Keana Ahupua‘a to the 
east. In the mauka sections, the ahupua‘a is bordered by Malaekahana Ahupua‘a as it extends to 
the crest of the Ko‘olau Mountains at a height of approximately 1,600 ft. Many heiau (pre-
Christian place of worship), ko‘a, salt pans, and other points of interest can be found in Kahuku 
Ahupua‘a suggesting this area was somewhat populated and industrious during pre- and post-
Contact periods.  

Pu‘uala Heiau is said to have been located on a ridge that overlooked Kahuku Ranch (Sterling 
and Summers 1978:149). However, during an archaeological survey conducted by J.G. McAllister 
in 1930, there was no evidence of any structure.  

Kukio Pond is located approximately 300 ft from the ocean between Hanaka‘īlio Beach and 
Puhikukae Beach. The natural basin was filled with brackish water (Sterling and Summers 
1978:149). The pond was larger in size and contained various fish as it was surrounded by a large 
Hawaiian settlement. Several Land Commission Awards (LCA) can be found in the vicinity of 
Kukio Pond, however, the majority of land claims are found further north near Punamano Spring. 
The small watering hole is located on the flat limestone and is approximately 15 ft in diameter and 
also consists of brackish water (see Section 3.2.3 for an expanded mo‘olelo).  
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Kaneakua is a ko‘a slightly inland from Puhikukae Beach. The ko‘a is made of up flat coral 
rocks approximately 1 to 2 ft in size, creating an enclosed area 5.5 ft wide by 11 ft long. The 
interior is paved with ‘ili‘ili (small stones, pebbles). McAllister surveyed the site during 1930, 
however, when Bishop Museum staff attempted to relocate the ko‘a in 1954, it was believed to 
have been destroyed (Sterling and and Summers 1978:150).  

Between Puhikukae and Kaneakua ko‘a are several natural depressions that were formerly used 
as salt pans (Sterling and Summers 1978:150). To the east of the salt pans, there are two stones in 
the water known as Kahoa. The two stones are approximately 250 ft from the shoreline and front 
Kalaewila Heiau (see Section 3.2.4 for an expanded story on Kahoa). Kalaewila Heiau consists of 
large coral rocks ranging in size from 1 to 2 ft in size that sit in a large rectangle measuring 42 ft 
by 44 ft. McAllister relates that due to the close proximity to the ocean, one would assume it is a 
fishing shrine. However, an informant for McAllister states it was a heiau and he had heard drums 
near the area (Sterling and Summers 1978:150). Bishop Museum staff attempted to relocate 
Kalaewila Heiau in 1954 but believed it to be destroyed.  

Kalaiokahipa Ridge is located just mauka of Kamehameha Highway. The porous ridgeline 
contained many caves that were used for Native Hawaiian burials (Sterling and Summers 
1978:151). On the western side is an overhanging ledge where two stalactites hang and continually 
drip water. It was said that these two stalactites were the breasts of a woman said to be Kahipa 
(Sterling and Summers 1978:151–152). Another name for this woman is Nawaiuolewa. 
Coincidentally, Nawaiuolewa is also the character that Hi‘iaka and her two aikāne, Wahine‘ōma‘o 
and Pā‘ūopala, encounter while they travel the Ko‘olau coastline (see Section 3.4.1 for an 
expanded story).  

Kaauhelemoa Fishpond was located mauka of Kamehameha Highway near the Keana 
Ahupua‘a boundary. The fishpond is named after its guardian who was half-man and half-chicken 
(McAllister 1933:154). The pond is said to have been fed by a spring. The pond was later covered 
for the cultivation of sugarcane.  

Kahuku Fishpond is located makai of Kamehameha Highway and near the Keana Ahupua‘a 
border. Informants for J.G. McAllister noted that despite it being called a fishpond, it was actually 
a swamp. Today, it is the site of the James Campbell National Wildlife Refuge (Fish and Wildlife 
Service 2013). 

3.2.1 Keana Cave 
McAllister (1933:155) found Keana Cave “near the mountain side of the public school, 

Kahuku.” In a chant to the goddess Pele, Nathaniel Emerson (1978:230–232) recorded the phrase 
pahu-kapu a ka leo, or to “proclaim the edict of silence.” This edict, or kānāwai, belonged to 
Kānehekili, the god of thunder. Hekili (meaning “thunder”) was once a man who had many 
enemies. When people cursed him, they were killed by lightning. “His enemies therefore plotted 
in their hearts to kill him and whispered about it in secret. While they whispered, thunder struck. 
His enemies ceased to plot and to think evil thoughts” (Kamakau 1991:69). Hekili became a kahu 
(guardian) to the thunder aspect of the god Kāne, or Kānehekili. The kānāwai of Kānehekili was 
hāwanawana (meaning “to whisper”), that no one could make even a small sound during sacred 
rites or while in his presence, which was marked by the sound of thunder (Kamakau 1991:22; 
Pukui and Elbert 1986:127). 



Cultural Surveys Hawai‘i Job Code: OPANA 2  Ka‘ao and Mo‘olelo 

CIA for the Kawela and Hoʻolapa-Nanahu Bridges, ‘Ōpana, Kawela, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW 
  

23 

 

He says [the friend] that when he was a boy, his mother, when a thunder-storm 
arose, would often say to him, ‘keep silence! That’s Kane-hekili.’ In Kahuku, island 
of Oahu, at a place not far from the sugar-mill, is a cave, known as Keana. In former 
times this cave was the home where lived a mother, and her two sons. One day, 
having occasion to journey to a distance, she left them with this injunction, ‘If 
during my absence you hear the sound of thunder, keep still, make no disturbance, 
don’t utter a word. If you do it will be your death.’ During her absence, there sprang 
up a violent storm of thunder and lightning, and the young lads made an outcry of 
alarm. Thereupon a thunderbolt struck them dead, turning their bodies into stone. 
Two pillar-shaped stones standing at the mouth of the cave are to this day pointed 
out in confirmation of the truth of this legend. [Emerson 1978:233] 

McAllister (1933:155) confirmed the location of this cave, stating the “rocks stand out 
prominently; one is much larger than the other and can easily be seen from the school grounds.” 

3.2.2 Punaho‘olapa 
A particular kapa (tapa, as made from wauke or māmāki bark) board in Kahuku Ahupua‘a made 

a sound unlike any other kapa board on the island of O‘ahu. The kapa board was placed in a body 
of water inland after a day of beating to keep it free from cracks during production (Sterling and 
Summers 1979:149). The following day the board was nowhere to be found. A search party was 
assembled to look for the board. The party searched Ko‘olau, Waialua, and other districts until it 
was found in Waipahu. Recognized by the tone it made when struck, the owner claimed the board. 
However, those who resided in ‘Ewa refused to surrender their new kapa board. To test the theory 
of how the kapa board arrived in Waipahu, the residents of ‘Ewa traveled to Kahuku to visit where 
the board was last seen. A bundle of ti leaves was gathered and wrapped together then thrown into 
the waters of Punaho‘olapa. The residents of ‘Ewa then traveled back to Waipahu and as predicted, 
the bundle of ti leaves emerged.  The kapa board was returned to its rightful owner. 

Raphaelson (1929) tells a similar story: 

There are tapa board and tapa boards. Some resound monotonously to the tap of the 
sticks. Others sound hollow like the beat of a drum. And one out of hundreds will 
sound clear and ringing like a copper bell.  

Such a board was owned and prized by a native woman who lived down toward the 
coast at the right of the road. In front of her house was a pool of clear water, Puna-
hoolapa, which means bright spring. 

Now here is the tale that is told of that spring— 

One night the woman had washed her board by the brink of the pool. She placed it 
on the bank to dry. The next day it was gone—completely gone. They searched for 
days. 

But they found it again—far from home—on the leeward side, near the mill at 
Waipahu. 

The woman was coming along the road when she heard a sound like a copper bell. 
And there was woman, ponding tapa upon a board.  She asked how the board had 
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come all that way. And the woman said it was a gift from the gods, for one morning 
she went to the spring near the road, and there was the board. [Raphaelson 1929:41] 

An ‘ōlelo no‘eau (see Section 3.3.4) talks about an underground stream that spanned from 
Kahuku to Waipahu. The proverb is most likely highlighting Punaho‘olapa. 

3.2.3 Punamano 
The small, brackish watering hole known as Punamano Spring is located makai of Kamehameha 

Highway in Kahuku Ahupua‘a. Two mo‘olelo discuss a shark who called the spring home. 
McAllister relates his version below: 

One time when the people of Kahuku were fishing they caught a small shark. 
Putting him in a calabash of water they carried him to their houses near the beach. 
Here he was cared for and put in larger and larger calabashes as he grew bigger. 
Finally having outgrown even the largest calabash that could be found, it was 
decided to place him in one of the pools of brackish water which came to be known 
as Punamano. A man and woman living near the pool became guardians. They had 
lived in their grass huts with a breadfruit tree near the pool and taro and potato 
patches near the mountains for several years when the brother of the woman came 
to live with them. Sometime after, the man and his wife went to the mountains to 
gather taro and potatoes. The brother, who was staying at home, thought that he 
would like to have some food prepared when his sister and her husband returned. 
He climbed the breadfruit tree and gathered several, throwing the fruit into the 
water instead of the ground, where it would have been bruised in the fall. After 
picking enough for a few days he descended the tree and gathered most of the fruit 
from the bank. Two had floated to the middle of the pond and he could not reach 
them. Now this man knew of the shark that lived in the water, but he had frequently 
bathed in the pool and no thought of fear crossed his mind as he swam to the 
breadfruit. He did not know, however, that his sister had warned the shark not to 
allow anyone to steal breadfruit when they were gone. When the sister and her 
husband returned they could not find the brother. Neither was the shark to be found, 
but they saw the breadfruit floating in the pool and a reddish color to the water. 
They guessed what had occurred. For nearly a mile they followed the bloody trail 
until they came to the spring known as Punahoolapa. Not only was the brother never 
seen, but the shark has never been seen to this day. A plantation pump now marks 
the site of the spring, near the sea side of the road. [McAllister 1933:153] 

A similar story appeared in the Hawaiian newspaper, Ka Hae Hawaii, on 20 March 1861. 
Sterling and Summers relate another version of the mo‘olelo: 

In Kahuku is a spring called Puna-mano and it was there that a man was destroyed 
by a shark. The shark was found when it was small by a man and a woman who 
went fishing at the beach with a draw net at night. They wanted to save the shark 
so they let it go free in the spring. On the bank of the spring, they planted a 
breadfruit tree. Later as the shark grew in size so did the breadfruit tree till it bore 
fruit. They wondered at the disappearance of the breadfruit, and thought that the 
fruits might have been blown down by the gusts of wind. Upon looking under the 
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tree, they came to the conclusion that they must have been stolen for not one was 
found there.  

One day they wanted to go to the upland to farm but were a little worried about the 
breadfruits lest all be stolen by the thief. Therefore they spoke certain words in 
command to the shark, ‘We are going to the upland, so watch our breadfruit tree.’ 
They went up. 

The own brother of the woman who owned the shark was the one who went after 
the breadfruit as soon as they were gone and so he was killed. The man went to get 
some taro, light the imu and because he longed for roasted breadfruit he climbed 
the tree in secret. When he threw fruits down they rolled and fell into the spring. 
He descended and reached out into the spring but before he seized them, the shark 
leaped and devoured him. The sister returned with her husband from their farming 
and while on the plain love for her brother welled up in her, and it seemed as though 
he were dead. When they reached the brother’s house, the imu and taro were seen 
there but he was not to be seen. Instead a new spring had appeared near by, about 
ten fathoms from the shark’s spring. There they saw the water reddened with blood 
and the man’s cluster of love (scrotum) was also found there. It seemed as though 
there was a passage beneath from one spring to the other. The shark was never seen 
again after that. [Sterling and Summers 1978:151] 

3.2.4 Kahoa 
Two stones can be found approximately 250 ft from the shoreline in Kahuku Ahupua‘a. The 

stones are found immediately makai of Kalaewila Heiau. McAllister shares the following story of 
the two stones known as Kahoa: 

Many years ago a woman who lived on this beach was frequently seen to swim to 
these stones and disappear. At times she would be gone for as much as a week. 
Sometimes she was seen to put her clothes in a watertight calabash and swim away. 
When she returned she usually wore a kou lei. It was finally discovered that this 
was the entrance to another land, known as Ulukaa or Kahuna Moku. [McAllister 
1933:154] 

3.2.5 Kahuku, the Unstable Land 
Several ka‘ao, mo‘olelo, and an ‘ōlelo no‘eau describe Kahuku Ahupua‘a as an “unstable land.” 

In The Epic of Hi‘iakaikapoliopele, a group of women including Hi‘iaka and her two aikāne 
Wahine‘ōma‘o and Pā‘ūopala travel along the windward coast. As the group leaves Malaekahana 
and begins to enter the ahupua‘a of Kahuku, the author describes the land as a place “known to 
hover the sea” that was held in place by hala trees (Ho‘oulumāhiehie 2006:156).  

The ‘ōlelo no‘eau, “Kahuku ‘āina lewa” translates to “Kahuku, an unstable land” (Pukui 1983: 
144). The proverb describes a ka‘ao that recalls O‘ahu as two lands that became one with Kahuku 
Ahupua‘a bridging the gap. 

An article in the Hawaiian language newspaper Kuokoa on 28 November 1919, characterizes 
Kahuku as unstable: 
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It was a land that moved to and fro and it was Maui who pinned it down again. 
Polou (Site 271 Keana) and Kalou (Site 257 Waialee) are deep water holes . . . All 
of the islands know that the tale that Kahuku was an unstable land. [Sterling and 
Summers 1979:149]  

Levi Chamberlain, a missionary from New Haven, Connecticut arrived in Honolulu 27 April 
1823 (Hawaiian Mission Houses 2015). The Superintendent of Secular Affairs for the Mission 
kept a journal chronicling his travels island-wide, sites, education, religious conversions, and so 
on. His journal entry on 30 June 1826 describes Kahuku Ahupua‘a: 

Started from Oio at 20 min. past 6 o/ck. Taking about an E. course we walked over 
a level country and considerably extended—The mountains along here do not rise 
very abruptly near the shore but are seen towering in a Southern and Eastern 
direction. The land over which we travelled till breakfast time/the distance of 5 or 
6 miles in length and from 1 to 2 miles in breadth the native say floated in from the 
sea and connected itself with the shores of the island—Its basis is lava, and it might 
have been formed in ancient time by a subterraneous discharge of lava into the sea 
which formed this tract, or an eruption occurred under the sea at this place which 
up the lava & took the place of the waters.—This tract is beautified with lauhala 
and some other trees, and is the only scenery of the kind we have met with, most of 
our course on the Western & northern part of the island laying over barren sand 
producing a course kind of grass and vines of the size of the little finger & smaller, 
running to a great distance producing a bell cup flour. [Chamberlain 1826:14–15]    

 ‘Ōlelo No‘eau (Proverbs) 
Hawaiian knowledge was shared by way of oral histories. The following section draws from author 

and historian Mary Kawena Pukui and her knowledge of Hawaiian proverbs describing ‘āina (land), 
weather, and places.  

3.3.1 ‘Ōlelo No‘eau #1319 
The following ‘ōlelo no‘eau discusses how O‘ahu was once two islands that became one: 

Kahuku ‘āina lewa. 

Kahuku, an unstable land. 
O‘ahu, according to legend, was once two islands that grew together. Kahuku is the 
part that bridges the gap. [Pukui 1983:144] 

3.3.2 ‘Ōlelo No‘eau #2272 
This proverb describes the land of Kahuku being planted in hala trees: 

Nani i ka hala ka ‘ōiwi o Kahuku. 

The body of Kahuku is beautified by hala trees. 
Refers to Kahuku, O‘ahu [Pukui 1983:248] 
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3.3.3 ‘Ōlelo No‘eau #2285 
The following proverb describes the foliage of the windward side of O‘ahu: 

Na pali hāuliuli o ke Ko‘olau. 

The darks hills of Ko‘olau. 

The hills and cliffs of the windward side of O‘ahu are always dark and beautiful 
with trees and shrubs [Pukui 1983:249] 

3.3.4 ‘Ōlelo No‘eau #2731 
This ‘ōlelo no‘eau discusses a stream that flowed from Kahuku to Waipahu: 

Pukana wai o Kahuku. 

The water outlet of Kahuku. 
Refers to the outlet of an underground stream that once flowed from Kahuku to 
Waipahu, O‘ahu [Pukui 1983:299] 

 Oli (Chants) 
3.4.1 The Epic Tale of Hi‘iakaikapoliopele 
3.4.1.1 The Union of Pele and Lohi‘au 

The tradition begins with Pele falling into a deep sleep in Puna, Hawai‘i and her spirit-form 
being attracted by the sounds of drums and the voice of Lohi‘au, a highborn chief of Kaua‘i and 
his aikāne (friend) Kauakahipaoa (Ho‘oulumāhiehie 2008:4). Enchanted by the sound of drums 
and voices, Pele travels around the Hawaiian Islands before arriving in Hā‘ena, Kaua‘i 
(Ho‘oulumāhiehie 2008:5). Pele walks toward the sound of the drums and voices where a mass of 
people are gathered. Lohi‘au and his aikāne are in the hālau (long house) with higher ranked ali‘i 
(chief) and their attendants. The crowd parts and Pele is welcomed into the hālau 
(Ho‘oulumāhiehie 2008:8). Lohi‘au entertains Pele making small talk and asking if she would like 
to dine with him. Pele declines to eat but watches as Lohi‘au and his court dine. Lohi‘au then 
invites Pele into his home, Hālauaola, where they begin their union as husband and wife for three 
nights and days (Ho‘oulumāhiehie 2008:10). Famished after consummating his marriage with 
Pele, Lohi‘au requests a feast. Pele declines to eat but announces that two visitors will be visiting, 
Kilioeikapua and Kalanamainu‘u, two mo‘o, women who are said to be the guardians of the cliffs 
of Hā‘ena (Ho‘oulumāhiehie 2008:12). Lohi‘au then asks his wife to entertain their guests with 
this hula: 

Komo i ka ulu hala hīnano o Pookahalu 

Oia na hele hala makai o Kahuku 

Heaha ka hala i kapu hia ai o ka leo e— 

E hookuli ai i ka leo 

E uwalo aku a—u  

E hea mai ka leo e— 
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 I leo ho—l [Ka Na‘i Aupuni, Volume II, Number 13, 16 June 1906] 

This oli translates to: 

Enter the hīnano-laden grove of Po‘okahulu* 

That hala forest near the shore of Kahuku 

What blunder has silenced the voice 

That you would not heed the plea 

I call out and beckon 

Let the voice respond 

Grant us a voice. [Ho‘oulumāhiehie 2008:13] 

*Appears later as Po‘ohalulu 

3.4.1.2 Lewa, the Supernatural Woman of Kahuku 

When Hi‘iakaikapoliopele and her two aikāne Wahine‘ōma‘o and Pā‘ūopala encounter Lewa, 
the Supernatural Woman of Kahuku, the stranger is enraged at the sight of the party of women. 
Lewa calls upon the elements, unleashing a fury of rain and wind upon Hi‘iaka, Wahine‘ōma‘o, 
and Pā‘ūopala (Ho‘oulumāhiehie 2006:157). Hi‘iaka then asks Pā‘ūopala to shield them from 
Lewa’s fury and she changes into her other form—a pala‘ā fern. Hi‘iaka then began to chant: 

Aia no ke ahi a ka wahine i uka 

Ke ai mai la ia Puuonioni 

Ka mahu nae ka i lalo o ka lua 

Ka leo nae ke hea mai—e 

Homai he leo 

O ka ike ka‘u waiwai 

Homai ana hoi ua leo—e [Ka Na‘i Aupuni, Volume I, Number 57, 1 February 1906] 

This passage translates to: 

The fires of the woman are in the highlands 

Devouring Pu‘uonioni 

But smoke is all that can be seen 

While the steam remains below, in the crater 

But the voice is what to offer 

Grant us your voice 

Recognition is my fortune 

Let that voice, indeed, be given forth [Ho‘oulumāhiehie 2006:157] 
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Lewa heard Hi‘iaka’s chant and realized this person was indeed Hi‘iaka. Her wrath subsided, but 
she did not respond, therefore Hi‘iaka began to chant again: 

I komo i ka ulu hala 

Ulu hīnano o Poohalulu 

Oia nahele hala makai o Kahuku 

Heaha ka hala 

I kapuhia ai o ka leo—e 

E hookuli ai i ka uwalo aku—e 

E uwalo aku au 

E hea mai ka leo—e [Ka Na‘i Aupuni, Volume I, Number 57, 1 February 1906] 

Translation: 

Entering the hala grove 

Hīnano-laden grove of Po‘ohalulu 

That forest of hala shoreward of Kahuku 

What is the wrongdoing 

That has held back a response 

That you feign deafness to the plea? 

I beckon to you 

Send forth the voice [Ho‘oulumāhiehie 2006:157–158] 
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Section 4    Traditional and Historical Accounts 

 Early Historic Period 
The first historical reference to the Kahuku area was recorded in 1779 when the HMS 

Resolution sailed along the north side of O‘ahu. Lieutenant James King wrote, “It [O‘ahu] is by 
far the finest island of the whole group. Nothing can exceed the verdure of the hills, the variety of 
wood and lawn, and the rich cultivated valleys, which the whole face of the country displayed” 
(McAllister 1933:153). 

On 28 February 1779, in the journal of the Resolution, now captained by Charles Clerk due to 
the death of Captain James Cook at Kealakekua Bay on 14 February, the following entry was 
written: 

Run round the Noern [Northern] Extreme of the Isle [O‘ahu] which terminates in a 
low point rather projecting [Kahuku Point]; off it lay a ledge of rocks extending a 
full Mile into the Sea, many of them above the surface of the Water: the Country in 
this neighborhood is exceedingly fine and fertile: here is a large Village, in the 
midst of it is run up a high pyramid doubtlessly part of a Morai [heiau; temple]. 
[Beaglehole 1967:572] 

Just 15 years later, in 1794, British Captain George Vancouver noted the following: 

. . . In every other respect our examination confirmed the remarks of Captain King: 
excepting, that in point of cultivation or fertility, the country did not appear in so 
flourishing a state, nor to be so numerously inhabited, as he represented it to have 
been at that time, occasioned most probably by the constant hostilities that had 
existed since that period. [Vancouver 1798:3:71] 

It is likely, based on these early descriptions, that in the years separating Captain King’s voyage 
from Captain Vancouver’s, the environment of northern O‘ahu had undergone significant changes. 
The probable cause for the decrease in cultivation was the decline in population due not only to 
“the constant hostilities” of the inhabitants, but also to the spread of venereal and other diseases 
introduced by Cook’s expedition in 1778/1779, as well as other visiting ships in the years that 
followed. 

The first historical reference to the ‘Ōpana area was in the early 1800s. John B. Whitman 
provides an account of his stay in Pahipahi‘ālua, an adjacent ahupuaʻa, in 1815: 

Passed through Whyamere [sic] and arrived at Py-py-arure [sic] which makes the 
point of the Island. It is not so fertile as Whyarure [sic] the low lands being rock 
and uncultivated . . .  

It consisted of a small valley well stocked with taro in fine order, several of the 
patches having been recently planted. A strip of low rocky land extending to the 
sea and a large extent of fishing ground which was said to be very productive. 
[Whitman 1979:78–79] 
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During a circuit (counter-clockwise) of the island of O‘ahu to view new schools in 1828, the 
missionary Levi Chamberlain stopped at a village in Kahuku: 

Tuesday Feb. 5th. After breakfast I examined two schools, belonging to Laie & 
Malaekahana, and was pleased with the appearance of the scholars. At a quarter 
before 11.A.M., we set out for Kahuku, and after traveling about two hours over a 
level sandy country, arrived at the school house, where we found 83 scholars 
assembled, waiting to be examined. . . .  

The natives tell a marvelous story respecting the origin of this destrict [sic], which 
they say floated in from the sea, and attached itself to the ancient shore of the island 
. . . [Chamberlain 1828] 

In 1833, E.O. Hall wrote of the Ko‘olauloa District, “Much taro land lies waste, because the 
diminished population of the district does not require its cultivation” (McAllister 1933:153). 

 The Māhele and the Kuleana Act 
To try to maintain sovereignty of the land, the mōʻī (supreme chief) Kauikeaouli (Kamehameha 

III) in 1846–1848 supervised the Māhele—the division of Hawaiian lands—that transformed the 
land system in Hawai‘i from collective to private ownership. Modeled after western concepts, 
Crown Lands were to be reserved for himself and the royal house, Konohiki Lands were claimed 
by ali‘i and their konohiki, and Government Lands were set aside to generate revenue for the 
government. In 1850, these three categories of land were subject to the rights of the maka‘āinana 
and other tenants (naturalized foreigners, non-Hawaiians born in the islands, or long-term resident 
foreigners), who could make claims for their habitation and agricultural plots, known as kuleana 
(Native land rights) parcels (Chinen 1958:8–15). 

Under the Kuleana Act of 1850, the maka‘āinana were required to file their claims with the 
Board of Commissioners to Quiet Land Titles (Land Commission) within a specified time period 
in order to apply for fee-simple title to their lands. The claim could only be filed after the claimant 
arranged and paid for a survey and two witnesses testified that they knew the claimant and the 
boundaries of the land, knew that the claimant had lived on the land since 1839, and knew that no 
one had challenged the claim. Then, the maka‘āinana could present their claims to the Land 
Commission to receive their Land Commission Award (LCA) (Kame‘eleihiwa 1992). 

Not everyone who was eligible to apply for kuleana lands did so and not all of those claims 
filed were awarded. Some claimants failed to follow through and come before the Land 
Commission, some did not produce two witnesses, and some did not get their land surveyed. In 
addition, some maka‘āinana may have been reluctant to claim ‘āina that had been traditionally 
controlled by their ali‘i, some may have not been familiar with the concept of private land 
ownership, and some may have not known about the Māhele, the process of making claims (which 
required a survey) or the strict deadline for making claims. Further, the Land Commission was 
comprised largely of foreign missionaries, so the small number of claimants and awards may 
reflect only those maka‘āinana who were in good standing with the church (Kame‘eleihiwa 
1992:296–297). Significantly, the surveying of the land was not standardized. 

No land commission awards were located within the current Kawela Bridge project area, 29 
awards are present within the vicinity of the study area and are shown on Figure 10. LCA 2835:2 
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borders a small mauka portion of the Kawela Bridge study area. While no land commission awards 
were located within the Ho‘olapa-Nanahu Bridge study area, numerous awards are present within 
a 0.8-km (0.5-mile) radius of the study area (Figure 11).  

The following section presents the LCAs in the vicinity of the project area of the Kawela Bridge 
(Table 1) and Ho‘olapa-Nanahu Bridge (Table 2). Tables list the LCA numbers, claimants, ‘ili (if 
applicable), and describe what each ‘āpana (parcel) contained.  

Table 1. LCAs in the Vicinity of the Kawela Bridge 

LCA 
Number 

Claimant ‘Ili Notes 

235M:1 Kaili  Five lo‘i kalo (irrigated taro patch) 
2767 Naahau Oio, Kaunala One loko (fishpond) 
2770:1 Makaino Keokea One lo‘i kalo 
2835:2 Kuheleloa Opana One lo‘i kalo 
2837:2 Kamakai Kaunala Pahale (house lot) 
2850 Kaiwi Kumupali Pahale  
2873:1 Kaunahi  One lo‘i kalo 
2873:3 Kaunahi  Information not available 
2878:1 Kekua Kamooiki One lo‘i kalo 
2897:2 Kookoo  Pahale 
3815:1 Pailalau Kaneloko, 

Kawelaluna, 
Kalimaloa, Hanakee 

Three lo‘i kalo 

3815:2 Pailalau Kaneloko, 
Kawelaluna, 
Kalimaloa, Hanakee 

Pahale 
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Figure 10. Aerial photograph with overlay of LCAs 0.5 miles from Kawela Bridge project area 

(Google Earth 2013)
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Table 2. LCAs in the Vicinity of the Ho‘olapa-Nanahu Bridge 

LCA 
Number 

Claimant ‘Ili Notes 

2744:1 Pakanaka Oio One lo‘i kalo 
2775:1 Malailua  Three lo‘i kalo 
2781:2 Manukeokeo Uwalakui Six lo‘i kalo 
2781:3 Manukeokeo Uwalakui Two lo‘i kalo 
2827:1 Kanahuna Mana, Ahamau Six lo‘i kalo 
2827:2 Kanahuna Mana, Ahamau Pahale 
2861:1 Kaohele Oio Five lo‘i kalo 
2861:2 Kaohele Oio Pahale 
2868:1 Kapaiaala  Five lo‘i kalo 
2870:2 Kai  Pahale 
2892:1 Kainalu Lanahu, Haleaniani, Amo, 

Niukolu 
Six lo‘i kalo 

2906 Kaaumakua Ikemaka One lo‘i kalo 
2936:1 Kauaihikai Lanahu, Uwalakui, Oio, 

Hanakaoe 
Two lo‘i kalo 

4341:1 Kaukaha  One lo‘i kalo 
4374:2 Kuapuu Paohulu, Pauwela Five lo‘i kalo 
4422:1 Kaumualii Nanahu, Waihokahala, 

Luahine, Ahamau, 
Ulupehupehu 

Seven lo‘i kalo 

4422:2 Kaumualii Nanahu, Waihokahala, 
Luahine, Ahamau, 
Ulupehupehu 

One lo‘i kalo and house lot 
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Figure 11. Aerial photograph with overlay of LCAs 0.5 miles from Ho‘olapa-Nanahu Bridge 

project area (Google Earth 2013)
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 Mid- to Late 1800s 
4.3.1 Ranching in Kahuku: 1850-1880 

During 1850–1851, Charles Gordon Hopkins purchased from Kamehameha III the ahupua‘a 
of Kahuku and several other ahupua‘a. Hopkins then established an 8,000-acre cattle and sheep 
ranch known as the Kahuku Ranch (Korn 1958:211–212). In 1851, Hopkins also became the agent 
for the rental and sale of the Crown Lands of Kamehameha III. 

As the ranch lacked walls and fences to contain the vast herds of cattle and flocks of sheep, 
animals trampled the small scattered homesteads and stripped the land of native vegetation. The 
Hawaiians asked in vain for protection of their trees and vegetable patches. They wrote to the 
missionary, Emerson, who urged them to build fences and appealed to authorities on their behalf 
asking that government pounds be set up to enforce newly established trespass laws. As the hala 
(pandanus) forests began to disappear, the Native Hawaiian population also began to disappear. 
Government censuses of the second half of the nineteenth century recorded the declining Hawaiian 
population in the Ko‘olauloa District. A total population of 1,345 was recorded in the district in 
1853. By 1860, the total had dropped to 1,187 and reached a low of 1,082 in 1878 (Schmitt 
1977:12). Once well-populated, Kahuku became a lonely sheep and cattle ranch, famous for its 
prized English breeds and imported water fowl (Wilcox 1998:16). 

According to Mrs. John Kaleo, an informant of J.G. McAllister in the 1930s: “She [Mrs. John 
Kaleo] remembers the time when trees, now found only on the mountains, covered the Kahuku 
plain, now a rather desolate, windswept area” (McAllister 1933:153). One can surmise that Mrs. 
John Kaleo could remember the Kahuku plain before and during the depletion of its vegetation 
due to over-grazing by the sheep and cattle of the Kahuku Ranch. The relationship between cattle 
and the natural environment of Hawai‘i has been described by William A. Bryan: 

Since the coming of the whites there have been many causes . . . that have been at 
work bringing about a change in the natural conditions. Chief among the disturbing 
elements, however, have been the cattle. As early as 1815 they were recognized as 
a serious menace to the native forests. Roaming at will through the forests they and 
other animals, as goats and pigs, have done untold damage, and brought about 
conditions that have been most serious in many places . . . [Bryan 1915:226–227] 

During the mid-nineteenth century, road construction connected Kahuku with the city of 
Honolulu. 

On Oahu, what came to be called the ‘round-the-island road’—ancestor of 
Kamehameha Highway—extended from Honolulu to Ewa, thence across the 
central plateau to Waialua: from that place it ran along the coast past Kahuku and 
Kualoa to Kaneohe, where it joined the road which came over the Nuuanu pali 
[cliff] from Honolulu. In 1856, for the first time, a four-wheeled carriage drawn by 
a pair of horses was driven over the portion of this road between Honolulu and 
Kahuku. Three years later a Captain Coffin is reported to have driven with a 
carriage and span of horses from Honolulu to Kahuku one day in ten hours and to 
have returned the following day in eight hours. [Kuykendall 1953:25] 
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In 1866, the Kahuku Ranch was purchased from Hopkins by an Irish cattleman, Robert Moffitt. 
His pastures, used for cattle, sheep, and imported waterfowl, extended along 12 miles of the coast 
from the sea to the mountains. The foreign livestock quickly decimated the native hala forests and 
overran the gardens of the native tenants. By 1873, Judge H.A. Widemann had gained control and 
ownership of the entire Kahuku Ranch, which by then included the ahupua‘a of Kaunala, 
Pahipahi‘ālua, ‘Ōpana 1 and 2, Kawela, Hanakaoe, ‘Ō‘io 1 and 2, Ulupehupehu, Punalau, Kahuku, 
Mālaekahana, Keana, and a part of Lā‘ie, totaling about 15,000 acres (Kuykendall 1967:138). On 
19 January 1874, Widemann sold the land, then known as the Kahuku and Mālaekahana Ranch, 
to Julius L. Richardson, who in turn sold the entire 15,000-acre ranch to James Campbell in 1876 
(Thayer 1934:138). 

In 1889, George Bowser described the Kahuku Ranch as follows: 

Kahuku Ranch. Main Road, Kahuku: Proprietor, James Campbell, Esq., of 
Honouliuli: Manager, W.R. Buchanan: post-office address, Kahuku, 38 miles from 
Honolulu, at the northern point of Oahu: 23,608 acres occupied as a cattle ranch: 
extends 14 miles along the coast, in close proximity to the sea. A valuable fishery 
is attached to this property. [Bowser 1880:409] 

Although sugar cultivation would subsequently become the major industry at Kahuku, the 
Kahuku Ranch continued operations until the mid-twentieth century. 

4.3.2  Sugar and the Railroad at Kahuku: 1890-1971 
On 19 November 1889, James Campbell leased much of his Kahuku and Honouliuli lands to 

Benjamin Franklin Dillingham (Kuykendall 1967:69). This lease of 50 years was a part of 
Dillingham’s development plan involving the sugar industry and a railroad on O‘ahu (Kuykendall 
1967:68). This plan is described by Dillingham (1886): “In 1886, Dillingham’s proposed plan, 
called the ‘Great Land Colonization Scheme,’ involved the development at Kahuku and Honouliuli 
of sugar cane plantations that would be irrigated by artesian well water” (Dillingham 1886:73–
80).  

Dillingham had commissioned a study of water supply at Kahuku by J.D. Schuyler and G.F. 
Allardt (Figure 12 and Figure 13). This study noted the following: 

The Kahuku Rancho. This well-known rancho occupies the extreme northerly point 
of the island, extending from the crest of the mountains to the sea, and from Waimea 
river on the west to Laie on the east. It is thirty-eight miles distant from Honolulu, 
either by the Waialua or the Pali road. Its position on the windward side, with high 
mountains rearing up rapidly from the level of the belt of valley land along the 
coast, gives it abundant moisture and clothes it in perpetual verdure. Cattle roaming 
over its hills and valleys are all fat and sleek, and water is bursting out in places all 
along the coast, generally near the foot of the hills, or about midway between the 
foot-hills and the ocean. 

. . . The general level of the land is about twenty feet above tide. [Schuyler and 
Allardt 1889:3]
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Figure 12. 1892 Loebenstein map of Kahuku Plantation depicting the Kawela Bridge project area
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Figure 13. 1890 Loebenstein map of Kahuku Plantation depicting the Ho‘olapa-Nanahu Bridge 

project area
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On 10 December 1889, Dillingham subleased a large portion of the Kahuku tract to James B. 
Castle, who promoted the Kahuku Plantation Company and chartered it on 30 January 1890 from 
the Hawaiian government to cultivate sugarcane (Kuykendall 1967:69). Kahuku Plantation planted 
2,800 acres in sugarcane and harvested its first crop in 1892 (Figure 14). James Campbell, 
Benjamin F. Dillingham, and James B. Castle, together with Lorrin A. Thurston as a principal and 
the M.S. Grinbaum & Company as plantation agents, were the key players in the development of 
the Kahuku Plantation. Dillingham’s interest was prompted by his desire to promote and enhance 
his Oahu Railway & Land Company (OR&L). The Kahuku Plantation first relied on pumped 
spring water, stream water, and rain to irrigate the sugarcane, but later resorted to artesian wells as 
its main source of water supply. 

In the first nine years of the plantation, transportation to Honolulu from Kahuku was provided 
by coastal vessels, which picked up the sugar at Kahuku Landing and shipped it to Honolulu. In 
1890, 5 miles of 36-inch gauge railway, with some portable portions, were laid to haul cane from 
the sugarcane fields to the mill. 

The Baldwin Locomotive Works records note an order for the first Kahuku motive power, 
Keana, on 2 February 1890 and a second order for Kahuku in 1891. The first annual report for the 
Kahuku Plantation Company from 1 September 1893 until 31 August 1894, recorded an expense 
of $3,596.40 for railway materials and an expenditure of $2,765.59 for labor costs for same. In 
1899, the Oahu Railway finally completed its track to the terminal at Kahuku, and the sugar could 
be transported directly to Honolulu by train around the west side of the island (Condé and Best 
1973:300). 

In 1902, Alexander and Baldwin became the agent for Kahuku Plantation. Kahuku Plantation 
had remained relatively small, with less than 4,000 acres under cultivation until the early 1900s, 
when it expanded to the southeast as far as Hau‘ula. Plantation fields appear to be confined to areas 
mauka of the OR&L, with the lands makai of the railroad labeled as “Swamp,” “Recreation Area” 
or “Camp” (Figure 15 and Figure 16). A note of interest on this map is the marking of a rectangle 
labeled “Wireless Station.” By 1935, the plantation had 4,490 acres under cultivation with 1,137 
workers. The cemetery was established for the Japanese and Chinese workers at the plantation. It 
was greatly damaged during the 1946 tsunami that swept the coast; the waves knocked over the 
headstones and eroded the beach makai of the cemetery (Char and Char 1988:118). 

In 1916, the Kahuku Plantation leased some of its land for pineapple cultivation to one large 
grower (C. Okayama) and to other individual growers for small pieces of land. The growers were 
obligated to sell their crop to the Hawaiian Pineapple Company, Libby, McNeill & Libby of 
Honolulu, and the California Packing Corporation (which later became the Del Monte Corp.). In 
Keana, these lands were generally above 200 ft (60 m) AMSL in elevation, located at least 1.5 km 
mauka of the current project area. Pineapples seem to be the only other major crop for Keana in 
this period. Unlike other swampy areas of Ko‘olauloa coast, the coastal areas of Keana and Kahuku 
were not suited for rice cultivation due to the brackish water (Char and Char 1988:118). 

The Kahuku Plantation Company expanded by buying or incorporating other sugar plantation 
lands. In 1925, it bought the fields of the Koolau Agricultural Company as far south as Kahana 
Bay. In 1931, the Lā‘ie Plantation corporation was dissolved and their sugar lands, totally 
2,700 acres, were purchased and added to the Kahuku Plantation (Dorrance and Morgan 2000:46–
47). 
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Figure 14. Photo of Kahuku Sugar Mill, ca. early 1900s (courtesy of Northwest Hawaiian Times) 
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Figure 15. Portion of 1919 U.S. Army War Department Fire Control map, Kahuku Quadrangle 

with Kawela Bridge project area; note the project area is on the same course as 
Kamehameha Highway and the Kahuku Plantation Railway



Cultural Surveys Hawai‘i Job Code: OPANA 2   Traditional and Historical Accounts 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
43 

 

 
Figure 16. Portion of 1919 U.S. Army War Department Fire Control map, Kahuku Quadrangle 

with Ho‘olapa-Nanahu Bridge project area; note the project area is on the same course 
as Kamehameha Highway and the Kahuku Plantation Railway
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By the early 1930s, many Japanese and Filipinos, some Portuguese, and a few Koreans and 
Chinese were working the Kahuku cane fields, accepting the paternalistic plantation life where 
pay was low but supplemented by a system of bonuses plus housing, water, fuel, and medical care; 
even recreational facilities were provided at low cost or free. By 1935, the plantation had 
4,490 acres under cultivation with 1,137 workers (Figure 17 and Figure 18). In the mid-1930s, the 
workers lived in seven camps known as Main Village (265 dwellings), New Camp (39 dwellings) 
Camp 2 (17 dwellings), Camp 3 (16 dwellings), Camp 5 (16 dwellings), Hau‘ula Camp, and Lā‘ie 
Camp (Dorrance 1998:121). By the 1930s, the village area had tennis courts, pool tables, libraries, 
churches and temples, banks, a movie theater, and equipment for various sports such as volleyball, 
boxing, baseball, football, and basketball (Gilmore 1931-1932:98). From the 1930s on, Kahuku 
Plantation was known as a progressive company, which usually took good care of its workers. The 
manager during the depression was Tom Walker, who tried to keep on the entire workforce and 
who provided recreational facilities for the workers such as the tennis courts and a golf course. 

In the 1960s, the company had been losing money on the plantation for a few years. In 1968, 
Alexander and Baldwin announced the closing of the plantation and the mill. The last crop was 
harvested in 1968, the last cane was ground at the mill on 25 November 1971. Final paperwork 
was completed on February 1972, when the mill was locked to prevent vandalism (Wilcox 
1975:37). 

In 1936, a new lease agreement had been signed with the Campbell Estate; the new lease ran 
until 1983. This lease agreement became important when Alexander and Baldwin decided to close 
the mill in 1971. It allowed the residents to remain in plantation housing until 1983. When the 
lease on these lands expired, residents were given the opportunity to buy their own homes. 

The old residents commuted to work in Honolulu, worked for nearby hotels, or went into 
diversified agriculture, growing such crops as watermelon, papaya, bananas, eggplant, bell pepper 
and corn. Others worked with aquaculture, raising freshwater and saltwater shrimp.
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Figure 17. Portion of 1935 U.S. Army War Department Terrain map, Laie Quadrangle with 

Kawela Bridge project area; note the railway splits just west of the Kawela Bridge 
before traveling makai  
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Figure 18. Portion of 1935 U.S. Army War Department Terrain map, Laie Quadrangle with 

Ho‘olapa-Nanahu Bridge project area; note the OR&L railway makai of the Kahuku 
Plantation railway and the various bodies of water scattered on the Kahuku plain



Cultural Surveys Hawai‘i Job Code: OPANA 2   Traditional and Historical Accounts 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
47 

 

 1900s 
4.4.1 World War II and the Military 

It was during the attack on Pearl Harbor on 7 December 1941 that the Kahuku Golf Course was 
first used as an emergency landing field. On 6 December, 12 B-17s had left California en route to 
the Philippines with a stopover for refueling at O‘ahu. They flew to O‘ahu completely unaware of 
the Japanese attack and had to quickly dodge strafing by the Japanese Zeros. Amazingly, they all 
managed to make emergency landings, seven at Hickam Air Field, one at Wheeler Airfield, one at 
Bellows Airfield, one at the tiny Hale‘iwa Airport, and one on the grass and sand surface of the 
Kahuku Golf Course (Kimmett and Regis 1992:64; Slackman 1991:151–152). The Army Air 
Force on O‘ahu had planned to build an emergency strip at the golf course, but it had not been 
completed by the time of Pearl Harbor attack (Arakaki and Kuborn 1991:75). 

During World War II, the golf course may have been graded for an emergency airfield. Three 
airfields could be found on the north tip of O‘ahu, one at Kahuku Point, one labeled “Kahuku Golf 
Course,” and one labeled “Kahuku Village.” These seem to be misnamed, as the field labeled 
Kahuku Golf Course is near Punamanō Swamp, northwest of the project area. The field labeled 
“Kahuku Village” would be within the current municipal golf course. All three of the Kahuku 
airfields were titled “Emergency Fields,” with single runways parallel to the shore. The Kahuku 
Point Airfield and the Kahuku Golf Course Landing Strip eventually had long paved runways and 
adjacent structures. The Kahuku Village landing strip may have been a simple landing strip; 
portions of a World War II-era blacktop sections have been incorporated into a golf course utility 
road. On a 1945 map, only the two northern fields are shown, and by the end of the war, only the 
Kahuku Point Airfield was still depicted on USGS maps (Figure 19 and Figure 20). After 
World War II, the Kahuku Point airfield briefly became a civilian airport and a raceway (Figure 
21 and Figure 22). Eventually both northern airfields were incorporated into the Turtle Bay Resort 
Golf Course (Freeman 2006).
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Figure 19. Portion of 1943 U.S. Army War Department Terrain map, Kahuku and Waimea 

Quadrangles depicting Kawela Bridge project area
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Figure 20. Portion of 1943 U.S. Army War Department Terrain map, Kahuku Quadrangle with 

Ho‘olapa-Nanahu project area; note the Kahuku Airfield is located makai of the 
OR&L railway; some of the previously identified bodies of water have since been 
filled for the airfield and the construction of roads (east of Marconi Road) 
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Figure 21. Site plan of Kahuku Point Airfield (Hawaii Aviation 2015)
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Figure 22. Photo of Kahuku Point Airfield, ca. 1942 (Hawaii Aviation 2015)
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 Previous Archaeological Research 
4.5.1 Kawela Bridge 

Numerous archaeological investigations have occurred within a 0.8-km (0.5-mile) radius of the 
study area. The locations of previous archaeological studies conducted within this radius are shown 
in Figure 23 and listed in Table 3. Archaeological sites within this area are shown in Figure 24 and 
listed in Table 4. These studies and their findings are discussed in more detail in the following 
paragraphs. 

4.5.1.1 Early Archaeological Surveys 

The first survey of the Kahuku area was conducted by J. Gilbert McAllister of the Bernice 
Pauahi Bishop Museum (BPBM) in the 1930s, who asked long-term residents about both physical 
and legendary sites of each district during his island-wide survey of O‘ahu in 1930. He recorded 
two sites within a 0.8-km (0.5-mile) radius of the study area, Kapi or Punaulua Pond (Site 258) 
and the Waikane Stone (Site 259). McAllister’s descriptions are as follows:  

Site 258. Small fresh-water fishpond known as Kapi or Punaulua, Waimea side of 
Kawela Bay. Not more than 100 feet wide. The legend concerning it, according to 
Luika Kaio and Kahiona Apuakehau who drove with me to the site, and Plunket, 
the Hawaiian forest ranger who acted as interpreter, is as follows: 

There were once gathered on the beach near this site a great many people. This was 
long before Europeans had come and when there were not many Hawaiians, so that 
a gathering of this size was enough to occasion the comments of a stranger who 
approached. This was Kane, but the people did not recognize him. "Why are so 
many of you gathered here?" he inquired. "To catch the oio. A large school swims 
near in the water," they replied. "Those are not oio," said Kane, "they are eel." But 
the people only laughed. Certainly they knew oio when they saw them. Who was 
this stranger to dispute the words of kamaainas? So Kane wagered that they were 
eel, and the people wagered against him. The canoes with the long, large nets were 
launched and the school surrounded. Great was their surprise when they found the 
fish to be eel. Who could this strange man be? That evening Kane accompanied 
them up to the mountains. It was a long trip up the valley to reach the springs of 
fresh water, and the people were tired. They stopped at the entrance of the valley 
for rest, and here in the presence of all the people, Kane struck the stone known as 
Waikane, from which water immediately poured forth and has been flowing almost 
to this day. (See Site 259.) Apparently Kane, who was joined by Kanaloa, lived at 
Opana for some time, for just outside of Kawela Bay there are rocks, horseshoe in 
shape and known as Papaamui, where these brothers were wont to scoop for fish. 
Near the beach and in line with Waikane was a fishing shrine (ko'a.) called 
Pahipahialua. 

Site 259. Large stone, known as Waikane, beside the stream bed on the mountain 
side of Kewala Bay and at the foot of the palis in the land Hanakaoe. 
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Figure 23. 2013 aerial photograph (Google Earth 2013) with an overlay of previous 

archaeological studies conducted within a 0.8-km (0.5-mile) radius of the Kawela 
Bridge study area 
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Table 3. Previous Archaeological Studies within a 0.8-km (0.5-mile) Radius of the Kawela 
Bridge Study Area 

Reference Type of Study Location Results (SIHP # 50-80-02****) 

McAllister 
1933 

Archaeological 
survey 

Island-wide SIHP # -0258 Kapi or Punaulua 
Pond 

Dye 
1977 

Archaeological 
reconnaissance 
survey 

Prudential 
Insurance Company 
lands near Kuilima-
Hyatt Resort, 
Kahuku  

Part of SIHP # -6410, Kawela Bay 
Archaeological Area, and part of 
SIHP # -6411, Kahuku Point 
Archaeological Area 

Rosendahl 1977 Archaeological 
reconnaissance 
survey 

Kahuku Ahupua’a, 
S of Kamehemeha 
Hwy, E of 
Kalaeokahipa 
Gulch 

No historic properties observed 

Barrera 1981 Archaeological 
reconnaissance and 
literature review 

General Kahuku 
area, 3,000-acre 
survey 

Bottles, ceramics, and a mollusk 
shell; no historic properties 

Bath et al. 
1984 

Subsurface 
archaeological 
reconnaissance 
survey 

Kuilima Resort 
Expansion project, 
lands of ‘Ōpana, 
Kawela, Hanakaoe, 
‘Ō‘io, 
Ulupehepehu, 
Punalau, and 
Kahuku 

Project area is present Turtle Bay 
Resort Development Area 

Barrera 1985 Archaeological 
reconnaissance 
survey 

One-quarter mile W 
of Kalaeokahipa 
Gulch, TMK: [1] 5-
7 

No historic properties observed 

Simmons and 
Davis 1988 

Arcaheological 
reconnaissance 
survey 

Waimea Bay and 
Waiale‘e opposite 
Kuka‘imanini Islet, 
TMKs: [1] 6-1-
001:003 and 5-8-
001:015 

SIHP #s -257 and -3735 observed 
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Reference Type of Study Location Results (SIHP # 50-80-02****) 

Walker et al. 
1988 

Intensive survey 
and test 
excavations 

Site 50-0A-2899 
Kawela Bay, 
Archaeological 
Area, Kuilima 
Resort Expansion 
project, Lands of 
‘Opana and Kawela  

SIHP # -6410 Kawela Bay 

Williams and 
Patolo 1998 

Archaeological 
inventory survey 

KTA training area, 
TMKs: [1] 5-6, 7, 
8, and 9 

SIHP #s -4876, -4877, -4878,          
-4879, -4880, -4881, -4882, -4883, 
and -4886 observed; all sites show 
post- and pre-Contact use 

Souza et al. 2000 Pedestrian survey 
and subsurface 
testing 

Between 
Pahipah‘ālua to the 
NE and Kaunala to 
the NW, TMKs: [1] 
5-8-001:010, 015, 
016, 017, por. 018, 
por. 020, 021, 022, 
023, por. 027, por. 
029, por. 031,0 32, 
033, 034, 041, por. 
054; 5-8-006:007, 
por. 029, 5-7-
005:013 

SIHP #s 50-80-01-257, 50-80-02-
3735, 50-80-01-5790, and a 
remnant section of OR&L Rail 
Line, designated SIHP # 50-50-
01/02-5971 observed 

Corbin 
2003 

Archaeological 
mitigation 
(Kuilima Resort 
Expansion project)  

Lands of Kahuku, 
Kawela, and 
‘Ōpana 

See 2003: Kuilima Resort Final 
Mitigation Report summary below 

Fong and 
Hammatt 2010 

Archaeological 
monitoring 

SW of Turtle Bay 
Golf Course, N of 
Kamehameha Hwy 
and S of Kawela 
Bay Beach, TMKs: 
[1] 5-6-003:024, 
025, 026 

No historic properties observed 

Pammer 2010 Archaeological 
monitoring  

SW of Turtle Bay 
Golf Course, N of 
Kamehameha Hwy 
and S of Kawela 
Bay Beach, TMKs: 
[1] 5-6-003:024, 
025, 026 

No historic properties observed  
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Figure 24. 2013 aerial photograph (Google Earth 2013) with an overlay of previously 

documented historic properties within a 0.8-km (0.5-mile) radius of the Kawela Bridge 
study area
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Table 4. Previously Documented Historic Properties within a 0.8-km (0.5-mile) Radius of the 
Kawela Bridge Study Area 

Reference SIHP # 50-80-02- Site Type 
McAllister 1933 0258 Kapi or Punaulua Pond 

0259 Waikane Stone 
Souza et al. 2000 3735 Subsurface cultural deposit 

5791 OR&L Right-of-Way 
Williams and Patolo 1998 4885 Pahipahialua Heiau 

4886 WWII concrete bunker 
Walker et al. 1988 6410 Subsurface cultural deposit, burial 

(6) 
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Long ago the Hawaiians had to go far up the valley in order to get fresh water, but 
when Kane struck the stone water flowed from it and continued to flow up to the 
time the plantation built a pump just below the rock. [McAllister 1933:152] 

4.5.1.2 Bishop Museum Project 1977 

In August 1977, members of the BPBM conducted a reconnaissance survey of approximately 
263 hectares of land near the existing Turtle Bay Resort (Dye 1977). A 40-hectare parcel was 
located west and adjacent to the resort along Kawela Bay, and the other approximately 223-hectare 
shoreline parcel was located east and adjacent to the resort near Kahuku Point. Kahuku Airfield 
and Punaho‘olapa Swamp were both located in this large parcel. The only surface feature found 
during this survey was the remains of Kapi Pond (Site 50-Oa-F3-1), first recorded by McAllister 
(1933) as Site 262. This site is located on the west side of Kawela Bay, well outside the current 
study area.  

Archaeologists also found an extensive cultural deposit exposed on the makai face of the high 
dunes at Kahuku Point (Site 50-Oa-F4-14). A test unit was excavated into this deposit. Layer III 
of this test unit contained two fire pits, shell and bone midden, and a combination of both historic 
(metal fragments) and traditional Hawaiian artifacts (one stone fishing sinker). Layer IV also 
contained charcoal flecks. Archaeologists tentatively identified Layer III as a historic deposit, and 
Layer IV as a pre-Contact deposit. 

Site 50-Oa-F5-15 (now part of State Inventory of Historic Places [SIHP] # 50-80-902-6412) 
was a black clay layer found exposed in a backhoe cut along the railway alignment. Layer III, the 
black clay layer, was tentatively identified as the remains of traditional Hawaiian agricultural plots. 
The location of this site may correspond to the “seaward swampland north and south of Kukio 
Pond” identified as taro cultivation land noted by Handy and Handy (1972:462) by residents of 
the area. The researchers noted this area was covered by soils of the Pearl Harbor series, which are 
suitable for taro cultivation (Dye 1977:7). 

A possible site (no designation given) described as two gray sandy layers was also found in the 
exposed face of a sand dune near the end of an abandoned runway of the Kahuku airfield, west of 
Kahuku Point. Archaeologists were unsure if this was a cultural layer, as the area was near a 
modern drainage swale and the gray sand could have been formed naturally by the introduction of 
organic material such as leaves brought in by flowing water (Dye 1977:3). 

4.5.1.3 Rosendahl 1977 

In 1977, as part of the United States Army Support Command, Hawai‘i (USASCH) 
Archaeological Inventory and Evaluation Report project, Paul H. Rosendahl conducted a number 
of archaeological assessments throughout the state of Hawai‘i. The goal of these assessments was 
to locate, inventory, and evaluate the archaeological resources located on lands owned or 
controlled by the U.S. Army within the State of Hawai‘i. Fieldwork at each installation consisted 
primarily of ground reconnaissance survey. Only one area surveyed is pertinent to the currently 
proposed project, Nike-Hawai‘i Site 2. The site is located south of Kamehameha Highway, east of 
Kalaeokahipa Gulch, in Kahuku Ahupua‘a. The parcel of land consisted of approximately 43 acres, 
all of which were surveyed on foot. Although 77 archaeological sites were identified throughout 
the state during the course of this survey, none were observed near Nike-Hawai‘i Site 2. 
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4.5.1.4 Barrera 1981 

In 1981, an archaeological reconnaissance survey and literature review was conducted for four 
separate land parcels at Kahuku. These totaled a survey area of nearly 3,000 acres. The literature 
review demonstrated that the Kahuku area has been a locus of considerable prehistoric Hawaiian 
activity. The field survey, however, revealed that much of the physical evidence of this prehistoric 
activity has been lost due to agricultural disturbance in the area. Despite this, some archaeological 
evidence was found throughout the course of the survey, including bottles, ceramics, and a mollusk 
shell that the authors suggest signified a high potential for burials in the area (Barrera 1981:26).  

4.5.1.5 Barrera 1985 

In June 1985, archaeological reconnaissance surveys were performed at the locations of a series 
of existing and proposed Board of Water Supply well sites on the windward side of O‘ahu. One of 
these proposed well sites was located one-quarter mile west of Kalaeokahipa Gulch. Barrera et al. 
conducted a pedestrian survey in this area, and reported that no archaeological or historical remains 
were discovered (Barrera 1985:2). 

4.5.1.6 Simons and Davis 1988 

In March 1988, Jeanette A. Simons and Bertell D. Davis identified two previously unreported 
coastal habitation sites on the north shore of O‘ahu (Simons and Davis 1988:1). The first was at 
Waimea Bay and the other at Waiale‘e, opposite the Kuka‘imanini Islet.  

Exposed sections of the site at Waimea Bay consisted of a mottled sand layer that contained 
both prehistoric and historic materials. Historic artifacts included ceramic sherds, a knife handle, 
and fragments of a pipe bowl. Prehistoric remains included fire-cracked rock, charcoal, and a 
midden deposit. This site was designated SIHP # 50-80-257. 

Exposed sections at Waiale‘e are primarily prehistoric in nature, and may suggest habitation 
(Simons and Davis 1988:2). Exposures here contained prehistoric artifacts, midden, charcoal, and 
intact hearths and other pit features. This site was designated SIHP # 50-80-3735. 

4.5.1.7 Williams and Patolo 1998 

In 1998, Ogden Environmental and Energy Services Company, Inc. conducted an 
archaeological inventory survey at the United States Army Support Command-Hawaii (USASCH) 
Kahuku Training Area (KTA). The KTA is located on the northeastern flank of the Ko‘olau and 
Wai‘anae mountain ranges. KTA is set on the northern and windward portion of the Ko‘olau 
Mountains, in an upland area covering approximately 9,650 acres (Williams and Patolo 1998:7). 
A number of archaeological sites were observed through the course of the KTA survey, 
summarized by Williams and Patolo as showing signs of both pre- and post-Contact use. The area 
is described as being rich in archaeological sites, with site preservation ranging from “good to 
excellent” (Williams and Patolo 1988:84). 

4.5.1.8 1984-1996: Inadvertent Burial Finds  

In May 1984, SHPD was notified that human remains (later designated Burial 15) had been 
identified east of Kahuku Point; they had been disturbed by the operation of sand vehicles in the 
area. Earl Neller (1984) of SHPD visited the site and examined the remains that had been collected, 
including two complete skeletons and one partial skeleton. The sand vehicle operator had 
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bulldozed a buffer to keep other vehicles from disturbing the area; however, the bulldozer seems 
to have “destroyed a substantial portion of the archaeological cultural layers with which the 
skeletal remains had been associated” (Bath et al. 1984:8). 

A burial (later designated Burial 16) was disinterred by the Honolulu Police Department on 3-
4 April 1986 (Walker et al. 1988b:21); the remains were then given to Earl Neller (1989) of the 
SHPD. This burial was located approximately 1 m (3.3 ft) east of a test unit, which also contained 
a burial (TU-24), excavated in March-April 1986 by Paul H. Rosendahl, Inc. (PHRI) in Deposit 
Area A, the western portion of Kahuku Point.  

In January 1992, human remains were found by workers of the Turtle Bay Hilton Hotel in sand 
that had been removed from a dune area south of Kuilima Point (near the hotel) to near the stables 
(inland and southeast of the main hotel buildings). The remains were taken to the Kahuku Police 
Station and later moved to the Medical Examiner’s Office. The dune and the stable areas were 
examined by archaeologists in March 1992 (Kennedy 1992). The sand spread near the stables was 
sifted through a 1/8-inch dry screen to recover all human skeletal material. The cut faces of the 
dune area were examined and cut back to determine the presence of additional human remains. 
The loose sand at the base of the cut area (cut by a front-end loader) was also sifted through 1/8-
inch screen. It was decided not to excavate test units in the dune, as archaeologists were assured 
by the Director of Engineering for the Turtle Bay Hilton that this area would not be used in the 
future for sand-mining. The skeletal material was examined by Sara Collins of the SHPD; she 
determined the material consisted of the partial skeletons of four individuals and some extraneous 
bone that could not be attributed to the four skeletons, which consisted of one adult female and 
three sub-adults (less than 10 years old) of indeterminate sex. Ethnicity could not definitely be 
determined, but Collins stated, “there is no reason to think that all four burials are other than 
Hawaiian in ancestry” (Kennedy 1992:A-4). The site of the dune area with skeletal material was 
later given the designation of SIHP # 50-80-02-4488. The remains—the bones found by the 
workmen and taken to the Medical Examiner’s Office in January and the bones uncovered by 
Archaeological Consultants of the Pacific (ACHI) in March—were turned over to the SHPD for 
curation. They were later designated Burials 11-14 for the project. 

In 1996, a crew from Turtle Bay Hilton again discovered human remains near SIHP # -4488 
south of Kuilima Point (Carson et al. 1999). The exposed bones were collected by staff from the 
SHPD and included a scapula and several facial bones of an adult and one tibial epiphysis from a 
sub-adult. Archaeologists from ACHI were contracted to further examine the site in October 1996. 
They excavated the sandy overburden by hand in the sand-mining area and sifted all sand through 
1/8-inch screen. In a concreted layer of sand, they found scattered (previously disturbed) bones of 
a partial skeleton (bones were mainly from the torso region). Several pieces of wood and nails with 
square heads (not made in the last 50 years), the remains of a wood coffin, were found near the 
adult bones, designated Burial A. It is unknown if the adult bones originally collected by the SHPD 
were from the same individual as Burial A. About 3 m (9.8 ft) away from Burial A, another cluster 
of adult long bones (disturbed) were designated Burial B. The bones first collected by the SHPD 
could not be part of this adult burial, which consisted of some of the same cranial elements. All 
human remains recovered by ACHI were handed over to the SHPD for curation. For the purpose 
of the current report, we will refer to these remains as Burial 17. 
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4.5.1.9 1984-2003: PHRI Projects for the Kuilima Resort Expansion 

4.5.1.9.1  1984: PHRI Surface and Subsurface Reconnaissance Survey  
In September 1984, archaeologists conducted an archaeological surface and subsurface 

reconnaissance survey of the Kuilima Resort Expansion Project Area (Bath et al. 1984). This 
expansion covered approximately 847 acres, but the PHRI project area covered only the portions 
proposed for an additional golf course next to the existing Turtle Bay Hilton Resort and a new 
proposed hotel complex at Kawela Bay. This section of the project area was a 326-hectare (808-
acre) area, located in the ahupua‘a of ‘Ōpana, Kawela, Hanaka‘oe, ‘Ō‘io, Ulupehupehu, Punalau 
and Kahuku, Ko‘olauloa District, O‘ahu. The boundary of this PHRI project is the present day 
Turtle Bay Resort. Pedestrian survey was conducted to locate surface features, and subsurface 
testing was also conducted based on a specific research design of seven tasks (Bath et al. 1984:3): 
Inspection of all existing subsurface exposures to check for the presence of cultural layers, features, 
and human burials; subsurface testing of proposed drainage and stream alignments/realignments 
in the Kuilima project area and in the adjacent shoreline area managed by the State Conservation 
District; additional testing near Punaho‘olapa Marsh; subsurface testing of the “possible site” 
identified by the Bishop Museum in 1977; subsurface testing of Site F5-14 to determine if the 
black layer recorded by the Bishop Museum was the remains of a prehistoric wetland area; 
subsurface testing at Site F4-14 to clarify the nature of buried cultural deposits; and subsurface 
testing in other sample areas. 

In the project area, a total of 135 tests were excavated in 13 sample areas (designated Survey 
Areas 1-13); 124 of these were auger tests and the remaining 11 consisted of facing-off 1-m long 
sections of existing subsurface exposures (i.e., along berm/road cuts or sand dunes). In summary, 
cultural layers associated with traditional Hawaiian habitation, agriculture, or burial practices were 
found in three of the 13 survey areas including Areas 1 (Site T-6), 6 (Site 50-Oa-F4-14), and 7 
(Site T-1). In addition to these cultural and/or natural soil layers, PHRI archaeologists also 
recorded four surface features: Site T-2 in Survey Area 8 (inland of Kaihalulu Beach), an L-shaped 
coral wall built before 1890 (it is shown on the 1890 Loebenstein map); Site T-3 in Survey Area 
8, a wooden enclosure used as a cattle pen or for ammunition storage by Kahuku Airfield 
personnel; Site T-4, a concrete military structure in Survey Area 13 (inland eastern border of 
project area); and Site T-5 in Survey Area, a stacked coral wall built before 1876. An isolated 
human incisor was found on the ground surface in Survey Area 12 (inland area northeast of 
Punaho‘olapa Marsh). 

4.5.1.9.2 1986: Intensive Survey and Test Excavations at Site 50-Oa-2899 (SIHP # 50-80-02-6410)  
In 1986, PHRI conducted an intensive archaeological survey with test excavations at Site 50-

Oa-2899, the Kawela Bay Archaeological Area; during the 1984 PHRI reconnaissance survey this 
was referred to as Site T-6 in Survey Area 1, but in this report it is referred to by a site designation 
under the Bishop Museum system (Walker et al. 1988). The site was determined eligible for listing 
on the National Register of Historic Places (NRHP) in a letter from SHPD (13 August 1985, from 
Susumu Ono, chairperson, Board of Land and Natural Resources and State Historic Preservation 
Officer, to Everett A. Flanders, chief, Construction-Operations Division, Operations Branch, U.S. 
Army Engineer District, Honolulu). 

A total of 140 auger cores were excavated along the coast and up to 300 m (984 ft) inland of 
the coast within Site 50-Oa-2899. A cultural layer was identified in 64 of the cores, mainly 
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clustered in four areas makai of the beach road. A few (12) of these auger holes were mauka of the 
beach road, but within 145 m (476 ft) of the coast. The auger holes farther inland did not contain 
any cultural layers.  

A total of 36 test units were placed along the coast (makai of the beach road or within 20 m of 
the beach road) to further test the cultural layer and define the site boundaries. Based on 
distribution and thickness of the cultural layers, and the presence of artifacts, four main cultural 
deposit areas (Deposit Areas A–D) were defined, all within Survey Area 1. Artifacts and features 
observed include shell and bone midden; 50 subsurface features including ash/charcoal lenses, fire 
pits, post molds, and rock alignments; 454 traditional Hawaiian artifacts of shell, bone, and stone; 
and several historic artifacts were recovered.  

A total of 17 charcoal samples collected from cultural layers were submitted for radiocarbon 
dating analysis; six of these samples had insufficient carbon to determine a date or returned modern 
dates, leaving 11 radiocarbon dates. Deposit Area A yielded one radiocarbon date of AD 1505-
1805; Area B yielded a date of AD 1330-1430; Area C yielded four dates for a combined date of 
AD 1400-1940; Area D yielded two dates for a combined date of AD 1395-1645; and four dates 
came from other areas (combined AD 1410-1705). There were no significant differences in age 
between the four deposit areas and PHRI concluded that, “Dating results indicate that Site 2899 
was successively occupied, and that occupations were temporally so close as to be possibly aspects 
of a single major occupation” (Walker et al. 1988:94). Initial occupation of the area may have 
occurred as early as the fourteenth century and was fairly continuous into the nineteenth century, 
and is supported by Māhele testimony. 

During this project, two human burials were identified. In TU-9, located outside and southwest 
of Deposit Area A, two pits were uncovered and designated HF (horizontal feature) 45 and 46. 
HF-45 was identified in the unit east profile wall and HF-46 was identified in the south profile 
wall. Human bones were observed in the HF-45 profile and the skeletal remains of a bird (Gallus 
gallus) were also recovered near this burial. No human remains were observed in HF-46, and it 
was later determined (when the first burial was disinterred) that this pit did not contain a burial. 
Both pits were left undisturbed at the time of the inventory survey and the unit was backfilled. A 
human skeleton within a cyst were discovered in Test Unit 20, which was excavated between 
Deposit Areas C and D. This is the same location (TU-112) and the same set of human remains 
noted during the 1984 PHRI reconnaissance project (Bath et al. 1984). At the base of the unit, the 
excavators found large limestone slabs used as capstones for the large stone-lined cyst (not a 
natural solution cave, as first indicated by Bath). The cyst was 2.25 m (7.4 ft) long, 0.7 m (2.3 ft) 
wide, and 0.7 m (2.3 ft) high. The burial was left in place and the unit was backfilled. 

4.5.1.9.3 1986: Intensive Survey and Data Recovery at Site 50-Oa-2911 (SIHP # 50-80-02-6411) 
Between March and April 1986, PHRI conducted an intensive archaeological survey with test 

excavations at Site 50-Oa-2911, the Kahuku Point Archaeological Area (Walker et al. 1988). In 
1977, Kahuku Point and the shoreline west of the point was first recorded by BPBM as Site 50-
Oa-F4-14, a cultural layer observed on the exposed face of the dune (Dye 1977). In 1984, BPBM 
documented human bones eroding from a dune face on the shoreline east of Kahuku Point. In 
1984, PHRI conducted a reconnaissance survey of the Kuilima Resort. They excavated 11 auger 
test holes in the 50-Oa-F4-14 area (keeping the same site designation) within their Survey Area 6 
(Bath et al. 1984). They also excavated eight auger cores in Survey Area 7, east of Kahuku Point, 
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in the same general area where BPBM had found eroding burials earlier in the same year. PHRI 
designated this eastern area as Site T-1. For the PHRI intensive survey report, these two areas 
(Kahuku Point and the shoreline both to the east and west) were combined into one site, designated 
Site 50-Oa-2911.  

For the 1986 PHRI intensive survey, 105 auger cores, 38 test units, and eight fire pits exposed 
in a dune face were excavated at Site 50-Oa-2911. The results of the auger coring indicated three 
areas (Deposit Areas A–C) contained a cultural layer including one west of Kahuku Point 
(Area C), one on the western side of Kahuku Point (Area A), and one to the east of Kahuku Point 
(Area B). The auger cores were spaced near the coast and up to 100 m (328 ft) inland. Of the 105 
auger cores tested, 29 contained one or more definite cultural layers and all were located within 
50 m (164 ft) of the coast. A total of three LCAs were awarded in this area during the mid-
nineteenth century, LCA 2928:2, which overlaps into Deposit Area C; LCA 2679:2, which 
overlaps Deposit Area B; and LCA 2775:2, which lies east of Deposit Area B. These three awards 
contained house lots, which in some cases were bounded by hala (pandanus) or wauke groves. 
Artifacts and features observed include shell and bone midden; 160 traditional Hawaiian artifacts 
including fishing gear, flaked stone, stone tools, and modified bone and shell;  44 subsurface 
features including fire pits, charcoal concentrations, and post molds; and several historic artifacts 
recovered from test units placed in the three habitation foci.  

The site also contained three burials. In TU-2 of Deposit Area B (east of Kahuku Point), 
portions of two burial pits were found. The burials were left in place and the units were backfilled. 
The location of these two burial pits would match the description “in the sand between the [Kukio] 
pond and the sea,” which a local resident related to McAllister (1933:153) in the early 1930s had 
been used by her family as a burial ground. TU-24 in Deposit Area A (western section of Kahuku 
Point) was placed over an exposed pit line containing human remains, located seaward of the wave-
cut bluff. The remains were left in place and the unit was backfilled.  

A total of 21 charcoal samples were submitted for radiocarbon age analysis; four samples 
contained insufficient carbon or returned a modern date, leaving 19 radiocarbon dates ranging from 
AD 1315 to present. Again, as at Site 50-Oa-2911, PHRI concluded that, “Site 2911 appears to 
have been occupied and reoccupied in such close temporal succession, the occupation can be 
considered a single major occupation” (Walker et al. 1988:92). Initial occupation of Site 50-Oa-
2911 may have occurred as early as the eleventh century (from one date in Area B), and continued 
through the mid-eighteenth century (as indicated by Māhele testimony) and up to the present. 
There are no evident differences in the age ranges between the three areas. Area C did have the 
highest density of artifacts and midden, although the largest number of fishing gear artifacts were 
found in Area A, indicating it could possibly have been a locus for fishing gear manufacture. In 
determining the extent of Site 50-Oa-2911, PHRI emphasized the extensive surface modification 
of the area due to the construction of the Kahuku Airfield. The mauka border of the site has been 
destroyed by this activity, and the three deposit areas were probably once one continuous deposit. 

4.5.1.9.4 1986: Intensive Survey and Test Excavations at Site 50-Oa-2912 (SIHP # 50-80-02-6412) 
In 1986, PHRI conducted an intensive survey with testing at the Punaho‘olapa Marsh, which 

was designated Site 50-Oa-2899. This site area was first reported as Site F4-15 during a BPBM 
reconnaissance survey (Dye 1977), and surveyed and tested by PHRI in 1984 (Bath et al. 1984). 
A portion of the marsh in Survey Area 9 was tested and recorded as Site T-1. For the intensive 
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survey project, reconnaissance Survey Areas 8, 9, and 12 were combined to comprise Site 50-Oa-
2899. 

LCA awards in the vicinity of Punaho‘olapa Marsh include LCAs 2690:2, 2698:3, 2706:2, 
2738:3, 2779:2, 2880:2 and 3958:2. The testimony in these awards indicates the plots were used 
for house lots, kula land, kalo land, and for lo‘i on which kalo, wauke, banana, sweet potato, noni, 
and sugarcane were grown. 

The fieldwork was carried out “to evaluate the marsh’s potential to provide data useful for 
environmental reconstruction and to determine if it had been used for agricultural purposes.” A 
preliminary report on the project (Davis et al 1986) contained information on the fieldwork, but 
did not include the full analysis of the findings or overall conclusions. The final results of the 
fieldwork at Punaho‘olapa Marsh were reported in a later final mitigation program report (Corbin 
2003).  

4.5.1.9.5 1989: Mitigation Program Phases I and II: Monitoring and Burial Treatment Plans for 
SIHP #s 50-80-02-6410 and -6412 

In November 1989, PHRI produced the first report (Phases I and II) of a four-phased mitigation 
program for the Kawela Bay Mitigation project (SIHP # -6410), which covered the Kawela Bay 
Archaeological Area and the Punaho‘olapa Marsh (SIHP # -6412), but not the Kahuku 
Archaeological Area (SIHP # -6411) (Jensen 1989). The four phases were Phase I–Monitoring 
Plan, Phase II–Burial Treatment Plan, Phase III-Field Monitoring, and Phase IV–Data Recovery 
Work. For the monitoring plan, PHRI stated that all construction at Site 50-Oa-2899 (now SIHP # 
-6410) should be monitored, and that moat construction at Site 50-Oa-2912 (now SIHP # -6412), 
Punaho‘olapa Marsh, should be monitored, including inspection of trench walls and spoil piles. 
The collection of bulk soil samples for radiocarbon dating analysis and pollen analysis was also 
proposed. The burial treatment plan not only covered the procedures for the treatment of any 
burials found during future data recovery work, but also contained information on the proposed 
disinterment of two burials found at SIHP # -6410 (Kawela Bay) during the 1986 PHRI intensive 
survey project. 

4.5.1.9.6  1989-1991: Monitoring Status Reports 1-17 
Between December 1989 and August 1991, PHRI monitored all construction activity in the 

Kuilima Resort area; conducted data recovery at previously identified Site 50-Oa-2899 (now SIHP 
# 50-80-02-6410, Kawela Bay Archaeological Area) following the Mitigation Phase I and II 
Report (Jensen 1989) recommendations; conducted limited data recovery at Site 50-Oa-2911 (now 
SIHP # 50-80-02-6411, Kahuku Point Archaeological Area); conducted data recovery at newly 
identified sites (sites found as a result of construction monitoring); and determined, in consultation 
with the SHPD, the treatment of previously identified burials (found during the PHRI 
reconnaissance or three inventory surveys) and the treatment of newly identified burials.  

The developers changed their golf course design to avoid the Kahuku Point Archaeological 
Area (SIHP # - 6411), so monitoring at this site consisted only in making sure no construction took 
place in this area. Construction around the former location of Kukio Pond (Site 262) was also 
avoided. Because of the discovery of burials (Burials 3–7, 9) in the H-2 area, inland of Kawela 
Bay, grading in this area was also halted and the hotel plans were changed to fill in this area to 
grade. 
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The results of the monitoring fieldwork were reported in 17 individual status reports, based on 
fieldwork conducted between 20 November 1989 and 31 August 1991 (Sullivan 1990-1, Status 
Reports 1-10; PHRI, Status Reports 11, 15; Dunn 1991, Status Reports 12-13, 17; Donohue 1991, 
Status Report No. 16). At total of 14 archaeological sites, designated Sites TM (Temporary 
Monitoring Site) 1–14, and five burials (Burials 3–8; note: later designated Burials 1–10) were 
recorded during the monitoring project. The status reports contain only basic information on 
fieldwork conducted and do not contain the full laboratory analysis results or any overall 
conclusions for the project. The final results for the 1989-1991 monitoring and data recovery 
efforts were reported in a later mitigation program final report (Corbin 2003). 

4.5.1.9.7 1990: Osteological Analysis Report on Burials Found at Kawela Bay  
Between September and December 1990, PHRI conducted an osteological analysis of human 

remains found during the previous PHRI archaeological reports at the Kuilima Resort (Kalima 
1993). A report on these remains was completed in March 1993. 

Burial 1, the only definite historic burial, was first discovered during the 1984 PHRI 
reconnaissance survey (Bath et al. 1984) in a “solution cave.” During the 1985 PHRI intensive 
survey of Survey Area A at SIHP # -6410, the burial, that of an adult female, was relocated and 
the solution cave was determined to be a man-made stone-lined cyst. Burial 2, an adult male, was 
originally discovered during the 1986 PHRI intensive survey of SIHP # -6410 within a test unit 
profile located in the area southwest of Survey Area A. These two burials were disinterred as part 
of the Kawela Bay Mitigation Program (Jensen 1989). 

Burials 3–6 were discovered during the monitoring phase of the project in the H-2 Development 
Area, east of Kawela Bay and immediately west and adjacent to the former location of LCA 2878:2 
(inland of Deposit Area C at SIHP # -6410). Burials 3 and 4 (both sub-adults) were commingled. 
Burials 5 and 6 (both adult males) were also commingled and consisted of two complete skeletons 
and one extraneous (adult) humerus fragment from a third individual. Burial 7, an adult female, 
was discovered in a sinkhole while monitoring grading work near Development Area A-5, an 
inland area east of Punaho‘olapa Marsh. Burial 8, an adult female, was found in a trench wall in 
Deposit Area A of SIHP # -6410, commingled with the fragmented remains of a sub-adult.  

Osteological analysis indicated there were a minimum of ten individuals including three adult 
females, three adult males, one adult (humerus) of indeterminate sex, and three sub-adults (less 
than five years old). Of these individuals, three adults exhibited traits used to determine Polynesian 
ancestry, but ancestry could not be determined for the remaining individuals because of age (it is 
difficult to determine ancestry of sub-adults) or the incompleteness/fragmented nature of the 
skeletal material. Burial 1 was interred in the historic period in a stone-lined cyst, one burial was 
found in a sinkhole, and the rest were interred in sand dunes. Burials 2–8 were likely buried in the 
pre-Contact period or early historic period (before the mid-nineteenth century), before burials 
within designated cemeteries were regulated by law. 

4.5.1.9.8 1992: Kuilima Resort Burial Treatment Plan 
In December 1992, PHRI prepared a burial treatment plan for the Kuilima Resort. The plan was 

“intended to facilitate the reinterment and preservation of human remains within the project area” 
(Maly 1992:1). A minimum of 16 individuals, including one definite historic and 15 possibly pre-
Contact, had been disinterred from the Kuilima Resort project area between 1984 and 1992. 
Burials 1–8 had been discovered through the various PHRI reconnaissance, inventory surveys, and 
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monitoring activities of the areas. These eight burials were examined by an osteologist in 1990 
(Kalima 1993). The burials were renumbered Burials 1–10 for the burial treatment plan report. A 
single humerus fragment commingled with Burials 5–6 was given the designation of Burial 9, and 
the fragmented remains of a sub-adult with Burial 8 were designated Burial 10. 

Included in the plans for burial preservation and reinterment at the Kuilima Resort were several 
inadvertently discovered burials found during sand removal or disturbance. They were collected 
by other (non-PHRI) archaeologists and the remains subsequently turned over to the SHPD for 
curation. Burials 11–14 consisted of skeletal material of four or more individuals found in sand 
that had been removed from a dune (adjacent to the hotel and south of Kuilima Point) to the stables 
area near the Turtle Bay Hilton Hotel. These bones were disinterred in March 1992 (Carson et al. 
1999). The site of the dune area with skeletal material was later designated SIHP # -4488 and the 
remains were turned over to the SHPD for curation. Burial 15 included two complete skeletons 
and one partial skeleton east of Kahuku Point (in the PHRI Survey Area B of SIHP # -6411) 
reported to and disinterred by the SHPD in 1984 (Neller 1984). Burial 16 was found west of 
Kahuku Point (in the PHRI Survey Area A of SIHP # -6411) and was reported to and disinterred 
by the SHPD in 1986 (Neller 1989). In the burial treatment plan, it was proposed that the remains 
of all 16+ burials be reinterred just east of Development Area G-2, south of Punaho‘olapa Marsh 
on the southern border of the project area, which is within the former location of LCA 2744:1.  

This burial treatment plan does not cover the three burials subsequently found by ACHI in 1996, 
inland of Kuilima Point (SIHP # -4488) (Sarvak et al. 1996), which will be referred to in this report 
as Burial 17. The plan also does not discuss two burials that were not disinterred, but left in place 
at SIHP # -6411 (Kahuku Point Archaeological Area). These burials were discovered during the 
1996 PHRI inventory survey (Walker et al. 1988); for this report, these burials will be referred to 
as Burials 18 and 19. In all, the burials disinterred and left in place represent at least 24 individuals.  

4.5.1.9.9 2003: Kuilima Resort Final Mitigation Report  
In 2003, PHRI completed a mitigation report for the Kuilima Resort project (Corbin 2003). In 

this report, sites were first designated with SIHP (site numbers preceded by 50-80-02-) numbers, 
not BPBM numbers. This report presented a summary of information found in other PHRI reports, 
and also contained new information not previously published. A site correlation table and the 
actions taken at each site are presented in Table 5.  

The report contained the following:  

A summary of the findings in three previous PHRI reports on the 1984 reconnaissance survey 
(Bath et al. 1984) of the entire project area, the 1986 intensive survey at Site 6410: 

1. Kawela Bay (Walker et al. 1988), and the 1986 intensive survey of Site 6411 Kahuku Point 
(Walker et al. 1988); 

2. A complete presentation of the findings and data analysis of materials recovered during the 
1986 PHRI intensive survey at SIHP # -6412 Punaho‘olapa Marsh to expand information 
found in the preliminary report on this project (Davis et al. 1987); a complete presentation 
of the findings and laboratory analysis of materials recovered during the data analysis at 
Site 6410 conducted in 1989 during the monitoring phase of the mitigation program, which 
was only mentioned briefly in Status Report 1 (Sullivan 1989); 
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Table 5. Site Number Correlations for Kuilima Resort Projects, 1933-2003 
Temp. 
#s 

Develop. 
Area 

BPBM #s 
(50-Oa-) 

SIHP #s 
(50-80-02-) 

Site Type First Record 

 P-2, G2  262 Kukio Pond McAllister 1933 
T-6 P-1, H-1, H-

2, G 1 
2899 6410 Kawela Archaeological Area—cultural deposit 

with burials (Burials 1–6, 9; seven individuals); all 
have been disinterred 

Dye 1977 

T-1 H-5, P-2 F-14; 2911 6411 Kahuku Point Archaeological Area—cultural 
deposit with burials disinterred by the SHPD 
(Burials 15 and 16; four individuals) and burials 
found, but left in place by PHRI (Burials 18 and 
19; three individuals) 

Dye 1977 

 -- F-15; 2912 6412 Punaho‘olapa Marsh Dye 1977 
T-2 G-2   Rock wall, pre-twentieth century  Bath et al. 1984 
T-3 G-2   Wooden enclosure, ranch/military use Bath et al. 1984 
T-4 G-2   Concrete structure, probably military Bath et al. 1984 
T-5 A-6   Rock wall, pre-twentieth century  Bath et al. 1984 
T-7 H-5   Historic cultural deposit Dye 1977 
 Turtle Bay 

Hotel 
 4488 Burials disinterred in 1992 (Burials 11–14; four 

plus individuals); burials disinterred in 1996 
(Burial 17; three plus individuals); all from inland 
of Kuilima Point 

Kennedy 1992, 
1996 (1999) 

TM-1 A-1, G-2  6413 Surface scatter of traditional Hawaiian artifacts 
and historic artifacts 

Sullivan 1990 

TM-2 A-1  6414 Subsurface feature concentration (including 
hearths dating to as early as AD 1030) 

Sullivan 1990 

TM-3 G-2  6415 Stone enclosure; only historic artifacts found in 
test unit 

Sullivan 1990 

TM-4 G-1  6416 Subsurface cultural deposit concentration 
(including imu [earth oven]) with charcoal dating 
to as early as AD 1420) 

Sullivan 1990 

TM-5 A-2, G-2  6417 Subsurface cultural deposit and coral pavement 
(with hearths dating to as early as AD 793) 

Sullivan 1990 

TM-6 G-2  6418 Marsh deposits indicating Punaho‘olapa Marsh 
was once larger than today; no cultural material 

Sullivan 1990 

TM-7 H-5  6419 Subsurface cultural deposit; all strata highly 
disturbed  

Sullivan 1990 

TM-8 Beach Club  6420 Circular stone alignment, probably a recently built 
imu 

Sullivan 1990 

TM-9 G-2  6421 Stone alignments and short walls around three 
pools of water; traditional Hawaiian artifacts 
found on the surface 

Sullivan 1990 

TM-10 A-4  6422 Subsurface charcoal and midden concentration; 
charcoal dated to AD 1452-1891; adze fragment 
found on surface 

Sullivan 1990 
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Temp. 
#s 

Develop. 
Area 

BPBM #s 
(50-Oa-) 

SIHP #s 
(50-80-02-) 

Site Type First Record 

TM-11 A-4  6423 Subsurface cultural layer with hearths; Burial 7 
(one individual) found in a natural sinkhole and 
Burials 8 and 10 (two individuals intermingled) 
found in a pit feature; charcoal from layers and 
hearths indicate site may have been used since AD 
663-1158; a road separates this site from -6413, so 
it is possible the two areas once constituted one 
large site 

Sullivan 1990 

TM-12 G-2  6424 Stone wall remnant, possibly the Kahuku/Punalau 
Ahupua‘a boundary wall seen on the 1909 and 
1919 USGS maps 

Sullivan 1990 

TM-13 G-2  6425 Subsurface charcoal concentration; the majority is 
probably under Kamehameha Hwy 

Sullivan 1990 

TM-14 Punaho‘olapa 
Marsh 

  6426 Stone wall—unknown age Dunn 1991 

 

3. A complete presentation of the findings of all aspects of burial disinterment, osteological 
analysis, and reinterment of eight burials, listed as Burials 1–8 in the PHRI osteological 
report (Kalima 1993) and Burials 1–10 in the burial treatment plan (Maly 1993); and, 

4. A summary of monitoring fieldwork and a complete presentation on all sites found during 
the monitoring phase and all testing conducted at identified sites. 

During the monitoring phase of the mitigation program, additional data recovery was conducted 
at SIHP # -6410 between November and July 1990. This work was based on recommendations in 
the 1987 PHRI data recovery plan report (Walker et al. 1987).  

Deposit Area A: Two intersecting trenches (in a cross pattern) were excavated through the 
center of Deposit Area A, and 23 units (mainly 1 by 1-m or 2 by 2-m units) were excavated by 
hand to open up a wide area of the site. The core area of the site was determined to be 1,072 sq m 
(11538.9 sq ft), and contained two cultural layers (Layers II and III). A total of 70 horizontal 
features were found including 50 hearths, eight possible pre-Contact postholes, seven historic trash 
pits, and two dog burials (both in Test Unit 32N/66E near the beach road). Recovered artifacts 
(from trenches, test units, and the ground surface) included volcanic, basalt, and chert flakes, an 
‘ulu maika (game stone), echinoid and coral abraders, fishhook tabs, and an octopus lure. A total 
of four charcoal samples from Area A were submitted for radiocarbon dating analysis. Of these, 
one sample returned a modern date and one sample returned a BC date, and thus could not be 
cultural. The remaining two dates ranged from AD 1030 to 1950. 

Deposit Area D: Three trenches were also excavated in Deposit Area D around the perimeter 
of the site (north, south, and west). The trenches exposed three areas of subsurface feature 
concentrations and one was chosen for the hand excavation of 19 test units. A total of 142 
subsurface features (mainly hearths and postholes) were recorded. Bone and shell midden and 
traditional Hawaiian artifacts including modified bone, shell fishhooks, and flaked and ground 
stone were recovered. Testing in this area indicated there were once at least four structures, 
possibly two habitation and two cooking structures. A total of eight charcoal samples from Area A 
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were submitted for radiocarbon dating analysis; one sample returned a modern date and the 
remaining seven dates ranged from AD 1210 to 1660. 

Marsh East of Kawela Bay: In June 1990, 12 auger cores were excavated in a marshy area on 
the east side of Kawela Bay. This testing showed the area was actually a sinkhole that had been 
filled and compacted by contractors, resulting in an artificially marshy area. No cultural material 
was recovered from the auger cores. 

During the monitoring phase of the PHRI mitigation project, additional work at SIHP # -6411 
had been planned, based on recommendations in the 1987 PHRI data recovery plan (Walker et al. 
1987). Initial testing consisting of two test units (placed near the seventeenth green of Golf 
Course 2) and 21 auger tests (placed in the dunes makai of Hole 16 in Golf Course 2); this work 
was completed in late 1990. However, at this point the landowners decided not to develop this 
area, but rather to preserve the area as a park. Therefore, the remaining data recovery work was 
canceled. In the test units, subsurface features such as fire pits and postholes were recorded and 
midden and traditional artifacts, including flaked and ground stone, were recovered. A total of 11 
charcoal samples from the two test units were submitted for radiocarbon dating analysis; four of 
these returned a modern date and the remaining seven samples yielded a date range between 
AD 1060 and 1955. In the 21 auger tests, glass and metal fragments were found throughout two 
sand layers, indicating man-made disturbance had affected the area around Hole 16. There was no 
evidence for any pre-Contact cultural layer in these auger cores.  

The mitigation report presents the full findings of an intensive survey conducted at 
Punaho‘olapa Marsh by PHRI in 1996. A total of three trenches were excavated, one each on the 
east, south, and west edges of the marsh, and 27 auger cores were excavated within the marsh. A 
total of 12 bulk fill samples were collected for radiocarbon analysis and pollen analysis was 
conducted on 50 samples collected from two backhoe trenches (Cummings 1987; Ward 2003). 
The lowest zone (Layers IV–IX) of the pollen record contained a high frequency of Pritchardia 
(loulu palm) pollen, along with pollen from Cyperaceae (sedges) and Gramineae (grasses), which 
indicates the marsh was forming in this layer. Flecked charcoal, land snails, the high density of 
Cheno-am pollen (which thrive in disturbed ground), layer mottling, and other stratigraphic 
discontinuities were found in the upper historic zone (Layers I–II in the south trench and Layers 
IIa and IIb in the east trench), indicating the possible use of the marsh for traditional Hawaiian 
agriculture during the formation of this layer. The lower layer dated to between 5509 and 4861 
BC, the upper layer in the east trench dated between AD 1200 and 1400, and the upper layer in the 
south trench dated between AD 1500 and 1700. Thus, the radiocarbon and pollen analysis indicates 
the marsh began forming over 7,000 years ago, and Hawaiians were using the marsh for traditional 
Hawaiian agriculture as early as AD 1200.  

A wall, possibly a structure related to Kahuku Ranch, two adjoining sinkholes filled with trash, 
and a sinkhole with water at the bottom were also recorded at a site, near Reconnaissance Survey 
Area 8. These were not assigned separate site numbers. Two test units (TU-1 and TU-4) were 
placed inside two adjoining sinkholes, one test unit (TU-3) was excavated on the rim of the third 
sinkhole, and one test unit (TU-2) was placed under an overhang southeast of the wall, in an area 
near surface historic trash. In the adjoining sinkholes, recent historic glass fragments, bottles, and 
metal were found. In the unit near the sinkhole with water, no cultural remains were recovered. In 
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the unit at the historic dump (TU-2) ceramics, metal, cut bone, and recent (post-1940s) glass bottles 
were recovered.  

The status reports for monitoring conducted by PHRI from 1990 to 1991 contain preliminary 
information on 14 sites recorded during this phase of work. Complete descriptions and laboratory 
analysis results are reported in the 2003 mitigation report (Corbin 2003).  

The mitigation report gives full descriptions for eight burials (Burials 1–8) found in the project 
area, which were previously discussed in the 1993 PHRI osteological report (Kalima 1993). This 
section of the mitigation report does discuss extraneous bones found with Burials 5, 6, and 8, which 
were numbered as Burials 9 and 10 respectively in the burial treatment plan (Maly 1992), but does 
not give them separate numbers in this report. The report also does not discuss Burials 11–14, 
found by ACI near Kuilima Point at SIHP # -4488 (Kennedy 1992); or Burials 15–16, recovered 
by SHPD (Neller 1984, 1989) at SIHP # -6411, Kahuku Point, which were numbered in the 1990 
burial treatment plan (Maly 1992). According to the burial treatment plan, these 16 burials were 
to be interred in a concrete vault just outside the project area.  

The Burial Findings section of the mitigation report does not discuss the skeletons of the 3+ 
individuals found at Kuilima Point (SIHP # -4488) by ACHI in 1996 (Sarvak et al. 1996; Carson 
et al. 1999), which are referred to in the current report as Burial 17, and it is uncertain if these 
remains were included in the reinterment. The mitigation report also does not discuss the three 
burials (referred to here as Burials 18 and 19) left in place at SIHP # -6411, the Kahuku Point 
Archaeological Area, which were found during the 1996 intensive survey of the site (Walker et al. 
1988).  

All of the burials found in pits are likely Native Hawaiian, based on burial customs prevalent 
in the pre-Contact and early (pre-1850) post-Contact periods. Remains of wood coffins were 
observed with two burials (Burials 1 and 17A), indicating they date to the historic period. Bakelite, 
an early type of plastic invented in 1910, was found in the Burial 1 cyst, so it can be assumed this 
individual was interred after 1910. According to the mitigation report (Corbin 2003:317) 
Burials 1–10 were turned over to SHPD on January 1993 for temporary curation until they could 
be reinterred. There is no record of the reinterment in this report. 

4.5.1.10  2001: Monitoring Report for Golf Course 

In August 2001, CSH monitored construction in the existing golf course (G-2) located southeast 
and inland of Kahuku Point in the ahupua‘a of Ulupehupehu (Borthwick et al. 2001). This project 
area is entirely within the Kuilima Resort project boundary covered by various PHRI surveys 
between 1984 and 1991.  

Monitoring was recommended to observe the rehabilitation of seven golf holes within the 
existing golf course, the construction of a new driving range and two new golf holes, and the 
resurfacing of a golf cart path. A field inspection of the proposed construction areas, which had 
already been grubbed, was made. The archaeologist observed stratigraphy along cuts and looked 
for soil types and any type of cultural material in spoil piles. The archaeologist also observed the 
grading of a large soil mound, which turned out be a manufactured landscape feature. No cultural 
deposits or any traditional Hawaiian artifacts were found in the grubbed areas or in the spoil piles. 

Because a complete ground survey of the Turtle Bay Resort Development Area had already 
been conducted, the current project would have only impacted subsurface deposits. Based on past 
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archaeological research, subsurface deposits (including burials) within the vicinity of the current 
study area have been found in association with areas of Jaucus sands, Pearl Harbor Clay and Land 
Commission Awards. Thus, it is probable that future development conducted in areas with any of 
the three aforementioned traits (i.e., covered with Jaucas sands or Pearl Harbor Clay and/or 
adjacent to or containing LCAs) may affect previously identified cultural deposits, agricultural 
deposits, and burial areas. Though the current study area lies well outside such areas and is instead 
covered by both Kaloko clay and Waialua silty clay, there is still a possibility that previously 
unrecorded deposits and burials could be found during the project’s construction activities.  

4.5.1.11 Souza et al. 2000 

In 2000, CSH conducted an archaeological assessment for the then proposed Waiale‘e Beach 
Park, in the Ko‘olauloa District of O‘ahu. The archaeological assessment included background 
research, surface survey, and limited subsurface testing. Subsurface testing included the 
excavation of seven backhoe trenches throughout the project area, which revealed historic and 
modern mixed strata. The assessment resulted in the documentation of four historic properties, two 
of which were previously identified. The four sites are Kalou Fishpond, SIHP # 50-80-01-257, 
cultural layers, SIHP #s 50-80-02-3735 and 50-80-01-5790, and a remnant section of the OR&L 
rail line, designated SIHP # 50-50-01/02-5971. 

4.5.1.12 Fong and Hammatt 2010 

At the request of Fourth Mate Productions, Inc., and under the advisement of the Kuilima Resort 
Company, CSH conducted archaeological monitoring for the excavation and construction of two 
movie sets. The project area consisted of two separate parcels of land within the forested grove of 
banyan trees located southwest of the Turtle Bay Golf Course, north of Kamehameha Highway 
and south of Kawela Bay Beach. The project entailed the construction of two movies sets for the 
filming of Pirates of the Carribean: On Stranger Tides. The primary set was an artificial lagoon. 
The second was to resemble a hand-shoveled pit or trench. No artifacts, features, human remains, 
or significant historic properties were observed during the monitoring of these two projects.  

4.5.1.13 Pammer 2010 

In 2010, CSH at the request of New Line Cinemas, conducted archaeological monitoring for 
excavations in a swamp within the banyan tree area of Kawela Bay, within the Turtle Bay Resort. 
The swamp area was used as a movie set for Journey 2: The Mysterious Island. A total of eight 
ponds (seven small ponds and one large pond) and a river were excavated by hand with shovels, 
rakes, and brooms. The excavations extended to a maximum depth of 30 cmbs (1 ft). The majority 
of the excavated area had been previously disturbed by the construction of multiple large ponds 
for The Pirates of the Carribean: On Stranger Tides (Fong and Hammatt 2010:2). The excavations 
did not extend below the modern A horizon and yielded a sample of modern trash including glass 
bottles, cans, scrap metal, and cut bone. The items were interpreted as ranging from the 1950s to 
modern day (Pammer 2010:1). No historic properties or prehistoric artifacts, features, or signs of 
culture were observed. 

4.5.2 Ho‘olapa-Nanahu Bridge 
Previous archaeological studies within a 0.8-km (0.5-mile) radius of the project area are shown 

in Figure 25 and summarized in Table 6. Previously identified historic properties within a 0.8-km 
(0.5-mile) radius of the project area are shown in Figure 26 and identified archaeological sites are 
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Figure 25. Aerial photograph showing previous archaeological studies within a 0.8-km (0.5-mile) 

radius of the Ho‘olapa-Nanahu project area (Google Earth 2013)
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Table 6. Previous Archaeological Studies Conducted within a 0.8-km (0.5-mile) Radius of the 
Ho‘olapa-Nanahu Project Area 

Reference Type of Study Project Location Results (SIHP # 50-80-02****) 
McAllister 
1933 

Archaeology of O‘ahu Island-wide Site -262 Kūki‘o Pond 

Dye 
1977 

Archaeological 
reconnaissance survey  

Prudential Insurance 
Company lands near 
Kuilima-Hyatt Resort, 
Kahuku 

Part of SIHP #s -6410, Kawela Bay 
Archaeological Area, and -6411, 
Kahuku Point Archaeological Area 

Riley and 
Malpass 
1979 

Archaeological 
monitoring 

Summit of headland 
overlooking original 
Kahuku Ranch site, 
TMK: [1] 5-6-003 

No historic properties observed 

Barrera 
1981 

Archaeological 
reconnaissance and 
literature review 

General Kahuku area, 
3,000-acre survey 

Bottles, ceramics, and a mollusk 
shell; no historic properties  

Sinoto 
1981 

Archaeological 
reconnaissance survey 

Ki‘i and Punamo 
Wetland Refuge Units, 
Kahuku 

No new cultural features recorded; 
identified Site 50-Oa-F4-7  

Bath et al. 
1984 

Subsurface 
archaeological 
reconnaissance survey  

Kuilima Resort 
Expansion project, lands 
of ‘Ōpana, Kawela, 
Hanakaoe, ‘Ō‘io, 
Ulupehepehu, Punalau, 
and Kahuku, TMKs: [1] 
5-6-003 por., 5-7-001, 
003 por., 006  

Two previously designated sites 
(50-0a-F4-l4 and -15) tested; 
identified seven additional sites   
(T-l through T-7), of these, tested 
five (T-l, -2, -4, -6, -7), 
aged early prehistoric to modern; 
Sites 50-0a-F4-l4 and T-l possess 
high scientific research potential 

Barrera 
1985 

Archaeological 
reconnaissance survey 

One-quarter mile W of 
Kalaeokahipa Gulch, 
TMK: [1] 5-7 

No historic properties observed 

Davis et al. 
1986 

Archaeological 
inventory survey 

Kuilima Resort area and 
vicinity, TMK: [1] 5-7-
003:044 

Determination of marsh 
stratigraphy and documentation of 
glass bottles from the 1870s-1890s, 
SIHP # -2912 

Jensen 
1989 

Archaeological 
inventory survey  

Inland from coast and 
Kahuku Point, within 
lands of Ulupehupehu, 
Punalau, Kahuku 

Identified 26 archaeological sites 
containing 45 component features  
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Reference Type of Study Project Location Results (SIHP # 50-80-02****) 
Kennedy  
1990  

Archaeological 
pedestrian survey 

Punamano Golf Course, 
portion of Country 
Courses at Kahuku 

WWII gun emplacement, railroad 
bed, and various other 
archaeological sites 

Farrell and 
Cleghorn 
1995 

Archaeological 
reconnaissance survey 

Former U.S. Air Force 
Punamano 
Communication Station 
3 miles W of Kahuku 
Village, TMK: [1] 5-7 

Historic structures observed; no 
prehistoric artifacts, features, or 
signs of culture observed 

Hammatt 
et al. 1998 

Archaeological 
reconnaissance survey 

S of Kamehameha Hwy, 
at Ho’olapa Gulch, 
TMK: [1] 5-6-005:001 

Historic irrigation system and 
remnants of military infrastructure 
observed  

Williams 
and Patolo 
1998 

Archaeological 
inventory survey 

KTA training area, 
TMKs: [1] 5-6, 7, 8, and 
9 

SIHP #s -4876 through -4883, and 
-4886 observed; all sites show 
post- and pre-Contact use 

Corbin 
2003 

Archaeological 
mitigation including 
excavations, backhoe 
trenches, shovel tests 
and auger hole tests 

Between Kahuku Point 
and southern edge of 
Punaho‘olapa Marsh, 
TMKs: [1] 5-7-00l:025, 
Pod3, 5-6-003:por. 041, 
5-6-por. OJ, 003 

Shell/FCR midden, imu and other 
hearths, post molds, a human 
burial, hammer stones, fishing 
gear, ornaments, basalt and 
obsidian stone tools and debitage, 
and marine and terrestrial faunal 
remains; SIHP # -6410 

Tulchin et 
al 2008 

Archaeological 
literature review and 
pedestrian survey  

Intersection of Marconi 
Rd and Kamehameha 
Hwy, TMK: [1] 5-6-
005:013 

No historic properties observed 

Rechtman 
2012 

Pedestrian survey and 
archaeological 
inventory survey 

W of Kahuku, S of 
Kamehameha Hwy, 
TMK: [1] 5-6-005:013 

No historic properties observed 
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Figure 26. Aerial photograph showing previous archaeological sites within a 0.8-km (0.5-mile) 

radius of the Ho‘olapa-Nanahu project area (Google Earth 2013)
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Table 7. Previously Identified Archaeological Sites within a 0.8-km (0.5-mile) Radius of the 
Ho‘olapa-Nanahu Project Area 

Reference SIHP # 50-80-02- Site Type 
Sterling and Summers 1978 Site 2 Punahoolapa underground stream 
 Site 3 Kane and Kanaloa stone 
McAllister 1933 0260 Puuala Heiau 

0261 Punamano Spring 
 0267 Kalaiokahipa Ridge 
Jensen 1989 4068 Overhang shelters (three) 

4069 Wall 
4070 Overhang shelters (two), burial 
4071 Wall and overhang shelter 
4072 Overhang shelter 
4073 Overhang shelter 
4074 Overhang shelter 
4075 WWII gun emplacements 
4077 Terrace 
4082 Burial 
4083 Road 
4084 Mounds (two) 
4086 Wall 
4087 Overhang shelter 

Farrell 1995 4599 Punamano Communication Station 
Williams and Patolo 1998 4879 Overhang shelter 

4880 Linear mounds 
4882 WWII concrete bunker 
4930 Linear mound 

Davis and Haun 1986 6412 Punahoolapa Marsh 
Corbin 2003 6418 Subsurface marsh deposits 

6422 Subsurface cultural deposit 
6425 Subsurface cultural deposit 

Hammatt et al. 1998 N/A Clearing mounds 
N/A Military foxhole 
N/A Military bunker 
N/A Irrigation ditch 
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outlined in Table 7. The following is a summary of archaeological studies previously conducted 
within a 0.8-km (0.5-mile) radius of the project area. 

4.5.2.1 McAllister 1933 

The first systematic archaeological study of the Kahuku area was conducted by J. Gilbert 
McAllister of BPBM during his island-wide survey of O‘ahu in 1930. Several sites were recorded 
in the Kahuku area, including Sites 2, 3, 260, 261, and 267, in the general vicinity of the current 
project area. 

McAllister’s Site 2 refers to the waters of Punaho‘olapa Marsh, the setting of the legend of the 
tapa log (see Section 3.2.2). In the legend, the waters of Punaho‘olapa Marsh are said to be 
connected to Waipahu Stream via an underground stream. This site was later tested (Bath et al. 
1984:32) in an effort to mitigate “The proposed water hazard (that) would connect Punahoolapa 
Marsh with an existing drainage canal which bisects the present golf course. A total of 23 test units 
. . . were excavated within the survey area,” revealing no cultural material.  

Site 3 refers to the location of two fishing holes referred to in the legend of Kāne and Kanaloa. 
The legend states that Kāne and Kanaloa lived in the vicinity of Kalaeokahipa Ridge, at a time 
when the Kahuku plain was under water (McAllister 1933 in Sterling and Summers 1978:151).   

Site 260, Pu‘u‘ala Heiau, was said to have been located “on the ridge overlooking Kahuku 
ranch” (McAllister 1933 in Sterling and Summers 1978:149). McAllister was unable to confirm 
the existence of the heiau. 

Site 261 refers to the Punamanō Spring. Punamanō Spring is the setting of the legend of a man-
eating shark (see Section 3.2.3). The legend tells of a shark raised by a couple living in the area of 
Punamanō Spring. The shark lived in the pool and guarded against thieves. The shark later ate the 
brother of the woman as he was attempting to steal breadfruit from the couple’s tree.  

Site 267 refers to Kalaeokahipa Ridge. McAllister indicated “the many caves in the porous 
formation were used as places of burial by the old Hawaiians.” Kalaeokahipa Ridge is also the 
setting of a portion of the Legend of Hi‘iaka (see Section 3.1.3):  

On the Waimea side is an overhanging ledge where formerly hung two stalactites 
from which water continually dripped. They very closely resembled the breasts of 
a woman, and this was said to be Nawaiuolewa, a goddess of the region. Some 
years ago a white man removed one of the stalactites, or breasts, according to the 
story, and the water immediately stopped dripping from the other. [McAllister 1933 
in Sterling and Summers 1978:151–152] 

4.5.2.2 Dye 1977 

In 1977, at the request of Belt, Collins & Associates, members of the Department of 
Anthropology, BPBM, conducted an archaeological reconnaissance survey in the area of Kuilima 
Hotel. Fieldwork was carried out 22 and 26 August. The survey covered approximately 
263 hectares of Prudential Insurance Company oceanfront land that flanked the hotel (Dye 
1977:3). The survey area was divided into two parcels. The smaller (about 40 hectares) was located 
to the west of the resort along Kamehameha Highway. The larger parcel (about 223 hectares) was 
located to the east. Two sites, 50-OA-F4-14 and 50-OA-F4-15, and a third possible site, 50-OA-
F3-1, were observed during the survey (Dye 1977:5). Dye notes the third possible site, which 
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consists of two gray sandy layers exposed in the makai face of a small sand dune, may have formed 
naturally, but may also reflect fire building.  

Site 50-OA-F4-14 is described as an extensive thick, gray-to-grayish brown sandy deposit. This 
layer was exposed along the windblown face of a sand dune at Kahuku Point. A test pit dug into 
this deposit revealed two layers containing cultural material, including two features, four artifacts, 
and a midden deposit. 

Site 50-OA-F4-15 is described as a black layer, roughly 26 cm thick, interpreted to represent 
the remains of prehistoric agriculture (Dye 1977:8). 

4.5.2.3 Riley and Malpass 1979 

In 1979, at the request of the Hawaiian Electric company, the BPBM Department of 
Anthropology conducted an archaeological reconnaissance and monitoring survey of grading 
operations at the site of a new wind turbine facility at Kahuku. The wind turbine facility 
construction area was located at the summit of a headland that overlooked what was once the 
original Kahuku Ranch site. The field research was conducted because, according to McAllister 
(1933:152), Puuala Heiau was thought to have been located on the headland. 

The ground disturbance through the course of the project was limited to surface grading and as 
such, no subsurface prehistoric or traditional archaeological remains were observed. No evidence 
of the Puuala Heiau was observed. 

4.5.2.4 Barrera 1981 

In 1981, an archaeological reconnaissance survey and literature review was conducted for four 
separate land parcels at Kahuku. These totaled a survey area of nearly 3,000 acres. The literature 
review demonstrated that the Kahuku area has been a locus of considerable prehistoric Hawaiian 
activity. The field survey, however, revealed that much of the physical evidence of this prehistoric 
activity has been lost due to agricultural disturbance in the area. Despite this, some archaeological 
evidence was found throughout the course of the survey, including bottles, ceramics, and a mollusk 
shell that the authors suggest signified a high potential for burials in the area (Barrera 1981:26).  

4.5.2.5 Sinoto 1981 

In 1981, an archaeological reconnaissance survey was requested by the National Fish and 
Wildlife Service for two wetland refuge units, Ki‘i Pond and Punamano Pond, located in the 
district of Ko‘olauloa, Kahuku Ahupua‘a. Two previously documented sites sit within the 
surveyed areas, 50-OA-F4-7 and 50-OA-F4-10/11. However, no subsurface excavations took 
place as part of this survey, and no new historic properties were observed. It was noted that the 
majority of the surface area of the surveyed units had been previously disturbed, leaving little 
potential for the discovery of culturally significant material.  

4.5.2.6 Bath et al. 1984 

In 1984, at the request of Group 70 and Kuilima Development Corporation, a subsurface 
archaeological reconnaissance survey was conducted in connection with the then proposed 
expansion of the Kuilima Resort. Thirteen areas were selected for subsurface testing and a total of 
135 test units, 124 auger tests, and 11 faced section tests were excavated (Bath et al. 1984:3). The 
survey produced artifacts that suggest both prehistoric and historic period occupation. Most 
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notable were Survey Areas 6 and 7, which comprise the locus of site 50-0A-F4-14, previously 
described in Dye (1977). Radiocarbon dates obtained during this survey place the site between 
165 BC and AD 210 (Bath et al. 1984:53).  

Survey Area 7 contained two burials associated with an upper gray stratum that closely 
resembles Layers III and IV at Site 50-0A-F4-14. Bath et al. suggest Survey Areas 6 and 7 are 
both separate portions of Site 50-0A-F4-14, and the burials are associated with both survey areas. 

4.5.2.7 Barrera 1985 

In June 1985, archaeological reconnaissance surveys were performed at the locations of a series 
of existing and proposed Board of Water Supply well sites on the windward side of O‘ahu. One of 
these proposed well sites was located 1/4 mile west of Kalaeokahipa Gulch. Barrera et al. 
conducted a pedestrian survey in this area and reported that no archaeological or historical remains 
were discovered (Barrera 1985:2). 

4.5.2.8 Davis et al. 1986 

In 1986, at the request of Kuilima Development Company and Group 70, PHRI conducted 
intensive survey and test excavations at Punahoolapa Marsh. This survey was conducted in 
conjunction with the then proposed expansion of the Kuilima Resort. Davis et al. surveyed and 
tested Site 50-0A-2912, the Punaho‘olapa Marsh. The intensive survey, which built off previous 
reconnaissance surveys conducted in the area, consisted of surface inspection as well as the 
excavation of coring samples and backhoe trenches. No prehistoric features or artifacts were 
discovered in the marsh as a result of this survey. However, a portion of the marsh appears to have 
been used as a historic trash dump, and yielded numerous twentieth and nineteenth century bottle 
fragments. The bottle types were typical of the 1870s through 1890s (Davis et al. 1986:10).  

4.5.2.9 Jensen 1989 

In 1989, at the request of Group 70, PHRI completed an archaeological inventory survey of the 
proposed Punamano and Malaekahana Golf Courses project area. This parcel is comprised of 
nearly 866 acres within the Ko‘olauloa District on O‘ahu. During the survey, 32 backhoe trenches 
were excavated and a total of 26 archaeological sites containing 45 component features were 
identified. Feature types included caves, overhangs, walls, terraces, platforms, enclosures, midden 
deposits, and historic components including World War II emplacements, historic dumps, roads, 
and agricultural ditches (Jensen 1989:2).  

4.5.2.10 Kennedy 1990 

In 1989, at the request of a Mr. Wanket, Archaeological Consultants of Hawaii, Inc. conducted 
an archaeological reconnaissance survey of 200 acres at the then proposed site of the Malaekahana 
Golf Course. The area was investigated by six archaeologists who surveyed the ground on foot 
using compass transects, contour, and aerial maps. Sites were identified within the survey area, 
however, none were excavated. Site types included terraces, walls, a ramp with stacked coral rock 
faces, coral mounds, shelf overhangs, concrete gun emplacements, and a portion of the Koolau 
Railroad. 
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4.5.2.11 Farrell and Cleghorn 1995 

In 1992, Cultural Resource Management Services was contracted by BioSystems Analysis, Inc. 
to conduct an archaeological reconnaissance of U.S. Air Force Punamano Communication Station 
at Kahuku. The reconnaissance coincided with archival research done in order to assess the 
potential historical significance of existing structures within the facility. The survey area consisted 
of approximately 15 acres, located roughly 28 miles north of Honolulu and 3 miles west of the 
village of Kahuku (Farrell and Cleghorn 1995:6). The entirety of the area was surveyed using 
standardized methods. Throughout the course of the survey, concrete slabs, abandoned asphalt 
roadbeds, and a variety of standing structures were identified and assessed. All of these were 
obviously historic in nature. No prehistoric or early historic sites, artifacts, or signs of occupation 
were observed. 

4.5.2.12 Hammatt et al. 1998 

In 1998, at the request of R.M. Towill Corporation, CSH conducted an archaeological 
reconnaissance survey of an approximately 192-acre parcel of land located in the ahupua‘a of 
Kahuku and Hanakaoe. This parcel lies on the south side (mauka) of Kamehameha Highway, near 
Ho‘olapa Gulch. The archaeological assessment indicated cultural resources were quite limited 
within the project area. No clearly prehistoric sites or features were identified through the course 
of the survey. One interesting feature was observed, however, the remnants of an extensive 
irrigation system on the slopes of Ho‘olapa gulch, which consisted of shallow ditches excavated 
into the hillside. Piles of boulders were also observed along portions of the irrigation system, which 
may have been the result of clearing (Hammatt et al. 1998:33). Hammatt et al. (1998) note the 
irrigation system is present on 1909 and 1913 historic maps and should be regarded as historic.  

In addition to the irrigation system, remnants of military infrastructure were also identified. 
Researchers observed three bunkers, a number of excavated depressions (likely observation 
foxholes), and 23 or so additional structures associated with the U.S. military reservation. 

4.5.2.13 Williams and Patolo 1998 

In 1998, Ogden Environmental and Energy Services Company, Inc. conducted an 
archaeological inventory survey at the United States Army Support Command-Hawaii (USASCH) 
Kahuku Training Area (KTA). The KTA is located on the northeastern flank of the Ko‘olau and 
Wai‘anae mountain ranges. KTA is set on the northern and windward portion of the Ko‘olau 
Mountains, in an upland area covering approximately 9,650 acres (Williams and Patolo 1998:7). 
A number of archaeological sites were observed through the course of the KTA survey, 
summarized by Williams and Patolo as showing signs of both pre- and post-Contact use. The area 
is described as being rich in archaeological sites with site preservation ranging from “good to 
excellent” (Williams and Patolo 1988:84). 

4.5.2.14 Corbin 2003 

In 2003, at the request of the Kuilima Resort Company, PHRI completed a program of 
archaeological mitigation and data recovery at the Kuilima Resort. The data recovery excavations 
included backhoe trenches, shovel tests, and augering. All of these were carried out at SIHP #s        
-6410 and -6411, Punaho‘olapa Marsh, and 14 additional monitoring sites between Kahuku Point 
and the southern edge of Punaho‘olapa Marsh (Corbin 2003:2). The excavations yielded remains 
that represent prehistoric and historic occupations, including midden deposits (predominately 
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marine shell), a human burial, portable artifacts, subsurface cultural deposits, charcoal ash lenses, 
pits (fire pits or hearths), and post molds. The prehistoric artifacts included the whole range of 
traditional Hawaiian artifact types, including hammerstones, although these were apparently not 
numerous (Corbin 2003:2).  

The presence of imu and hearths in Area D of SIHP # -6410 seemed to suggest a multi-
component habitation site. Corbin estimates the site may have been inhabited as early as the 
eleventh century, with the possibility of an even earlier occupation or visitation in order to procure 
marine resources. 

4.5.2.15 Tulchin et al. 2008 

In 2008, at the request of Diversified Ag Promotions, LLC, CSH prepared an archaeological 
literature review, field inspection, and cultural impact assessment for road improvements at the 
intersection of Marconi Road and Kamehameha Highway. Field inspection of the project area was 
conducted on 26 February and consisted of a complete pedestrian survey of the area of proposed 
improvements to the intersection. The project area was comprised primarily of agricultural lands 
which were then being utilized as pasture for grazing livestock. Large boulders were observed in 
the vicinity, showing clear signs of bulldozer scarring, which the authors suggest indicates land 
clearing and/or dumping within the project area (Tulchin et al. 2008:43). Other than the boulders, 
no signs of human activity, prehistoric or otherwise, were observed during the pedestrian survey.  

4.5.2.16 Rechtman 2012 

In 2012, at the request of Bo Avrett of Continental Pacific, LLC, Rechtman Consulting, LLC 
conducted an archaeological assessment along a proposed roadway located west of the town of 
Kahuku, and south of Kamehameha Highway, approximately 1.8 km (1.1 miles) inland from the 
coast (Rechtman 2012:3). The archaeological assessment took the form of a surface survey carried 
out on 20 August by Robert B. Rechtman, Ph.D. No archaeological resources were discovered 
throughout the course of this survey; the proposed roadway cut through an erosional environment 
used historically as a site of intensive sugarcane cultivation. Four backhoe trenches were also 
excavated, all of which yielded similar results: no artifacts, signs of culture or historic properties.
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Section 5    Community Consultation 

 Introduction 
Throughout the course of this assessment, an effort was made to contact and consult with Native 

Hawaiian Organizations (NHO), agencies, and community members including descendants of the 
area in order to identify individuals with cultural expertise and/or knowledge of the ahupua‘a of 
Kawela, ‘Ōpana, Pahipahi‘ālua, and Kahuku. CSH intiated its outreach effort in August 2015 
through letters, email, telephone calls, and in-person contact. Outreach efforts are still ongoing. 

 Community Contact Letter 
In the majority of cases, letters along with a map and an aerial photograph of the project area 

were mailed with the following text: 

At the request of CH2M Hill and on behalf of the Federal Highway 
Administration/Central Federal Lands Highway Division (FHWA/CFLHD), 
Cultural Surveys Hawai‘i, Inc. (CSH) is conducting a cultural impact assessment 
(CIA) for two bridge replacement projects: Kawela Stream Bridge and the 
Ho‘olapa-Nanahu Stream Bridge. 

The Kawela Stream Bridge Replacement Project ‘Ōpana, Kawela, and 
Pahipahi‘ālua Ahupua‘a, Ko‘olauloa District, O‘ahu TMKs: [1] 5-7-001:021 por., 
[1] 5-7-003:053 por., [1] 5-7-006:022 por., 023 por., and [1] 5-7-001 Kamehameha 
Highway Right-of-Way. The project area is located in portions of ‘Ōpana, Kawela, 
and Pahipahi‘ālua Ahupua‘a at the location of Kawela Stream Bridge that spans 
Kawela Stream. The project area includes a portion of Kamehameha Highway 
(Route 83). The project area is depicted on a portion of the 1998 Kahuku U.S. 
Geological Survey (USGS) 7.5-minute topographic quadrangle and a 2013 aerial 
photograph (see attachments), and covers an area of approximately 2.61 acres. 

The purpose of the project is to replace the existing 1931 bridge to meet current 
design standards for roadway width, load capacity, bridge railing and transitions, 
and bridge approaches. The proposed new bridge will be a single span, concrete 
slab bridge that is widened to better accommodate floodwater flows.  The centerline 
of the highway will be shifted approximately 10 ft mauka (towards the ocean) to 
minimize impacts to an existing water line on the makai (towards the ocean) side 
of the existing bridge. During construction, a temporary two-lane bypass road will 
be provided on the mauka side of the existing bridge.   

An Environmental Assessment was completed in 2009 for Kawela Bridge. The 
previous project indicated no work would be done in the stream channel, while the 
current recommendation is to provide channel improvements.  Additional 
environmental evaluations are underway to address modifications in the project 
description since 2009. 

The second bridge that CSH is conducting a CIA for is the Ho‘olapa Stream-
Nanahu Bridge Replacement Project, Kahuku Ahupua‘a, Ko‘olauloa District, 
O‘ahu, TMKs: [1] 5-6-003:044 por., [1] 5-6-005:013 por., and [1] 5-6-005 
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Kamehameha Highway Right-of-Way. The project area includes the Hoʻolapa 
Stream-Nanahu Bridge, which spans Ho‘olapa Stream. In addition to the bridge, 
the project area extends approximately 305 m (1,000 ft) southeast and 
approximately 305 m (1,000 ft) northwest along the Kamehameha Highway (Route 
83) and approximately 53 m (200 ft) upstream and downstream along Ho‘opala 
Stream. The project area is depicted on the 1998 Kahuku USGS 7.5-minute 
topographic quadrangle, tax map plats, and a 2013 aerial photograph (see 
attachments). 

The purpose of the project is to replace the existing bridge to meet current design 
standards for roadway width, load capacity, bridge railing and transitions, and 
bridge approaches. The existing bridge was built in 1931. The proposed new bridge 
will be widened from 28 ft to 44 ft and lengthened from 24.7 ft to approximately 
45 ft as compared with the existing structure. The proposed replacement structure 
is a single span, precast concrete slab bridge supported on abutments. Consideration 
of permanent removal of the existing cane haul bridge that runs parallel to the 
Hoʻolapa Stream-Nanahu Bridge will be evaluated. The project area for the 
Ho‘olapa-Nanahu Stream Bridge includes approximately 1.92 acres.  

The purpose of the CIA is to gather information about the project area and its 
surroundings through research and interviews with individuals that are 
knowledgeable about this area.  The research and interviews assist us when 
assessing potential impacts to the cultural resources, cultural practices, and beliefs 
identified as a result of the planned project.  We are seeking your kōkua (assistance) 
and guidance regarding the following aspects of our study: 

• General history and present and past land use of the project area. 

• Knowledge of cultural sites- for example, historic sites, archaeological 
sites, and burials. 

• Knowledge of traditional gathering practices in the project area, both 
past and ongoing. 

• Cultural associations of the project area, such as legends and 
traditional uses. 

• Referrals of kūpuna or elders and kama‘āina who might be willing to 
share their cultural knowledge of the project area and the surrounding 
ahupua‘a lands. 

• Any other cultural concerns the community might have related to 
Hawaiian cultural practices within or in the vicinity of the project area. 

Samples of mailed letters are shown in Figure 27 and Figure 28. 
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Figure 27. Community consultation letter, page one



Cultural Surveys Hawai‘i Job Code: OPANA 2  Community Consultation 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
85 

 

 
Figure 28. Community consultation letter, page two 
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 Community Contact Table 
Below in Table 8 are names, affiliations, dates of contact, and comments from NHOs, 

individuals, organizations, and agencies contacted for the project. Results are presented in 
alphabetical order. 

Table 8. Results of Community Consultation 

Name Affiliation Comments 
Becket, Jan Author, photographer, 

knowledgeable in cultural 
sites 
Kona Moku Representative, 
O‘ahu Council of Hawaiian 
Civic Club’s Committee on 
the Preservation of Historic 
Sites and Cultural Properties 

Letter and figures sent via email 
1 September 2015 
Mr. Becket replied via email on 
1 September 2015 with the following: 
I would really look forward to Kahuku. 
The name of the heiau relocated by the 
US Army is Puʻuala (site 260). Laurie 
Lucking told me that it exists, I guess 
on Army-controlled land. And then 
there is that complex up mauka—also 
on Army land. 
CSH followed up with Mr. Becket via 
email 22 October 2015 for tentative 
dates for site visits 
Mr. Becket responded via email 
22 October 2015 with the following: 
Makaha / Kahuku—I’m there!  I really 
would love to get the Army to take us 
up mauka at Kahuku to some of the 
places they have uncovered. BYU is 
probably too far away to spoon in Nīoi 
ʻUla heiau. 
CSH emailed Mr. Becket on 
10 November 2015 with tentative 
dates for Kahuku site visit 
Mr. Becket replied via email on 
10 November 2015 with tentative 
dates 
CSH emailed Mr. Becket 20 December 
2015 stating we are currently working 
with Richard Davis for access to 
Kahuku Training Area and the sites 
within the military property 

Beirne-Keaue, Danielle 
Ululani 

President, Ko‘olauloa 
Hawaiian Civic Club 

Letter and figures sent via U.S. Postal 
Service (USPS) 11 August 2015 
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Name Affiliation Comments 
Second letter and figures sent via 
email 1 September 2015 

Bridges, Cy Kumu Hula and Kahu 
Ko‘olauloa lineal 
descendant 
Hawaiian Cultural Advisor, 
Polynesian Cultural Center 

Letter and figures sent via email 
11 August 2015 
 

Crabbe, Kamana‘opono Ka Pouhana (Chief 
Executive Officer), Office of 
Hawaiian Affairs (OHA) 

Letter and figures sent via USPS 
11 August 2015 
CSH received a letter from Mr. Crabbe 
dated 27 August 2015; had no 
comments, however, supplied referrals 
See Appendix A   for for OHA 
response letter; CSH was unable to 
locate contact information for all 
parties suggested by OHA 

Davis, Richard Archaeology Section, U.S. 
Army Schofield Barracks 

Referred to CSH by Kanalei Shun 
Letter and figures sent via email 
18 November 2015 requesting access 
to Site 260/SIHP # -4930 (Pu‘uala 
Heiau) and Site 259 (Pōhaku Waikane) 
CSH followed up with Mr. Davis via 
email on site request on 25 November 
2015 
Mr. Davis replied via email on 
25 November 2015 with the following: 
I have been actively looking into your 
request.  I will need more information 
from you as to specific locations within 
Kahuku Training Area 
that are proposed for visitation and 
any desired dates you may propose.  I 
will need to assure 
review/coordination with several other 
officials within USAG-HI for purposes 
of safety and security at the very least. 
USAG-HI does not have any specific 
locations associated with those site 
number/names in our active inventory.  
Can you provide more specific 
location data as to where on the 
landscape you and your informants 
believe these sites to be?  I've sent an 
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Name Affiliation Comments 
inquiry to SHPD regarding locational 
data they may have with respect to 
these sites since they are not in our 
inventory lists. 
If you have any information to improve 
our inventory information, particularly 
with respect to these two sites, we 
would appreciate your sharing it with 
us consistent with any other 
obligations you may have with respect 
to the sources of the information. 
Yes, access would have to be escorted, 
and with precautions appropriate to 
the identified risk levels for the specific 
places within the training area 
to be visited.  We can help make the 
arrangements with Range Control and 
other installation offices, but we would 
need to know more about the locations 
you need to access. Other offices may 
need to review the request, too. 
CSH replied to Mr. Davis email 
25 November 2015 stating we would 
work on their request for location data. 
CSH emailed Mr. Davis maps with 
locational data on 25 November 2015 
CSH emailed Mr. Davis dates of 
availability on 1 December 2015 
CSH followed up with Mr. Davis via 
email on status of site visit request on 
20 December 2015 

Fermantez, Kali Former Ko‘olauloa 
Representative, O‘ahu Island 
Burial Council (OIBC) 

Letter and figures sent via email 
11 August 2015 
Second letter and figures sent via 
email 1 September 2015 

Fonoimoana, Kent Kama‘āina of Ko‘olauloa 
Candidate for State 
Representative, O‘ahu 
District 47 

Letter and figures sent via email 
1 September 2015 
Mr. Fonoimoana replied to CSH via 
email 1 September 2015 stating he 
would share the letter with others in 
the community 
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Name Affiliation Comments 
Mr. Fonoimoana asked for a timetable 
for the bridge projects via email 
15 September 2015 
CSH replied via email 16 September 
2015 stating we would like to wrap up 
the interview process by the end of 
November  

Hilo, Regina O‘ahu Island Burial Sites 
Specialist, Department of 
Land and Natural Resources 
(DLNR) – State Historic 
Preservation Division 
(SHPD) 

Letter and figures sent via email 
11 August 2015 

Kaluhiwa, Rocky O‘ahu Po‘o (Head), Aha 
Moku Advisory Council 
Ko‘olaupoko Hawaiian 
Civic Club 

Letter and figures sent via email 
1 September 2015; returned 
Letter and figures sent via mail 
2 September 2015 

Logan, Roland “Ahi” Kama‘āina of Ko‘olauloa 
Descendant of chiefly line of 
Mālaekahana 

Letter and figures sent via USPS 
11 August 2015 

Martin, Maydean U.S. Army Corps of 
Engineers 

Emailed 18 November 2015 for 
referral for Kahuku Training Area  

Matoon, Creighton and 
Cathy 

Kama‘āina of Ko‘olauloa Letter and figures sent via email 
2 September 2015 

Miller, Kekela Kama‘āina of Lā‘ie 
Hawai‘i Reserves, Inc. 

Letter and figures sent via email 
1 September 2015 

Shun, Kanalei U.S. Army Corps of 
Engineers 

Emailed 18 November 2015 for 
referral for Kahuku Training Area 
Mr. Shun replied to CSH via email 
18 November 2015 referring Richard 
Davis, head of the Archaeology 
Department at Schofield 

Rodrigues, Hinano Branch Chief of History and 
Culture, DLNR – SHPD 

Letter and figures sent via email 11 
August 2015 

Wasson, Harry Kama‘āina of Ko‘olauloa Letter and figures sent via email 
11 August 2015; returned 
Letter and figures sent via USPS 
12 August 2015 

 



Cultural Surveys Hawai‘i Job Code: OPANA 2  Community Consultation 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
90 

 

 Kama‘āina Interviews 
The authors and researchers of this report extend our deep appreciation to everyone who took 

time to speak and share their mana‘o and ‘ike with CSH whether in interviews or brief 
consultations. We request that if these interviews are used in future documents, the words of 
contributors are reproduced accurately and in no way altered, and that if large excerpts from 
interviews are used, report preparers obtain the express written consent of the interviewee/s. 

5.4.1 Jan Becket 
Approval of transcription and interview summary pending. 

 Summary of Kama‘āina Interviews 
Approval of transcriptions and interview summaries determine the summary of kama‘āina 

interviews. Currently pending. 
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Section 6    Traditional Cultural Practices 

 Agriculture 
In 1794, Captain George Vancouver noted the northern part of O‘ahu “did not appear in so 

flourishing a state, nor to be so numerously inhabited” (Vancouver 1798:3:71). An early account 
in the early 1800s by John B. Whiman describes the moku of Ko‘olauloa as being “rock and 
uncultivated” (Whitman 1979:78–79). However, based on Māhele documentation, the area was 
well cultivated. Lo‘i kalo and house sites could be found mauka and makai of the project areas. 
Mo‘olelo, ka‘ao, and ‘ōlelo no‘eau frequently mention the abundance of hala or pandanus on the 
Kahuku plain. When ranching was introduced to the area in 1850-1851, the hala forests began to 
disappear along with the Hawaiian population. Sheep and cattle ranches replaced the native 
vegetation and homesteads (Wilcox 1998:16). 

 Aquaculture 
Mo‘olelo highlight the rich aquaculture of the district of Ko‘olauloa. In the story of The Mullet 

of Pearl Harbor and Makahoa Point at Mālaekahana, schools of mullet would migrate from Pearl 
Harbor before traveling to Mālaekahana and then suddenly disappearing. McAllister also recorded 
the remains of a fishing shrine at Makahoa Point near Mālaekahana Bay, which seems to coincide 
with the mo‘olelo of the mullet. Mo‘olelo describe the gods Kāne and Kanaloa at Ko‘olauloa 
asking the residents why they were gathered at the beach. The residents replied that they were 
catching ‘ō‘io. Kāne laughed and replied it was not ‘ō‘io, but eels that would swim in. Canoes and 
large nets surrounded the school and realized it was not ‘ō‘io, but eels. In the tale of 
Hi‘iakaikapoliopele, a group of Hi‘iaka’s aikāne and herself travel around the island of O‘ahu. 
The band of women encounter Lewa, a supernatural woman of Kahuku. The band of women and 
Lewa battle before Lewa realizes she is battling Hi‘iaka. Overcome with fear, she apologizes to 
Hi‘iaka and urges the party to stay to feast on pai‘ea crab, limu līpoa, ‘opihi, and he‘e. The many 
ko‘a, fishponds, and salt pans of the area attest to the abundance of ocean resources as well. 

 Burials 
In 1954, Bishop Museum staff noted Kalaiokahipa Ridge, located mauka of Kamehameha 

Highway, has a porous ridgeline that contained many caves used for Native Hawaiian burials 
(Sterling and Summers 1978:150). A portion of the Kawela Bridge project area is on Jaucas sand, 
0 to 15% slopes, a soil sediment in which Native Hawaiians usually bury the deceased. Burials 
have been found makai of the current Kawela Bridge project area (SIHP # -6410, surbsurface 
cultural deposit with six burials). Two burials have been found mauka of the Ho‘olapa-Nanahu 
Bridge project area (SIHP # -4070, two overhang shelters and a burial; and SIHP # -4072, overhang 
shelter). The Kuilima Resort projects (spanning from 1933 to 2003) yielded many burials over the 
years, however, the site is outside of the 0.5-mile radius of the current project areas.  

 Wahi Pana 
A legendary stone known as the Waikāne Stone can be found near the Kawela and Hanakaoe 

Ahupua‘a border. Ka‘ao chronicle the god Kāne striking the stone and water springing forth. 
Community contact Jan Becket knows of the Waikāne Stone and Pu‘uala Heiau. Both sites are 
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within the Kahuku Training Area, which is controlled by the United States Army. CSH is currently 
requesting access to the sites on behalf of Mr. Becket. Near the pōhaku was a ko‘a called 
Pahipahi‘ālua, the same name as the ahupua‘a. Many heiau, ko‘a, salt pans, and other points of 
interest can be found in Kahuku Ahupua‘a suggesting the area was somewhat populated and 
industrious during the pre- and post-Contact periods. Kukio Pond is located 300 ft from the ocean 
between Hanaka‘īlio Beach and Puhikukae Beach. The basin was filled with brackish water and 
contained various fish. It was surrounded by a large Hawaiian settlement. Farther north was 
Punamano Spring, where another cluster of LCA claims was found. The watering hole also 
consisted of brackish water. 

On the western side of Kalaihokahipa Ridge are two stalactites that hang and continually drip 
water. It was said that these two stalactites were the breasts of a woman said to be Kahipa (Sterling 
and Summers 1978:151–152). Another name for this woman is Nawaiuolewa. Coincidentally, 
Nawaiuolewa is also the character that Hi‘iaka and her two aikāne, Wahine‘ōma‘o and Pā‘ūopala, 
encounter while they travel the Ko‘olau coastline. 
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Section 7    Summary and Recommendations 
CSH undertook this CIA at the request of CH2M HILL and on behalf of the FHWA/CFLHD. 

The research broadly covered the entire ahupua‘a of Kawela, ‘Ōpana, Pahipahi‘ālua, and Kahuku. 

 Results of Background Research 
Background research for this study yielded the following results: 

1. Many heiau, ko‘a, salt pans, and other points of interest can be found within Kahuku 
Ahupua‘a suggeseting this area was somewhat populated and industrious during the pre- 
and post-Contact periods. 

2. Early accounts of the area by Captain George Vancouver (1798) and John B. Whitman 
(early 1800s) describe the area as being arid and uncultivated. However, other accounts by 
Lieutenant James King and Charles Clerk (1779) note the area to be rich and cultivated. 

3. LCA testimonies for the ahupua‘a indicate intense taro cultivation in the area and Hawaiian 
habitation surrounding fishponds located on the Kahuku plain. 

4. From 1850-1851, ranching became the dominant industry for Kahuku Ahupua‘a. A lack of 
walls and fences to contain the animals resulted in trampled homesteads and dwindling 
native vegetation. Native Hawaiians of the area wrote to missionaries urging them to build 
fences and to establish and enforce trespass laws. The hala forests and Hawaiian population 
began to disappear over the years. As a result, Kahuku became a lonely sheep and cattle 
ranch. 

5.  In November 1889, James Campbell leased his Kahuku and Honouliuli lands to Benjamin 
Franklin Dillingham. The lease to Dillingham was for 50 years. Dillingham’s development 
plan involved expanding the sugar industry and construction of a railroad system on O‘ahu 
(Kuykendall 1967:68).  

6. Kahuku Plantation planted 2,800 acres of sugarcane and harvested its first crop in 1892. 
The plantation first relied on pumped spring water, stream water, and rain to irrigate its 
crops but later resorted to artesian wells. During the first nine years of the plantation, 
transportation to Honolulu was exclusively via boat. In 1890, 5 miles of railway with some 
portable sections were laid to haul cane from the field to the mills. In 1899, OR&L finally 
completed its terminal at Kahuku so sugar could be transported directly to Honolulu by 
train. 

7. In 1916, Kahuku Plantation leased some of its land for pineapple cultivation to C. Okayama 
and other individual growers. Eventually growers were obligated to sell their crops to the 
Hawaiian Pineapple Company; Libby, McNeill & Libby of Honoulu; and the California 
Packing Corporation (later known as Del Monte Corp.).  

8. During the early 1930s, many different ethnic groups worked the Kahuku cane fields. By 
1935, the plantation acquired 4,490 acres under cultivation and 1,137 workers. Various 
plantation camps housed the workers. Camps included Main Village, New Camp, Camp 2, 
Camp 3, Camp 5, Hau‘ula Camp, and Lā‘ie Camp (Dorrance 1998:121). 

9. During World War II, the Kahuku Golf Course was used as an emergency landing field. 
The Army Air Force on O‘ahu originally planned to build an emergency landing strip at the 
Kahuku golf course but it had not been completed by the time of the attack. 
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 Results of Community Consultations 
CSH attempted to contact NHOs, agencies, and community members. Below is a list of 

individuals who shared their mana‘o and ‘ike about the project area and Kawela, ‘Ōpana, 
Pahipahi‘ālua, and Kahuku Ahupua‘a: 

1. Jan Becket, retired Kamehameha Schools teacher, author, photographer, knowledgeable in 
cultural sites, Kona Moku Representative for the Committee on the Preservation of Historic 
Sites and Cultural Properties 

2. Kamana‘opono Crabbe, Ka Pouhana, Chief Executive Officer, Office of Hawaiian Affairs 

 Impacts and Recommendations 
Based on information gathered from the cultural and historic background, the proposed project 

may potentially impact undetected iwi kūpuna (ancestral bones). CSH identifies potential impacts 
and makes the following preliminary recommendations. Please note that CSH is still awaiting 
approval of an interview transcription and summary conducted for this study and the impacts and 
recommendations may change pending approval of interview transcription and summary. 

1. Previous archaeology conducted makai of the Kawela Bridge project area indicates SIHP # 
-6410 has yielded a subsurface cultural deposit and six burials. A portion of the Kawela 
Bridge study area is within Jaucas sand deposits, a common sediment for interment of the 
dead. Based on these findings, there is a high possibility that iwi kūpuna may be present 
within the project area and that land-disturbing activities during construction may uncover 
presently undetected burials or other cultural finds. Should burials (or other cultural finds) 
be encountered during ground disturbance or via construction activities, all work should 
cease immediately and the appropriate agencies should be notified pursuant to applicable 
law, HRS §6E. 

 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
95 

 

Section 8    References Cited 
Arakaki, Leatrice R. and John R. Kuborn 

1991 7 December 1941: The Air Force Story. Pacific Air Forces, Office of History, 
Hickam Air Force Base, Honolulu. 

Ava Konohiki 
2015 Ancestral Visions of ‘Āina website. Available online at 

http://www.avakonohiki.org/. 
Barrera, William M., Jr. 

1981 Cultural Resources Reconnaissance of the Kahuku Agricultural Park Project Area. 
Chiniago, Inc., Kamuela, Hawai‘i. 

1985 Opana, Oahu: Archaeological Survey at Proposed Well Location. Chiniago, Inc., 
Honolulu. 

Bath, Joyce, Margaret L.K. Rosendahl, and Paul H. Rosendahl 
1984 Subsurface Archaeological Reconnaissance Survey Kuilima Resort Expansion 

Project, Lands of Opana, Kawela, Hanakaoe, Oio, Ulupehpehu, Punalau and 
Kahuku, Koolauloa, Island of Oahu  (TMK: 5-6-03 [Por.]; 5-7-01, -3 [Por.], -6) 
(also included as Tab 2 in 3-ring binder Kuilima Resort Expansion Project Vol. I 
of III). Paul H Rosendahl, Inc., Hilo, Hawai‘i. 

Beaglehole, John C. 
1967 The Journals of Captain James Cook on His Voyages of Discovery, Volume 3: The 

Voyage of the Resolution and Discovery 1776-1780. Parts 1 & 2. Cambridge 
University Press for the Hakluyt Society, Cambridge, England. 

Beckwith, Martha W. 
1918  The Hawaiian Romance of Laieikawai. S.N. Haleole, editor, Martha Warren 

Beckwith, translator. 33rd Annual Report of the Bureau of American Ethnology. 
U.S. Government Printing Office. Washington, D.C. Electronic document, 
https://books.google.com/books?id=dNVXAAAAMAAJ&pg=PA9&lpg=PA9&d
q=The+Hawaiian+Romance+of+Laieikawai&source=bl&ots=_j51_K3Cvz&sig=
mZ1Wb7ZqpdhC0D3NnSZP3UlrJhw&hl=en&sa=X&ved=0CF8Q6AEwDmoVC
hMI08ypndeFxgIVRgisCh1YzwDp#v=onepage&q=The%20Hawaiian%20Roma
nce%20of%20Laieikawai&f=false. 

Borthwick, Douglas F., Rodney Chiogioji, and Hallett H. Hammatt 
2001 Archaeological Monitoring Report for a Golf Course Construction and 

Improvements Project at the Turtle Bay Resort Golf Club, Kahuku, Ulupehupehu 
Ahupua‘a, O‘ahu, Hawai‘i (TMK 5-7-01: 16 & por. 1). Cultural Surveys Hawai‘i, 
Inc., Kailua, Hawai‘i. 

Borthwick, Douglas, Ian Masterson, Victoria Creed, and Hallett H. Hammatt 
1995 An Archaeological Inventory Survey of the Kamehameha Homes Project, 

Kapālama, O‘ahu. Cultural Surveys Hawai‘i, Inc., Kailua, Hawai‘i. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
96 

 

Bowser, George 
1880 The Hawaiian Kingdom Statistical and Commercial Directory and Tourist Guide, 

1880-1881. George Bowser & Company, Honolulu and San Francisco. 
Bryan, William Alanson 

1915 Natural History of Hawaii. Hawaiian Gazette Company, Honolulu. 
Carson, Michael T., David Kyle Latinis, and Joseph Kennedy 

1999 Archaeological Treatment of an Inadvertent Burial Discovery at Turtle Bay Hilton 
and Country Club, Located at TMK: 5-6-03:36, Hanakaoe Ahupua‘a, District of 
Ko‘olauloa, Island of O‘ahu (also included as Tab 38 in 3 ring binder Kuilima 
Resort Expansion Project Vol. I of III). Archaeological Consultants of the Pacific, 
Inc., Hale‘iwa, Hawai‘i. 

Chamberlain, Levi 
1826 Trip around Oahu by Levi Chamberlain in 1826. (June 21-July 11, 1826). Hawaiian 

Mission Children’s Society, Honolulu. 
1828 Trip Around Oahu by Levi Chamberlain in 1826 (June 21 - July 11, 1826). 

Hawaiian Historical Society, Honolulu. 
Char, Tin Yuke, and Wai Jane Char 

1988 Chinese Historic Sites and Pioneer Families of Rural Oahu. Hawaii Chinese 
History Center, Inc., Honolulu. 

Chinen, Jon J. 
1958 The Great Māhele, Hawaii’s Land Division of 1848. University of Hawaii Press, 

Honolulu. 
Condé, Jesse C. and Gerald M. Best 

l973 Sugar Trains. Glenwood Publishers, Felton, California. 
Corbin, Alan B. 

2003 Archaeological Mitigation Kuilima Resort Expansion Project, Lands of Kahuku, 
Kawela, and ‘Ōpana, Koolauloa District, Island of O‘ahu. Paul H. Rosendahl, Inc., 
Hilo, Hawai‘i. 

Cummings, Linda Scott 
1987 Stratigraphic Pollen Analysis at Punahoolapa Marsh, Oahu. Palynological 

Analysts, Denver Colorado. 
Davis, Bertell D., Alan E. Haun, and Paul H. Rosendahl 

1986 Preliminary Report Upon Completion of Field Work: Intensive Survey and Test 
Excavations Site 50-0A-2912, Punahoolapa Marsh Kuilima Resort Expansion 
Project, Land of Kahuku, Koolauloa, Island of Oahu  (TMK: 1-5-7-Por.01, Por.03) 
(also included as Tab 4 in 3-ring binder Kuilima Resort Expansion Project Vol. I 
of III). Paul H Roshendahl, Inc., Hilo, Hawai‘i. 

Dillingham, B.F. 
1886 Great Land Colonization Scheme. In Hawaiian Almanac and Annual for 1886, 

edited by Thos. G. Thrum. Press Publishing, Honolulu. 
Dorrance, William H. 

1998 O‘ahu’s Hidden History. Mutual Publishing, Honolulu. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
97 

 

Dorrance, William H. and Francis S. Morgan 
2000 Sugar Islands: The 165-Year Story of Sugar in Hawai‘i. Mutual Publishing, 

Honolulu. 
Dunn, Amy E. 

1991 Status Reports – Archaeological Monitoring and Testing. Archaeological 
Mitigation Program Kawela Bay Mitigation Project, Lands of Opana, Kawela, 
Hanakaoe, Oio, Ulupehupehu, Punalau, and Kahuku, Koolauloa District, Island of 
Oahu (included as Tab 31 in 3-ring binder Kuilima Resort Expansion Project Vol. 
I of III). Paul H Rosendahl, Inc., Hilo, Hawai‘i. 

Dye, Thomas S. 
1977 Archaeological Reconnaissance Survey of Prudential Insurance Co., Lands near 

Kuilima Hyatt Resort, Kahuku, Oahu (also included as Tab 1 in 3-ring binder 
Kuilima Resort Expansion Project Vol. I of III). Anthropology Department, 
Bernice Pauahi Bishop Museum, Honolulu. 

Emerson, Nathaniel B. 
1978 Pele and Hiiaka-A Myth from Hawaii. Charles E. Tuttle, Rutland, Vermont. 

Farrell, Nancy and Paul L. Cleghorn 
1995 Archaeological and Historical Investigations at U.S. Air Force Punamano 

Communication Station Kahuku, O‘ahu Island, Hawaii. Biosystems Analysis, 
Honolulu. 

Fish and Wildlife Service 
2013 Fish and Wildlife Service website. Online at http://www.fws.gov/ 

refuge/james_campbell/ 
Fong, Jeffrey W.K. and Hallett H. Hammatt 

2010 Archaeological Monitoring Report for the Kawela Bay Banyan Tree Area within 
the Turtle Bay Resort, ‘Ōpana and Kawela Ahupua‘a, Ko‘olauloa District, O‘ahu 
Island TMK: [1] 5-6-003:024, 025, 026. Cultural Surveys Hawai‘i, Inc., Kailua, 
Hawai‘i. 

Foote, Donald E., Elmer L. Hill, Sakuichi Nakamura, and Floyd Stephens   
1972 Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of 

Hawaii. U.S. Department of Agriculture, Soil Conservation Service, in cooperation 
with the University of Hawai‘i Agricultural Experiment Station. U.S. Government 
Printing Office, Washington, D.C. 

Fornander, Abraham 
1919 Famous Men of Early Days. In Fornander Collection of Hawaiian Antiquities and 

Folk-Lore, Vol. V, Part II. Bishop Museum Press, Honolulu. 
Freeman, Pau 

2006 Abandoned & Little Known Airfields: Hawaii, Northern Oahu Island, Haleiwa 
Fighter Strip, Haleiwa Airport, Haleiwa, Hawai‘i. Online at 
http://members.tripod.com/airfields_freeman/HI/Airfields_HI_Oahu_N.htm   

http://members.tripod.com/airfields_freeman/HI/Airfields_HI_Oahu_N.htm


Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
98 

 

Giambelluca T.W., Q. Chen, A.G. Frazier, J.P. Price, Y-L Chen, P-S Chu, J. Eischeid, 
and D. Delparte 

2013  The Rainfall Atlas of Hawai‘i. Electronic document, http://rainfall 
.geography.hawaii.edu  

Gilmore, Abner Blanks 
1931-1932 The Hawaii Sugar Manual 1931-1932. Hawaiian Sugar Planters 

Association, New Orleans. 
Google Earth 

2013 Aerial photographs of Hawai‘i. Google Inc., Mountain View, California. Available 
online at www.google.com/earth.html. 

Hammatt, Hallett H., David W. Shideler, and Ian Masterson 
1998 Archaeological Reconnaissance Survey and Assessment of 192 Acres in Kahuku 

and Hanakaoe Ahupua‘a, Ko‘olauloa District, Island of O‘ahu (TMK 5-6-05; 
Portion 1). Cultural Surveys Hawai‘i, Inc., Kailua, Hawai‘i. 

Handy, E.S. Craighill and Elizabeth G. Handy      
1972 Native Planters in Old Hawaii: Their Life, Lore, and Environment. Bishop Museum 

Bulletin 233. Bishop Museum Press, Honolulu. 
Hawaii Aviation 

2015 Site plan of Kahuku Point Airfield. Online at http://hawaii.gov/ 
hawaiiaviation/hawaii-airfields-airports/. 

Hawai‘i TMK Service 
 Tax Map Key [1] 5-6-003 and 005, 5-7-001 and 006. Hawai‘i TMK Service, 

Honolulu. 
Hawaiian Mission Houses 

2015 Hawaiian Mission Houses website. Online at http://www.missionhouses.org/ 
Ho‘oulumāhiehie 

2008 The Epic Tale Of Hi‘iakaikapoliopele. Puakea Nogelmeier, translator. Awaiaulu 
Press, Honolulu. 

Jensen, Peter M. 
1989 Archaeological Mitigation Program Phases I and II Monitoring and Burial 

Treatment Plans Kawela Bay Mitigation Project, Lands of Opana, Kawela, and 
Kahuku, Koolauloa District, Island of Oahu (also included as Tab 12 in 3-ring 
binder Kuilima Resort Expansion Project Vol. I of III). Paul H Rosendahl, Inc., 
Hilo, Hawai‘i. 

1989 Archaeological Inventory Survey Punamano and Malaekahana Golf Courses, 
Lands of Ulupehupehu, Punaluu, Kahuku, Malaekahana, and Laie, Koolauloa 
District, Island of Oahu. Paul H Rosendahl, Inc., Hilo, Hawai‘i. 

Kalima, Patricia A. 
1993 Kawela Bay Mitigation Project Osteological Anaylses, Land of Kawela, Koolauloa 

District, Island of Oahu (also included as Tab 36 in 3 ring binder Kuilima Resort 
Expansion Project Vol. I of III). Paul H Rosendahl, Inc., Hilo, Hawai‘i. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
99 

 

Kamakau, Samuel Manaiakalani 
1991 Tales and Traditions of the People of Old, Nā Mo‘olelo a Ka Po‘e Kahiko. Bishop 

Museum Special Publication 51. Bishop Museum Press, Honolulu. 
Kame‘eleihiwa, Lilikala 

1992 Native Land and Foreign Desires. Pehea La E Pono Ai? Bishop Museum Press, 
Honolulu. 

Kennedy, Joseph 
1990 Kahuku Sand Mining Project: Archaeological Subsurface Testing Results. 

Archaeological Consultants of Hawaii, Inc., Hale‘iwa, Hawai‘i. 
1992 Treatment of  Inadvertent Burial Discovery at Turtle Bay Hilton, TMK: 5-7-01: 13, 

Hanakaoe Ahupua‘a, District of Koolauloa, Island of Oahu (also included as Tab 
34 in 3 ring binder Kuilima Resort Expansion Project Vol. I of III). Archaeological 
Consultants of Hawaii, Inc., Hale‘iwa, Hawai‘i. 

Kimmett, Larry, and Margaret Regis 
1992 The Attack on Pearl Harbor. An Illustrated History. Navigator Publishing, Seattle, 

Washington. 
Korn, Alfons L. 

1958 The Victorian Visitors. University of Hawaii Press, Honolulu. 
Kuykendall, Ralph 

1953 Hawaiian Kingdom 1854-1874, Twenty Critical Years. University of Hawaii Press, 
Honolulu. 

1967 The Hawaiian Kingdom, 1874-1893: The Kalakaua Dynasty. University of Hawaii 
Press, Honolulu. 

Landgraf, Anne Kapualani 
1994 Nā Wahi Pana O Ko‘olau Poko: Legendary Places of Ko‘olau Poko. Fred Kalani 

Meinecke, translator. University of Hawai‘i Press, Honolulu.  
Loebenstein, Albert B. 

1892 Map of Kahuku Plantation. Registered Map 1560. Hawai‘i Land Survey Division, 
Department of Accounting and General Services, Honolulu. 

Maly, Kepa  
1992 Kuilima Development Company Burial Treatment Plan, Lands of ‘Opana, Kawela, 

Hanakaoe, ‘O‘io, ‘Ulupehupehu, Punalau, and Kahuku, Ko‘olauloa District, 
Island of O‘ahu (TMK:1-5-7-03:1-36; 1-5-7-06:1-21; 1-5-7-01:25, Por 33; and 1-
5-6-03:Por. 41) (Also included as Tab 35 in 3-ring binder Kuilima Resort 
Expansion Project Vol. I of III). Paul H Rosendahl, Inc., Hilo, Hawai‘i. 

McAllister, J. Gilbert 
1933 Archaeology of Oahu. Bishop Museum Bulletin 104. Bernice Pauahi Bishop 

Museum, Honolulu. 
Nakuina, Moses K. 

1992 The Wind Gourd of La‘amaomao. Second edition.  Esther T. Mookini and Sarah 
Nākoa, translators. Kalamakū Press, Honolulu. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
100 

 

1998 Fish Stories and Superstitions. In Hawaiian Folk Tales, compiled by Thomas G. 
Thrum, pp. 269–274. Mutual Publishing, Honolulu. 

Office of Hawaiian Affairs 
2015 Papakilo Database. Office of Hawaiian Affairs cultural and historical database. 

Electronic document, http://papakilodatabase.com/main/index.php. 
Pammer, Michelle F. 

2010 End of Fieldwork Report for Archaeological Monitoring for the Kawela Bay 
Banyan Tree Area within the Turtle Bay Resort for “Journey 2: The Mysterious 
Island.” Cultural Surveys Hawai‘i, Inc., Kailua, Hawai‘i. 

Pukui, Mary Kawena 
1983 ‘Ōlelo No‘eau: Hawaiian Proverbs & Poetical Sayings. Bishop Museum Press, 

Honolulu. 
Pukui, Mary K. and Samuel H. Elbert 

1986 Hawaiian Dictionary. Second edition. University of Hawaii Press, Honolulu. 
Pukui, Mary K., Samuel H. Elbert, and Esther Mookini 

1974 Place Names of Hawaii. University of Hawaii Press, Honolulu. 
Raphaelson, Rayna 

1925 The Kamehameha Highway: 80 Miles of Romance. Percy M. Pond, Honolulu. 
1929 The Kamehameha Highway, 80 Miles of Romance. Percy M. Pond, Honolulu. 

Rechtman, Robert B. 
2012 Archaeological Assessment Survey for the Proposed Construction of a Roadway on 

TMK: 1-5-6-05:013. Rechtman Consulting, Kea‘au, Hawai‘i. 
Riley, Thomas J. and Michael Malpass 

1979 Archaeological Reconnaissance and Monitoring at the Kahuku Wind Turbine Site, 
O‘ahu, Hawai‘i. Anthropology Department, Bernice Pauahi Bishop Museum, 
Honolulu. 

Rosendahl, Paul 
1977    Archaeological Inventory and Evaluation Report for Installations of Environmental 

Impact Statement for U.S. Army Support Command, Hawaii (USASCH). 
Department of Anthropology, Bernice Pauahi Bishop Museum, Honolulu.  

Sarvak, Pat, James R. Moore, and Joseph Kennedy 
1996 Archaeological Monitoring Report for Construction Activities Associated with 

Improvements at Kokololio Beach Park Located at TMK: 5-5-01:2 La‘iemalo‘o 
Ahupua‘a, Ko‘olauloa District, Island of Oahu. Archaeological Consultants of the 
Pacific, Inc., Hale‘iwa, Hawai‘i. 

Schmitt, Robert C.    
1977 Historical Statistics of Hawaii. University of Hawaii Press, Honolulu. 

Schuyler, Jas. D. and G.F. Allardt 
1889 Report on Water Supply for Irrigation on the Island of Oahu, Hawaiian Islands. 

Paradise of the Pacific III (9:Sept.):1–3. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
101 

 

Simons, Jeannette A. and Bertell D. Davis 
1988 Locality Report on Two Previously Unreported Archaeological Sites on the North 

Coast of O‘ahu. Anthropology Department, Bernice Pauahi Bishop Museum, 
Honolulu. 

Sinoto, Akihiko 
1981 Archaeological Reconnaissance Survey of Ki‘i and Punamano Wetland Refuge 

Units, Kahuku, Oahu. Includes “A Brief History of Kahuku” by Barry Nakamura. 
Anthropology Department, Bernice Pauahi Bishop Museum, Honolulu. 

Slackman, Michael 
1991 Target: Pearl Harbor. University of Hawaii Press, Honolulu. 

Souza, Kēhaulani, Douglas F. Borthwick, and Hallett H. Hammatt 
2000 Archaeological Assessment of a 35+ Acre Parcel Proposed for the Waiale‘e Beach 

Park, Waiale‘e Ahupua‘a, Ko‘olauloa District, O‘ahu  (TMK 5-8-01:10, 15, 16, 
17, por. 18, por. 20, 21, 22, 23 por. 27, por 29, por. 31, 32, 33, 34, 41, por. 54. 5-
8-06:7, por 29, 5-7-05:13). Cultural Surveys Hawai‘i, Inc., Kailua, Hawai‘i. 

Sterling, Elspeth P. and Catherine C. Summers      
1978 Sites of O‘ahu. Department of Anthropology, Bishop Museum. Bishop Museum 

Press, Honolulu. 
Sullivan, Richard B. 

1990 Status Reports - Archaeological Monitoring, Archaeological Mitigation Program 
Kawela Bay Mitigation Project, Lands of Opana, Kawela, Honakaoe, Oio, 
Ulupehupehu, Punalau, and Kahuku, Koolauloa District, Island of Oahu (also 
included as Tab 15 in Kuilima Resort Expansion Project Vol. I of III). Paul H 
Rosendahl, Inc., Hilo, Hawai‘i. 

Thayer, Wade Warren 
1934 Report of Examiner: In the Matter of the Application of A. N. Campbell, et al. 

Trustees of the Estate of James Campbell, Deceased, for Registration of Title to 
Land in Koolauloa, Oahu. Land Court #1095. Hawai‘i (Terr.) Land Court, Land 
Court Application Number 1095.   

Tulchin, Todd, David W. Shideler, and Hallett H. Hammatt 
2008 Literature Review, Field Inspection, and Cultural Impact Evaluation for the 

Proposed Marconi Road – Kamehameha Highway Intersection Improvements 
Project Kahuku Ahupua‘a, Ko‘olauloa District, O‘ahu TMK: [1] 5-6-005:013 por. 
Cultural Surveys Hawai‘i, Inc., Kailua, Hawai‘i. 

Ulukau 
2014 Māhele Database. Hawaiian Electronic Library, http://ulukau.org/cgi-bin/ 

vicki?l=en.. 
U.S. Army War Department 

1919 U.S. Army War Department fire control map of O‘ahu, Kahuku Quadrangle. USGS 
Information Services, Denver, Colorado. 

1935 U.S. Army War Department fire control map of O‘ahu, Laie Quadrangle. USGS 
Information Services, Denver, Colorado. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  References Cited 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
102 

 

1943 U.S. Amy War Department terrain map of O‘ahu, Kahuku and Waimea 
Quadrangle. USGS Information Services, Denver, Colorado.  

U.S. Department of Agriculture  
2001 Soil Survey Geographic (SSURGO) database. U.S. Department of Agriculture, 

Natural Resources Conservation Service. Fort Worth, Texas. 
http://www.ncgc.nrcs.usda.gov/products/datasets/ssurgo/ (accessed March 2005). 

USGS (U.S. Geological Survey) 
1998 Kahuku USGS Survey 7.5-Minute Series Topographic Quadrangle. USGS 

Information Services, Denver, Colorado. 
Vancouver, George    

1798 A Voyage of Discovery to the North Pacific Ocean and Round the World Performed 
in the Years 1790-95, 3 Volumes. G.G. and J. Robinson and J. Edwards, London, 
England. 

Waihona ‘Aina 
2000 The Māhele Database. Electronic document, http://waihona.com (accessed 10 

April 2014). 
Walker, Alan T., Alan E. Haun, and Paul H. Rosendahl 

1987 Data Recovery Plan (DRP) Kuilima Resort Expansion Data Recovery Program, 
Kuilima Resort Lands of Kahuku, Kawela, and Opana Koolauloa, Island of Oahu 
(also included as Tab 6 in 3-ring binder Kuilima Resort Expansion Project Vol. I 
of III). Paul H Rosendahl, Inc., Hilo, Hawai‘i. 

1988 Intensive Survey and Test Excavations Site 50-OA-2899, Kawela Bay 
Archaeological Area Kuilima Resort Expansion Project; Lands of Opana and 
Kawela, Ko‘olauloa, Island of O‘ahu (also included as Tab 9 in 3 ring binder 
Kuilima Resort Expansion Project Vol. I of III). Paul H Rosendahl, Inc., Hilo, 
Hawai‘i.  

Ward, Jerome V. 
2003 Archaeological Mitigation Kuilima Resort Expansion Project Final Report (Report 

1940-090902) by Corbin of PHRI. Appendix C: Pollen Analysis of Punaho‘olapa 
Marsh. University of California, Davis, California. 

Whitman, John B. 
1979 An Account of the Sandwich Islands:  The Hawaiian Journal of John B. Whitman 

1813-1815. Topgallant Publishing, Company, Ltd., Honolulu. 
Wilcox, Barbara S. 

1975 The Kahuku Sugar Mill Story. Island Heritage, Honolulu. 
Wilcox, Carol 
 1998 Sugar Water: Hawaii’s plantation ditches. University of Hawai‘i Press, Honolulu. 
Williams, Scott S. and Tomasi Patolo 

1998 Archaeological Inventory Survey of the Kahuku Training Area, for the Legacy 
Resource Management Program, O‘ahu Island, Hawai‘i. Ogden Environmental 
and Energy Services, Inc., Honolulu. 



Cultural Surveys Hawai‘i Job Code: OPANA 2  Appendix A 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
103 

 

Appendix A    OHA Response Letter 

 



Cultural Surveys Hawai‘i Job Code: OPANA 2  Appendix A 

CIA for the Kawela and Ho‘olapa-Nanahu Bridges, Kawela, ‘Ōpana, Pahipahi‘ālua, Kahuku, Ko‘olauloa, O‘ahu  

TMKs: [1] 1-5-7-001, 003, 006:022, and 023 (various parcels), 5-6-005 and 5-7-001 Kamehameha Hwy ROW  
104 

 

 


	Appendix A Determination and Delineation of Wetlands and Other Waters of the US
	Determination and Delineation of Wetlands and Other Waters of the U.S. for the Kawela Bridge Project
	SUMMARY
	CONTENTS
	ABBREVIATIONS
	1.0 INTRODUCTION
	2.0 DESCRIPTION OF THE SURVEY AREA
	2.1 Location and Vicinity
	2.2 Topography and Soils
	2.3 Hydrology
	2.4 Flora and Fauna

	3.0 METHODOLOGY
	3.1 Vegetation
	3.2 Soils
	3.3 Hydrology
	3.4 Boundaries of Non-Wetland Waters

	4.0 FINDINGS
	4.1 Non-Wetland Waters
	4.2 Wetlands

	5.0 CONCLUSIONS
	6.0 LITERATURE CITED
	APPENDIX A Data Forms

	Determination and Delineation of Wetlands and Other Waters of the U.S. for the Nanahu Bridge Project
	SUMMARY
	CONTENTS
	ABBREVIATIONS
	1.0 INTRODUCTION
	2.0 DESCRIPTION OF THE SURVEY AREA
	2.1 Location and Vicinity
	2.2 Topography and Soils
	2.3 Hydrology
	2.4 Flora and Fauna

	3.0 METHODOLOGY
	4.0 FINDINGS
	4.1 Non-Wetland Waters
	4.2 Wetlands

	5.0 CONCLUSIONS
	6.0 LITERATURE CITED


	Appendix B Summary of EDR Radius Map Report™with GeoCheck®
	Kawela Bridge
	Executive Summary
	Target Property
	Surrounding Sites
	RCRA NonGen / NLR


	Site Summary
	Lightbox Interactive
	Layers
	Overview Map
	Detail Map

	Nanahu Bridge
	EXECUTIVE SUMMARY
	Overview Map
	Detail Map


	Appendix C Endangered Species Act Section 7 Consultation Documentation
	Consultation Letters Requesting Species and Critical Habitat List (dated November 21, 2014)
	Hawaii Bridges Program Summary Map Set (Kawela and Nanahu Bridges only)
	Correspondence from U.S. Fish and Wildlife Service (dated December 22, 2014)
	Consultation Letter (January 20, 2016)
	Biological Assessment for the Proposed Kawela and Nanahu Bridge Project in Koʻolau Loa, Hawai‘i
	Contents
	1. Introduction
	1.1. Consultation to Date

	2. Proposed Action
	2.1. Bridge Replacement
	2.1.1. Kawela
	2.1.2. Nanahu

	2.2. Construction Activities
	2.3. Survey Area and Project Area
	2.3.1. Kawela
	2.3.2. Nanahu

	2.4. Action Areas
	2.5. Conservation Measures

	3. Methodology and Species/Critical Habitiat Covered in the Evaluation of Potential Impacts
	4. Affected Environment
	4.1. Soils and Hydrology
	4.1.1. Kawela
	4.1.2. Nanahu

	4.2. Vegetation
	4.2.1. Kawela
	4.2.2. Nanahu

	4.3. Wildlife
	4.3.1. Kawela
	4.3.1.1. Birds
	4.3.1.2. Mammals
	4.3.1.3. Terrestrial Reptiles and Amphibians
	4.3.1.4. Terrestrial Invertebrates
	4.3.1.5. Fish and Aquatic Invertebrates

	4.3.2. Nanahu
	4.3.2.1. Birds
	4.3.2.2. Mammals
	4.3.2.3. Terrestrial Reptiles and Amphibians
	4.3.2.4. Terrestrial Invertebrates
	4.3.2.5. Fish and Aquatic Invertebrates



	5. Species and Critical Habitat Considered
	5.1. Species
	5.2. Critical Habitat

	6. Effects Analysis
	6.1. Waterbirds
	6.1.1. Effects Analysis and Determination

	6.2. Hawaiian Goose (nēnē)
	6.2.1. Effects Analysis and Determination

	6.3. Seabirds
	6.3.1. Effects Analysis and Determination

	6.4. Hawaiian Hoary Bat
	6.4.1. Effects Analysis and Determination

	6.5. Hawaiian Monk Seal
	6.5.1. Effects Analysis and Determination
	6.5.2. Critical Habitat Effects Analysis and Determination

	6.6. Sea Turtles
	6.6.1. Effects Analysis and Determination


	7. Conclusion
	8. Literature Cited
	Appendix A Photographs of the Action Area


	Appendix D National Historic Preservation Act Section 106 and Hawaii Revised Statutes Chapter 6E Consultation Documentation
	Letters to Potential Consulting Parties
	Affidavit of Publication
	Area of Potential Effects
	Kawela
	Nanahu

	Archaeological Inventory Survey Report for theKawela Stream Bridge Replacement Project
	Management Summary
	Table of Contents
	Section 1 Introduction
	1.1 Project Background
	1.2 Historic Preservation Regulatory Context and Document Purpose
	1.3 Environmental Setting
	1.3.1 Natural Environment
	1.3.2 Built Environment


	Section 2 Methods
	2.1 Field Methods
	2.1.1 Pedestrian Survey
	2.1.2 GPS Data Collection
	2.1.3 Subsurface Testing

	2.2 Laboratory Methods
	2.2.1 Artifact Analysis
	2.2.2 Disposition of Materials

	2.3 Research Methods
	2.4 Consultation Methods

	Section 3 Background Research
	3.1 Traditional and Historical Background
	3.1.1 Mythological and Traditional Accounts
	3.1.2 Early Historic Period
	3.1.3 Land Commission Award Documentation
	3.1.4 Ranching in Kahuku 1850-1880
	3.1.5 Sugar and the Railroad at Kahuku: 1890-1971

	3.2 Previous Archaeological Research
	3.2.1 Early Archaeological Surveys
	3.2.2 1977: Bishop Museum Project
	3.2.3 Rosendahl 1977
	3.2.4 Barrera 1981
	3.2.5 Barrera 1985
	3.2.6 Simons and Davis 1988
	3.2.7 Williams and Patolo 1998
	3.2.8 1984-1996: Inadvertent Burial Finds
	3.2.9 1984-2003: PHRI Projects for the Kuilima Resort Expansion
	3.2.10 2001: Monitoring Report for Golf Course
	3.2.11 Souza et al. 2000
	3.2.12 Fong and Hammatt 2010
	3.2.13 Pammer 2010

	3.3 Background Summary and Predictive Model

	Section 4 Results of Fieldwork
	4.1 Pedestrian Inspection Results
	4.2 Subsurface Testing Results
	4.2.1 T-1
	4.2.2 T-2


	Section 5 Results of Laboratory Analysis
	Section 6 Cultural Resource Descriptions
	6.1 SIHP # 50-80-02-7821
	6.2 SIHP # 50-80-02-7822
	6.3 SIHP # 50-80-02-7823
	6.4 SIHP # 50-80-02-7824

	Section 7 Summary and Interpretation
	Section 8 Significance Assessments
	Section 9 References Cited

	Archaeological Inventory Survey Report for theHo‘olapa Stream-Nanahu Bridge Replacement Project
	Management Summary
	Section 1    Introduction
	1.1 Project Background
	1.2 Historic Preservation Regulatory Context and Document Purpose
	1.3 Environmental Setting
	1.3.1 Natural Environment
	1.3.2 Built Environment


	Section 2    Methods
	2.1 Field Methods
	2.1.1 Pedestrian Survey
	2.1.2 GPS Data Collection
	2.1.3 Subsurface Testing

	2.2 Laboratory Methods
	2.2.1 Artifact Analysis
	2.2.2 Disposition of Materials

	2.3 Research Methods
	2.4 Consultation Methods

	Section 3    Background Research
	3.1 Traditional and Historical Background
	3.1.1 Mythological and Traditional Accounts
	3.1.1.1 The Floating Land of Kahuku
	3.1.1.2 Kahuku Place Names

	3.1.2 Early Historic Period
	3.1.3 Land Commission Award Documentation
	3.1.4 Ranching in Kahuku: 1850-1880
	3.1.5 Sugar and the Railroad at Kahuku: 1890-1971
	3.1.6 The Marconi Wireless Radio Station and Military Development at Kahuku
	3.1.7 1970s to Present

	3.2 Previous Archaeological Research
	3.2.1 McAllister 1933
	3.2.2 Dye 1977
	3.2.3 Riley and Malpass 1979
	3.2.4 Barrera 1981
	3.2.5 Sinoto 1981
	3.2.6 Bath et al. 1984
	3.2.7 Barrera 1985
	3.2.8 Davis et al. 1986
	3.2.9 Jensen 1989
	3.2.10 Kennedy 1990
	3.2.11 Farrell and Cleghorn 1995
	3.2.12 Hammatt et al. 1998
	3.2.13 Williams and Patolo 1998
	3.2.14 Corbin 2003
	3.2.15 Tulchin et al. 2008
	3.2.16 Rechtman 2012

	3.3 Background Summary and Predictive Model
	3.3.1 Background Summary


	Section 4    Results of Fieldwork
	4.1 Pedestrian Inspection Results
	4.2 Subsurface Testing Results
	4.2.1 T-1
	4.2.2 T-2


	Section 5    Artifact Analysis
	Section 6    Cultural Resource Descriptions
	6.1 SIHP # 50-80-02-7825
	6.2 SIHP # 50-80-02-7826
	6.3 SIHP # 50-80-02-7827

	Section 7    Summary and Interpretation
	Section 8    Significance Assessments
	Section 9    References Cited

	Historic Inventory Form – Nanahu Bridge

	Appendix E Cultural Impact Assessment
	Management Summary
	Section 1    Introduction
	1.1 Project Background
	1.2 Document Purpose
	1.3 Scope of Work
	1.4 Environmental Setting
	1.4.1 Natural Environment
	1.4.1.1 Kawela Bridge
	1.4.1.2 Ho‘olapa-Nanahu Bridge

	1.4.2 Winds and Rains of Ko‘olauloa
	1.4.3 Built Environment
	1.4.3.1 Kawela Bridge
	1.4.3.2 Ho‘olapa-Nanahu Bridge



	Section 2    Methods
	2.1 Community Consultation
	2.1.1 Scoping for Participants
	2.1.2 “Talk Story” Sessions
	2.1.3 Interview Completion


	Section 3    Ka‘ao and Mo‘olelo
	3.1 Traditional Legends
	3.1.1 The Mullet of Pearl Harbor and Makahoa Point at Mālaekahana
	3.1.2 Kāne and Kanaloa in Ko‘olauloa
	3.1.3 The Epic Tale of Hi‘iakaikapoliopele

	3.2 Wahi Pana (Legendary Places)
	3.2.1 Keana Cave
	3.2.2 Punaho‘olapa
	3.2.3 Punamano
	3.2.4 Kahoa
	3.2.5 Kahuku, the Unstable Land

	3.3 ‘Ōlelo No‘eau (Proverbs)
	3.3.1 ‘Ōlelo No‘eau #1319
	3.3.2 ‘Ōlelo No‘eau #2272
	3.3.3 ‘Ōlelo No‘eau #2285
	3.3.4 ‘Ōlelo No‘eau #2731

	3.4 Oli (Chants)
	3.4.1 The Epic Tale of Hi‘iakaikapoliopele
	3.4.1.1 The Union of Pele and Lohi‘au
	3.4.1.2 Lewa, the Supernatural Woman of Kahuku



	Section 4    Traditional and Historical Accounts
	4.1 Early Historic Period
	4.2 The Māhele and the Kuleana Act
	4.3 Mid- to Late 1800s
	4.3.1 Ranching in Kahuku: 1850-1880
	4.3.2  Sugar and the Railroad at Kahuku: 1890-1971

	4.4 1900s
	4.4.1 World War II and the Military

	4.5 Previous Archaeological Research
	4.5.1 Kawela Bridge
	4.5.1.1 Early Archaeological Surveys
	4.5.1.2 Bishop Museum Project 1977
	4.5.1.3 Rosendahl 1977
	4.5.1.4 Barrera 1981
	4.5.1.5 Barrera 1985
	4.5.1.6 Simons and Davis 1988
	4.5.1.7 Williams and Patolo 1998
	4.5.1.8 1984-1996: Inadvertent Burial Finds
	4.5.1.9 1984-2003: PHRI Projects for the Kuilima Resort Expansion
	4.5.1.9.1  1984: PHRI Surface and Subsurface Reconnaissance Survey
	4.5.1.9.2 1986: Intensive Survey and Test Excavations at Site 50-Oa-2899 (SIHP # 50-80-02-6410)
	4.5.1.9.3 1986: Intensive Survey and Data Recovery at Site 50-Oa-2911 (SIHP # 50-80-02-6411)
	4.5.1.9.4 1986: Intensive Survey and Test Excavations at Site 50-Oa-2912 (SIHP # 50-80-02-6412)
	4.5.1.9.5 1989: Mitigation Program Phases I and II: Monitoring and Burial Treatment Plans for SIHP #s 50-80-02-6410 and -6412
	4.5.1.9.6  1989-1991: Monitoring Status Reports 1-17
	4.5.1.9.7 1990: Osteological Analysis Report on Burials Found at Kawela Bay
	4.5.1.9.8 1992: Kuilima Resort Burial Treatment Plan
	4.5.1.9.9 2003: Kuilima Resort Final Mitigation Report

	4.5.1.10  2001: Monitoring Report for Golf Course
	4.5.1.11 Souza et al. 2000
	4.5.1.12 Fong and Hammatt 2010
	4.5.1.13 Pammer 2010

	4.5.2 Ho‘olapa-Nanahu Bridge
	4.5.2.1 McAllister 1933
	4.5.2.2 Dye 1977
	4.5.2.3 Riley and Malpass 1979
	4.5.2.4 Barrera 1981
	4.5.2.5 Sinoto 1981
	4.5.2.6 Bath et al. 1984
	4.5.2.7 Barrera 1985
	4.5.2.8 Davis et al. 1986
	4.5.2.9 Jensen 1989
	4.5.2.10 Kennedy 1990
	4.5.2.11 Farrell and Cleghorn 1995
	4.5.2.12 Hammatt et al. 1998
	4.5.2.13 Williams and Patolo 1998
	4.5.2.14 Corbin 2003
	4.5.2.15 Tulchin et al. 2008
	4.5.2.16 Rechtman 2012



	Section 5    Community Consultation
	5.1 Introduction
	5.2 Community Contact Letter
	5.3 Community Contact Table
	5.4 Kama‘āina Interviews
	5.4.1 Jan Becket

	5.5 Summary of Kama‘āina Interviews

	Section 6    Traditional Cultural Practices
	6.1 Agriculture
	6.2 Aquaculture
	6.3 Burials
	6.4 Wahi Pana

	Section 7    Summary and Recommendations
	7.1 Results of Background Research
	7.2 Results of Community Consultations
	7.3 Impacts and Recommendations

	Section 8    References Cited
	Appendix A    OHA Response Letter




