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EXECUTIVE SUMMARY 

The County of Kaua‘i (County) proposes to construct and operate a new Municipal Solid Waste 
Landfill and a resource recovery park (RRP) at the Ma‘alo site on the island of Kaua‘i, Hawai‘i. The 
proposed Ma‘alo landfill is located approximately 12,200 feet (2.3 miles) from the Lihue Airport (LIH) 
airport operations area and the proposed limits of waste would be approximately 13,300 feet 
(2.5 miles) from the nearest LIH runway. An environmental impact statement is being prepared to 
evaluate the environmental impacts of and alternatives to the proposed project. Due to the proximity 
of the Ma‘alo site to LIH, the State of Hawai‘i Department of Transportation (HDOT) has expressed 
concerns that the proposed project, if not properly designed and managed, could attract wildlife that 
may pose a threat to air traffic at LIH. In response to HDOT’s concerns, the County conducted a 
Landfill Wildlife Hazard Assessment (LWHA) in general accordance with Wildlife Hazard 
Management at Airports: A Manual for Airport Personnel (Cleary and Dolbeer 2005). The LWHA 
team conducted 24 wildlife surveys over a 12-month period in the vicinity of both the existing Kekaha 
Landfill and the proposed Ma‘alo site. The LWHA details the findings of the assessment and 
provides recommendations for landfill design features and operational procedures that could reduce, 
avoid, or mitigate potential wildlife attraction to the landfill. 

The County, in consultation with HDOT and other stakeholders, has evaluated and prioritized the 
recommendations presented in the LWHA based on feasibility with respect to effectiveness, 
personnel availability, permitting requirements, cost, and/or available resources to develop this 
Landfill Wildlife Hazard Management Plan (LWHMP). The goal of this document is to minimize, to 
the extent practicable, the risk to aviation safety, airport structures or equipment, or human health 
posed by populations of hazardous wildlife that could be attracted to the proposed landfill and/or 
LIH airspace due to the proposed County facility. The objective of this LWHMP is to provide the 
framework and strategy for coordinated landfill facility design and operational measures to mitigate 
potential attractants and wildlife that could pose hazards to LIH operations. As such, this LWHMP will 
be evaluated, reviewed, and revised as appropriate on an annual basis. The landfill Wildlife 
Coordinator (WC) will consult with USDAWS, USFWS, HDOT, and other agencies as needed in 
future revisions. This LWHMP includes applicable requirements identified in the Technical 
Assistance Memorandum, which was adopted by the State of Hawai‘i Office of Planning in 2016. 

 

 





 

  v 

CONTENTS 

EXECUTIVE SUMMARY III 

ACRONYMS AND ABBREVIATIONS VII 

1.0  INTRODUCTION 1 

2.0  GOAL AND OBJECTIVES 4 

3.0  METHODS 4 

4.0  MA‘ALO LANDFILL EXISTING CONDITIONS 4 

4.1  Existing Wildlife Attractants 4 
4.1.1  Non-native Forests 5 
4.1.2  Agriculture and Grazing Lands 5 
4.1.3  Gulches 5 
4.1.4  Wetlands and Waterbodies 6 
4.1.5  Golf Courses and Resorts 6 
4.1.6  Development 6 

4.2  Ma‘alo Area Field Surveys 6 
4.2.1  Ma‘alo Cattle Egret Roosts 11 
4.2.2  Ma‘alo Spotlight Surveys 11 
4.2.3  Summary 11 

5.0  DESIGN AND OPERATION MEASURES 16 

5.1  Design Measures 16 
5.1.1  Water Features 16 
5.1.2  Landscaping 16 
5.1.3  Structures 16 
5.1.4  Lighting 17 

5.2  Operational Measures 17 
5.2.1  Putrescent Waste Control 17 
5.2.2  Wildlife Coordinator and Wildlife Control Staff 18 
5.2.3  Maintain Appropriate Permits to Control Wildlife 19 
5.2.4  Landfill Vegetative Cover Management 19 
5.2.5  Active Wildlife Control 20 
5.2.6  Consideration of Helicopter Flight Paths 22 

6.0  MONITORING PROGRAM 22 

7.0  TRAINING PROGRAM 24 

8.0  REVIEW 24 

9.0  PERMIT AND REGULATORY REQUIREMENTS 25 

9.1  Federal Endangered Species Act 25 
9.2  Hawai‘i Revised Statutes 25 

9.2.1  Chapter 195D 25 
9.2.2  Chapter 183D-62 26 

9.3  Migratory Bird Treaty Act 26 
9.4  Animal Control Act of 1931 26 
9.5  Federal Insecticide, Fungicide, and Rodenticide Act 26 
9.6  State Of Hawai‘i Office Of Planning Technical Assistance Memorandum 26 

10.0  REFERENCES 27 



April 2017 Ma‘alo Landfill Project Wildlife Management Plan Contents 

  vi 

FIGURES 

1 Project Vicinity Map 3 

2 Ma‘alo Site Study Area 13 
3 Ma‘alo Site Attractant Map 14 

4 Common Avian Movements at the Proposed Ma‘alo Site 15 
TABLES 

1 Summary of Avian Point-Count Results at the Proposed Ma‘alo Site 7 
ATTACHMENTS 

A Logs and Data Forms 
B Correspondence 

 



 

  vii 

ACRONYMS AND ABBREVIATIONS 

ATCT Air Traffic Control Tower 
County County of Kaua‘i 
ESA Endangered Species Act (1973) 
FAA Federal Aviation Administration 
GIS geographic information system 
HCP Habitat Conservation Plan 
HDOT State of Hawai‘i Department of Transportation 
HRS Hawai‘i Revised Statutes 
LIH Lihue Airport 
LRAD Long Range Acoustic Device 
LWHA Landfill Wildlife Hazard Assessment 
LWHMP Landfill Wildlife Hazard Management Plan 
MBTA Migratory Bird Treaty Act (1918) 
MSW municipal solid waste 
MSWLF Municipal Solid Waste Landfill 
RRP resource recovery park 
TAM Technical Assistance Memorandum 
U.S. United States 
U.S.C. United States Code 
USDAWS United States Department of Agriculture Wildlife Service 
USFWS United States Fish and Wildlife Service 
WC Wildlife Coordinator 
 

 





April 2017 Ma‘alo Landfill Project Wildlife Management Plan Introduction 

  1 

1.0 INTRODUCTION 

The County of Kaua‘i (County) Department of Public Works Solid Waste Division is responsible for 
properly managing and disposing of municipal solid waste (MSW) on the island. As the existing 
Kekaha Municipal Solid Waste Landfill (MSWLF) is reaching its permitted capacity (Figure 1), a new 
landfill facility is required to provide for the safe and proper disposal of all forms of MSW that cannot 
practicably be further reused, recycled, or otherwise recovered. 

Based on previous facility siting efforts spanning over 12 years and culminating in a Landfill Siting 
Study completed in 2012 (AECOM 2012), the County proposes to develop a new MSWLF and 
resource recovery park (RRP) north of Lihuʻe town, makai of Ma‘alo Road (the proposed project). 
Potential recycling and waste diversion facilities that may be implemented at the RRP were 
evaluated and presented to the public in the RRP Feasibility Study (AECOM 2013). To provide the 
County with additional flexibility, two implementation options for the overall project are being 
considered: 

 MSWLF and RRP located on the same 264-acre parcel. 

 MSWLF located on the 264-acre parcel and RRP located on a nearby 80-acre parcel. 

An environmental impact statement is being prepared to evaluate the environmental impacts of and 
alternatives to the proposed project. The proposed Ma‘alo landfill is located approximately 
12,200 feet (2.3 miles) from the Lihue Airport (LIH) operations area, and the proposed limits of waste 
would be approximately 13,300 feet (2.5 miles) from the nearest LIH runway. Due to the proximity of 
the Ma‘alo site to LIH, the State of Hawai‘i Department of Transportation (HDOT) has expressed 
concerns that the proposed project, if not properly designed and managed, could attract wildlife that 
may pose a threat to air traffic at LIH. In response to HDOT’s concerns, the County conducted a 
Landfill Wildlife Hazard Assessment (LWHA) in general accordance with Wildlife Hazard 
Management at Airports: A Manual for Airport Personnel (Cleary and Dolbeer 2005). 

The 24 wildlife surveys conducted for the LWHA over a 12-month period in the vicinity of both the 
existing Kekaha Landfill and the proposed Ma‘alo site found that existing features and land use at 
the Ma‘alo site and its vicinity currently attract wildlife. The LWHA report (SWCA 2016) states that 
proper design and management of the landfill would be necessary to reduce wildlife attraction to the 
proposed landfill. The LWHA recommends that the County design the landfill in such a way that 
minimizes wildlife attraction to the facility and prepare and implement an operational Landfill Wildlife 
Hazard Management Plan (LWHMP). The LWHA includes landfill design recommendations, 
including putrescible waste management alternatives, landscape guidelines, waterbody design 
guidelines, and structure design guidelines. The report further recommends that once the landfill is 
operational, the LWHMP should implement active wildlife control and manage wildlife attractants at 
the landfill. The County, in consultation with HDOT and other stakeholders, has evaluated and 
prioritized the recommendations presented in the LWHA based on feasibility with respect to 
effectiveness, personnel availability, permitting requirements, cost, and/or available resources to 
develop this LWHMP.  

The success of the Ma‘alo LWHMP will depend largely on the training, commitment, and dedication 
of County employees and wildlife management staff, and on the provision of adequate resources. In 
consideration of aviation industry safety, waste management facilities that support large numbers of 
birds can increase the potential for bird/aircraft interactions. 

This wildlife management plan is based on anticipated site conditions, and will require an update 
after operations begin and management techniques are implemented. An annual update will also be 
required, or whenever the landfill/RRP design or waste stream changes. 
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This LWHMP is organized as follows: 

 Section 1.0 describes the background and purpose of this plan, and the overall organization 
of this LWHMP. 

 Section 2.0 discusses the goals and objectives of the LWHMP. 

 Section 3.0 describes the LWHA and LWHMP methods. 

 Section 4.0 describes a summary of the LWHA and the existing conditions at the Ma‘alo 
Landfill. 

 Section 5.0 discusses the design and operation measures the County will implement at the 
new landfill to reduce wildlife attraction.  

 Section 6.0 discusses the monitoring program. 

 Section 7.0 discusses the wildlife hazard management training program.  

 Section 8.0 discusses LWHMP monitoring and review.  

 Section 9.0 evaluates the regulatory implications of the LWHMP management actions. 

 Section 10.0 presents references for literature cited in this document. 

 Attachment A includes example logs and survey data forms. 

 Attachment B includes County correspondence with the Federal Aviation Administration 
(FAA) and the HDOT. 
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Figure 1: Project Vicinity Map 
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2.0 GOAL AND OBJECTIVES 

The goal of this document is to minimize, to the extent practicable, the risk to aviation safety, airport 
structures or equipment, or human health posed by populations of hazardous wildlife that could be 
attracted to the landfill and/or LIH airspace due to the proposed County facility. This LWHMP for the 
proposed new MSWLF and RRP at Ma‘alo addresses facility design requirements and waste stream 
management at the facility to minimize wildlife attraction to the landfill and reduce the potential for 
the bird strike hazard to LIH aircraft as a direct result of operation of the MSWLF and RRP at the 
subject property. 

The objective of this LWHMP is to provide the framework and strategy for coordinated landfill facility 
design and operational measures to mitigate potential attractants and wildlife that could pose 
hazards to LIH operations. Specific objectives of this plan are to: 

1. Prepare a LWHMP that includes facility design and operational activities, as well as active 
wildlife management techniques, that will be employed to manage attraction by wildlife, 
specifically avian species and their prey. 

2. Minimize use of the site by flocks of birds. 

3. Minimize hazardous overland flightlines to roost sites, or other attractants in the local 
environment to and from the landfill. 

4. Establish performance criteria following the implementation of the LWHMP. 

3.0 METHODS 

The LWHA assesses the potential for the proposed MSWLF to attract hazardous wildlife to the 
proposed landfill and around LIH, identifies features of concern, and identifies potential management 
alternatives. Assessing wildlife hazards for a facility that does not exist presents a challenge 
associated with predicting which species’ behaviors are likely to be affected by the land use change, 
and how those species’ behaviors may be affected. To address this challenge, the LWHA studied the 
existing wildlife activity at the proposed Ma‘alo Landfill site to determine what species are currently 
using the area. In addition, the LWHA studied the wildlife activity at the existing Kekaha Landfill to 
establish a baseline understanding of species and their landfill attractants and use. The LWHA study 
includes, but is not limited to, reviews of existing data and field surveys (SWCA 2016). This 
LWHMP will focus on the proposed Ma‘alo Landfill site. 

4.0 MA‘ALO LANDFILL EXISTING CONDITIONS 

The goal of the LWHA surveys around the proposed Ma‘alo Landfill site was to assess the existing 
conditions, attractants, and wildlife movements at and around the proposed site with emphasis on 
locations relative to LIH flight patterns. The biologists collected data on wildlife uses and movements 
in the area to assess existing hazards and determine which wildlife movements might be affected by 
the proposed project. To accomplish this, the LWHA team conducted point count surveys at nine 
fixed points and windshield surveys in the area of concern. Windshield surveys involved 
documenting observed avian movements and activities while driving between survey points, and 
through and around the survey area. The survey points were near the proposed Ma‘alo site and 
LIH flight paths (SWCA 2016) (Figure 3). 

4.1 EXISTING WILDLIFE ATTRACTANTS 

Wildlife attractants can generally be classified as food, water, and cover as outlined in the Advisory 
Circular 150/5200-33B, Hazardous Wildlife Attractants on or near Airports (FAA 2007). The areas of 
interest for the LWHA were identified with field surveys and geographic information system (GIS) 
data. Both color aerial photography and infrared imagery (raster imagery) were used for the analysis. 
The imagery was obtained from the State of Hawai‘i Office of Planning, Hawai‘i Statewide 
GIS Program (State of Hawai‘i 2015). For the purposes of the LWHA, it was more important to 
identify various habitat types such as forest, grassland, agricultural field, and water than to identify 



April 2017 Ma‘alo Landfill Project Wildlife Management Plan Existing Conditions 

  5 

individual plant species. The wildlife attractants in the Ma‘alo study area included non-native forests, 
agricultural fields and grazing lands, gulches, waterbodies, golf courses, and development 
(SWCA 2016). These habitats are discussed below and shown on Figure 4. 

4.1.1 Non-native Forests 

Forests in the vicinity of Ma‘alo are comprised mainly of tall, dense Albizia trees (Falcataria 
moluccana, Albizia chinensis) (SWCA 2016). Albizia trees typically occur in dense stands with a 
thick, grassy understory of mostly guinea grass (Urochloa maxima). These dense, nearly monotypic 
stands are generally low in bird diversity; vocalizations of small canopy or understory birds such as 
the Japanese white-eye (Zosterops japonicus), house finch (Carpodacus mexicanus), and hwamei 
(Garrulax canorus) are typically heard. The stands are normally too dense for larger birds such as 
cattle egret to inhabit, but these species can be found along the edges (SWCA 2016). 

A recently planted eucalyptus plantation is present near the proposed Ma‘alo site. Trees in the 
plantation were approximately 25 feet high at the time the LWHA survey work concluded. Based on 
communications with the plantation maintenance crew, the owners plan on harvesting the trees 
every 3 to 5 years (SWCA 2016). 

4.1.2 Agriculture and Grazing Lands 

Agricultural and grazing lands occur at the proposed Ma‘alo site and in its vicinity. Grazing lands 
comprise the entire proposed Ma‘alo landfill site, and agricultural (crop) lands comprise the entire 
80-acre RRP alternative site at Ma‘alo (SWCA 2016). 

Corn is the most abundant crop near Ma‘alo. The cornfields go through a cycle of growth, followed 
by harvesting, then fallow fields. Harvesting cycles do not appear to be synchronized. Fields in 
various stages of growth (or fallow) are often present. Nene (Hawaiian geese) were observed 
foraging and bedding down in recently harvested or recently fallow fields with low vegetative cover 
located near the Ma‘alo sites. Rock pigeons (Columba livia) were observed foraging in recently 
harvested fields in flocks of more than a hundred birds. The introduced barn owl and native pueo 
were seen hunting over agricultural lands at dusk. Rose-ringed parakeets (Psittacula krameri) forage 
in large flocks in patches where corn is left unharvested. Cattle egret were regularly noted loafing 
and foraging in recently harvested or fallow fields, and often follow behind machinery to collect 
insects and reptiles. Spotted and zebra doves (Streptopelia chinensis and Geopelia striata), common 
mynas (Acridotheres tristis), and large flocks of finches were typically observed foraging and loafing 
in agricultural fields and unpaved roads (SWCA 2016). 

Grazing lands are those areas being actively grazed by cattle and goats. Grazing lands attract cattle 
egrets, which are often seen perched on cattle or foraging in the grass. All finch species present can 
be expected to feed on seed heads of the grasses within grazing lands. 

4.1.3 Gulches 

Gulches are abundant near the Ma‘alo site. Three main watercourses run through the survey area: 
Nawiliwili Stream (Zones M1 and M4; Figure 3), Hanama‘ulu Stream (Zones M3, M4, and M5), and 
Wailua River (Wailua River and Zone M6). Trees common in gulches, particularly along banks of 
streams are hau (Hibiscus tiliaceus), kiawe, parasol leaf tree (Macaranga tanarius), ironwood 
(Casuarina equisetifolia), and African tulip tree (Spathodea campanulata). Gulches provide roosting 
opportunities for communal species such as cattle egrets and common mynas, and are flight 
corridors for many species. Cattle egrets were often seen flying along gulches at dawn and dusk as 
they commuted between their roosts and foraging grounds (SWCA 2016). 
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4.1.4 Wetlands and Waterbodies 

Waterbodies present in the Ma‘alo study areas include reservoirs and irrigation ditches within 
agricultural and grazing lands. Ponds and lagoons are present as water features within golf courses 
near the proposed Ma‘alo site (SWCA 2016). 

Small patches of wetland, irrigation ditches, reservoirs, and ponds are present within the agricultural 
and grazing fields in the study area. The United States (U.S.) Army Corps of Engineers has 
confirmed that the proposed Ma‘alo site “does not contain waters of the U.S., nor any adjacent 
wetlands” (USACE 2013). The reservoirs near the sites are primarily steep-banked with fluctuating 
water levels. Hawaiian ducks (Anas wyvilliana) are often observed using the reservoirs and in small 
ponds after rain. Irrigation ditches may harbor the native Hawaiian moorhen (Gallinula chloropus 
sandvicensis) and Hawaiian coot (Fulica alai). Hawaiian stilts (Himantopus mexicanus knudseni) 
were observed foraging in ephemeral patches of standing water and in shallow areas within irrigation 
ditches. Large irrigation canals are often tree-lined and cattle egrets were observed roosting in trees 
along the banks (e.g., Zone D2 at Kekaha Landfill) (SWCA 2016). 

Ponds and lagoons are often present within golf courses as water features (Zone M3 and East). 
These ponds were used by all native Hawaiian water birds (Hawaiian moorhen, Hawaiian coot, 
Hawaiian duck, Hawaiian stilt, and black-crowned night heron) for foraging. Water birds appear to be 
more prevalent around water features on the golf course than around reservoirs within agricultural 
areas, likely because of the proximity of short grass in golf courses available for loafing and foraging. 
Cattle egrets roost in trees growing next to lagoons (e.g., in hau trees at Kauai Lagoons Golf Course 
in Zone M2) (SWCA 2016). 

4.1.5 Golf Courses and Resorts 

Golf courses and resorts are present in the general vicinity of the proposed Ma‘alo site. These 
landscaped areas feature mowed or short grasses, scattered trees, and water features such as 
ponds or lagoons. Golf courses and resorts are attractive to many of the introduced birds in Hawai‘i 
as well as to native water birds and Hawaiian goose, which loaf or forage on the short grass and 
utilize the water features. Other introduced birds such as cattle egrets, common mynas, spotted and 
zebra doves, chickens, and finches are ubiquitous. The Pacific golden plover (Pluvialis fulva) is also 
common and other migrants, such as the ruddy turnstone (Arenaria interpres), are occasionally 
present (SWCA 2016). 

4.1.6 Development 

Developments, including residential subdivisions, retail facilities, industrial areas, and schools are 
present in the LWHA survey area. Most developments have paved roads, scattered ornamental and 
fruit trees, and mowed grass. Scattered trees and mowed grass are attractive to many of the 
introduced birds in Hawai‘i for roosting and foraging. Birds such as cattle egrets, common mynas, 
spotted and zebra doves, chickens, and finches are ubiquitous in developed areas throughout 
Kaua‘i. The Pacific golden plover is also common, particularly in grassy lawns around houses and 
cemeteries (SWCA 2016). 

4.2 MA‘ALO AREA FIELD SURVEYS 

Avian point-count survey data were compiled into a Microsoft Access database to facilitate analysis 
for the LWHA. The data were analyzed to identify avian wildlife and their movements. This was 
accomplished by categorizing the observed avian species into guilds. A guild is a group of 
species that use environmental resources in similar ways. Guilds do not always follow taxonomic 
classifications. For the purpose of the LWHA, guilds were assigned based on the species’ observed 
behaviors and their expected responses to common management actions. Identification of the 
various guilds using the Ma‘alo site environments allowed the biologists to accurately identify which 
resources attract the guilds (SWCA 2016). 
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The species were categorized in guilds, then the number of individuals observed, average group 
size, and group range of each guild were determined. The number of individuals observed cannot be 
interpreted as a population count because the same individuals were likely recorded in multiple 
surveys. Average group size is defined as the average number of individuals recorded per 
observation, and range represents the minimum and maximum number of individuals recorded 
during any observation (SWCA 2016). 

Field surveys were conducted at both the existing Kekaha Landfill and the proposed Ma‘alo site. 
Comparisons were made to the Kekaha Landfill as it is currently the only operating landfill on Kaua‘i. 
During the avian point-count surveys in the Ma‘alo study area, 21,593 birds were observed. Table 1 
summarizes the avian point-count survey results for each avian guild, followed by a brief discussion 
of each guild. Figure 4 includes a map of the common avian movements in the Ma‘alo survey area 
(SWCA 2016). 

Table 1: Summary of Avian Point-Count Results at the Proposed Ma‘alo Site 

Avian Guild 
Number of Individuals 

Observed 
Average Group Size 

(Range) % of Individuals Observed 

Columbids 6,248 9 (1–350) 29 

Sparrows, Finches, and Munias 4,518 9 (1–129) 21 

Wading Birds and Shorebirds 4,414 5 (1–311) 20 

Sturnidae 2,416 4 (1–90) 11 

Game Birds 1,363 6 (1–52) 6 

Ground Feeding Birds 847 3 (1–40) 4 

Parakeets 574 21 (1–200) 3 

Water Birds 562 8 (1–80) 3 

Gleaning Birds 350 2 (1–24) 2 

Geese 269 6 (1–30) 1 

Owls 4 1 (1–1) <1 

Unidentified Birds 28 3 (1–6) <1 

Total Birds 21,593 6 (1–350) n/a 
n/a not available 
Source: SWCA 2016. 

Columbids 

The columbid guild is comprised of rock pigeon, spotted dove, zebra dove, and unspecified dove 
species. Columbids are abundant throughout the Ma‘alo study area, accounting for 29% of the 
Ma‘alo observations. The highest concentration of columbid observations is located around 
Hanama‘ulu town. The Ma‘alo survey data indicates that columbids make numerous long flights 
between urban areas, gulches, and trees. Twenty percent of the long flights exceeded 100 feet in 
altitude and included up to 45 individuals. In all cases, these high-altitude flights included rock 
pigeons (SWCA 2016). 

Groups of over 100 and up to 350 rock pigeons were routinely observed in the Ma‘alo study area. 
While some columbids (spotted dove and zebra dove) were attracted to the Kekaha Landfill features 
and could be attracted to a new landfill at the Ma‘alo site, rock pigeons were not attracted to the 
Kekaha Landfill. It is possible they would be attracted to some features of a new Ma‘alo landfill. 
Based on the observed columbids attraction to the Kekaha Landfill and the observed columbid 
activities in the Ma‘alo study area, rock pigeons may make long, high-elevation flights to access a 
landfill at the Ma‘alo site. These flights could conflict with LIH operations and warrant monitoring 
(SWCA 2016). 
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Sparrows, Finches, and Munias 

In the Ma‘alo study area, species in this guild include red avadavat, nutmeg mannikin, Java sparrow, 
house sparrow, house finch, chestnut munia, common waxbill (Estrilda astrild), and African silverbill. 
These species were observed throughout the Ma‘alo study area with higher concentrations in 
Zones M2, M4, and M5. These zones include wooded areas, open space, and water features that 
attract these species (SWCA 2016). 

Out of the 525 observations of the species in this guild in the Ma‘alo area, two observations included 
a long flight, which were at low altitude. This is consistent with the Kekaha data, which indicates that 
the species in this guild largely stay within the wooded areas around the landfill. This, coupled with 
the feeding behaviors of these species, suggests that they are not likely to make long flights to 
access a landfill at the Ma‘alo site. Based on the survey data and the species’ behaviors, species in 
this guild are not expected to fly through LIH flight paths to access a landfill at the Ma‘alo site 
(SWCA 2016). 

Wading Birds and Shorebirds 

Wading birds and shorebirds observed in the Ma‘alo study area included Pacific golden plover, ruddy 
turnstone, Hawaiian stilt, black-crowned night heron, and cattle egret. Of these species, cattle egret 
accounted for the most observations (77%) and Pacific golden plover had the second most 
observations (18%). Based on the Kekaha Landfill survey data, which shows that Pacific golden 
plover, Hawaiian stilt, and black-crowned night heron are attracted to the shrimp ponds, these 
species may have limited attraction to a leachate pond, stormwater basin, or short grass areas at the 
proposed landfill. Any potential attraction to these features at Ma‘alo may be further reduced due to 
the presence of many other available natural and manmade foraging areas and water features in the 
area. Nevertheless, since these species are known to make long flights that could interfere with 
aircraft, inclusion of design elements and operational procedures to deter these species from the 
proposed landfill are warranted (SWCA 2016). 

Cattle egret are abundant in the Ma‘alo area and already pose a hazard to aircraft, as defined in 
AC 33B. Based on the Kekaha survey data, cattle egrets are expected to be attracted to the 
proposed landfill. At the Kekaha Landfill, cattle egrets were observed making long flights between 
the landfill and roosting sites. In the Ma‘alo study area, cattle egret were routinely observed making 
long flights in the morning and evening hours to and from roost sites. Most of these flights tend to 
follow gulches and follow Kalepa Ridge through the proposed site. With the multiple cattle egrets 
roost sites in the Ma‘alo area and around LIH, cattle egrets could make daily movements to and from 
the proposed landfill for foraging. Such movements have the potential to conflict with LIH operations 
(SWCA 2016). 

Sturnidae 

Common myna is the only species in the Sturnidae guild that was observed in the Ma‘alo study area. 
The common myna accounts for 11% of all the avian observations. This species is widely distributed 
in the survey area with observations documented in all 11 survey zones. The highest concentration 
of observations is in Zone M5, located immediately west of Kalepa Ridge and of the proposed Ma‘alo 
site. The second highest concentration of common myna observations is in Zone M2, which includes 
the Kaua‘i Lagoons Golf Course. Common myna roost in this location; up to 90 individuals have 
been documented. The birds at the golf course are rarely observed making long flights. Most 
observations at the golf course include local movements and loafing (SWCA 2016). 

Out of 510 common myna observations, three include long flights at an altitude greater than 100 feet. 
One observation occurred at Survey Point M5, near the southern boundary of the proposed Ma‘alo 
site (Figure 2), and two high-altitude flights were observed in the “east” survey zone near point M7. 
A night roost was identified in the false kamani trees (Terminalia catappa) near M7. In total, common 
mynas were observed making long flights on 36 occasions; most of these occurred at altitudes less 
than 100 feet. These data are consistent with the observations at the Kekaha Landfill where common 
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mynas do not appear to be traveling long distances to access foraging areas. Therefore, it is unlikely 
that common myna located near the airport would fly through LIH flight paths or the airport 
operations area to access a foraging area at the Ma‘alo site. However, common mynas currently 
occur in large numbers throughout the Ma‘alo study area and are attracted to landfills. Inclusion of 
design elements and operational procedures are recommended to deter common myna from the 
proposed landfill (SWCA 2016). 

Game Birds 

In the Ma‘alo study area, the game bird guild includes Kaua‘i chicken, ring-necked pheasant 
(Phasianus colchicus), Indian peafowl (Pavo cristatus), black francolin, gray francolin, and Erckel’s 
francolin. Ninety-five percent of the individuals observed included Kaua‘i chicken, which were widely 
distributed in the survey area (SWCA 2016). 

Game birds spend most of their time on or near the ground, only making short, low-elevation flights. 
No game bird observations in the Ma‘alo study area included long flights. Feral and naturalized 
chickens are territorial and devoted to a limited range once the range is established. Therefore, 
game birds are not expected to make long flights across LIH flight paths to access a landfill at the 
Ma‘alo site (SWCA 2016). 

Ground Feeding Birds 

At Ma‘alo, the ground feeding bird guild included northern and red-crested cardinals, white-rumped 
shama (Copsychus malabaricus), northern mockingbird, western meadowlark, and hwamei. Many of 
these species are nuisance species on airfields because they fly low to the ground, moving from one 
foraging location to another. Many of these low and short flights cross movement areas. However, 
when distant from the airfield on a site such as Ma‘alo, these low short flights are not hazardous to 
aircraft because they occur far below the aircraft altitude (SWCA 2016). 

These ground feeding species were observed throughout the Ma‘alo study area in vegetated areas. 
This is consistent with the Kekaha Landfill study area. At Kekaha, the ground feeding birds tend to 
stay around the vegetated areas surrounding the landfill. The ground feeding birds in the Ma‘alo area 
are expected to exhibit similar behavior if a landfill was constructed and operated at the proposed 
location and are not expected to make long flights across LIH flight paths to access a landfill at the 
Ma‘alo site (SWCA 2016). 

Parakeets 

The rose-ringed parakeet is commonly observed in areas around the proposed Ma‘alo site and the 
airport. Parakeets are gregarious and forage, roost, and fly through the treetops in large groups. Two 
flights were noted to exceed 100 feet in altitude. In the wild, these birds feed on fruit, seeds, and 
buds that are taken from living vegetation. Groups of up to 200 individuals have been observed 
foraging in agricultural areas (corn) and making long flights around the proposed site (SWCA 2016). 

Large groups of rose-ringed parakeets have been observed flying through Zone M5 to the southeast 
towards Hanama‘ulu/Lihu‘e. They may have been headed to a roost at the Kukui Grove Shopping 
Center at Lihu‘e or a roost that is in the LIH parking lot. These flights currently exist and may 
currently cross helicopter traffic patterns in the Ma‘alo area. Due to the rose-ringed parakeet’s diet 
preferences, the introduction of a landfill in the Ma‘alo area is not expected to alter the bird’s 
movements (SWCA 2016). 

Water Birds 

In the Ma‘alo study area, the water bird guild includes Hawaiian coot, Hawaiian moorhen, Hawaiian 
duck, and an unspecified duck species. Most of the observations were associated with groups 
loafing or foraging in and around manmade waterbodies at Kaua‘i Lagoons Golf Course. Twenty-one 
observations included individuals in natural areas including creeks, waterbodies, ditches, and long 
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grass habitats. Two occurrences involved a single bird flying over 100 feet in altitude. In the Kekaha 
study area, water birds are attracted to the adjacent shrimp ponds and a nearby marsh but have no 
attraction to the landfill property. This may be due to the lack of regular standing water in such 
features as the leachate pond at the Kekaha Landfill. Similar features at a new landfill at the Ma‘alo 
site could contain more water due to higher rainfall and could be more attractive to water birds 
(SWCA 2016). 

Based on the Kekaha and Ma‘alo site data, water birds may have limited attraction to water features 
or short grass areas at the proposed landfill. However, at Ma‘alo the attraction may be reduced due 
to the presence of many other available natural and manmade habitat areas in the area. Since these 
species are known to make long flights that could interfere with aircraft, inclusion of design elements 
and operational procedures to deter water birds from the proposed landfill are recommended 
(SWCA 2016).  

Gleaning Birds 

In the Ma‘alo study area, the gleaning bird guild includes Japanese white-eye, red-billed leiothrix 
(Leiothrix lutea), and Japanese bush warbler. As mentioned above, this group of birds forages by 
flying around vegetation and gleaning insects from the foliage. This behavior keeps them close to the 
target vegetation, resulting in short, low-elevation flights. Most of the gleaning bird observations 
included Japanese white-eye; the other species were rarely observed (SWCA 2016). 

The gleaning birds flying or vocalizing among natural (unmaintained) vegetation types such as tall 
grass, shrubs, or trees comprise 88% of the observations. This is similar to the behavior of the 
gleaning birds observed at the Kekaha Landfill study area. Based on the feeding and sheltering 
behaviors of gleaning birds (behavior that keeps them close to their target vegetation), it is unlikely 
that the introduction of a new landfill at the Ma‘alo site would result in gleaning birds making long 
flights through LIH airspace to access the landfill (SWCA 2016). 

Geese 

The Hawaiian goose and Canada goose (Branta canadensis) were the only species from the geese 
guild observed in the Ma‘alo study area. The Canada goose was only observed on one occasion, at 
the Kaua‘i Lagoons Golf Course; all other observations included the Hawaiian goose. The Hawaiian 
goose was observed in Zones M2, M3, M5, M6, and Site (Figure 2). All but one of the Hawaiian 
goose observations were in agricultural areas, grass areas, or a waterbody. Several observations 
included long flights with potential to interfere with LIH aircraft; however, most observations were 
associated with loafing in fields (SWCA 2016). 

The Kekaha survey data indicate that the Hawaiian goose has some attraction to the green waste 
stockpiles and short grass areas at the landfill. In addition, the size and flocking behavior of all geese 
species makes them a significant concern to aviation. Considering this, design features and 
operational procedures to minimize Hawaiian goose (or Canada goose) attraction to the landfill are 
recommended (SWCA 2016). 

Owls 

Barn owls and short-eared owls were observed during spotlight surveys at the proposed Ma‘alo site 
and roosting in trees at the Kaua‘i Lagoons Golf Course. Barn owls, and potentially short-eared owls, 
may be attracted to a landfill at the Ma‘alo site by the small mammal prey base that would likely 
occur at the landfill. If the small mammal prey base was left unchecked, owls may travel long 
distances to forage at the site. Procedures to reduce the small mammal prey base are recommended 
(Section 5.2.5.5) (SWCA 2016). 
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4.2.1 Ma‘alo Cattle Egret Roosts 

During the LWHA, the biologists observed historical (known) cattle egret roost sites and also located 
previously undocumented roost sites (SWCA 2016). The intent was to gather general information 
regarding cattle egret flight paths between roosting and foraging sites. Prior to the LWHA, 
U.S. Department of Agriculture Wildlife Services (USDAWS) provided the approximate locations of 
four known cattle egret roosts. These data, coupled with the survey data, provide information on the 
cattle egret roosts in the vicinity of LIH. The LWHA surveys confirmed the presence of seven cattle 
egret night roosts plus one potential sub-roost identified around the Ma‘alo site vicinity 
(SWCA 2016). Figure 4 includes cattle egret roost sites and flight paths. 

4.2.2 Ma‘alo Spotlight Surveys 

Spotlight surveys conducted at the Ma‘alo site confirmed that feral pig and barn owl are common on 
the site after sunset. Barn owl and feral pig use the site for foraging. A short-eared owl was also 
observed in the proposed site. Hawaiian geese were routinely observed along the border of the 
proposed site. The Hawaiian geese appear to be using the agricultural areas just west and south of 
the site as a night roosting area. Cattle egrets were not observed in or passing through the site after 
nightfall (SWCA 2016). 

4.2.3 Summary 

The intent of the surveys at the Kekaha Landfill and near the Ma‘alo site was to gather information 
regarding wildlife uses of the two areas that can assist in developing hazardous wildlife management 
plans for the proposed Ma‘alo site. The species of potential concern are those considered most likely 
to pose a potential risk to airport operations. Potential risks will be managed with facility design 
changes and operational wildlife management measures. The following bullets summarize the data 
collected at the two sites that are applicable to the Ma‘alo site (SWCA 2016). 

 Cattle egrets are attracted to the Kekaha Landfill and adjacent shrimp ponds. They are 
known to roost up to 3 miles from the landfill and fly to and from the landfill throughout the 
day. Others have documented cattle egret flying 15 kilometers to access foraging areas 
(Paton et al. 1986). Cattle egrets are abundant in the Ma‘alo study area and currently make 
routine flights through the existing Ma‘alo site to access roosting areas. It is likely that cattle 
egret in the Ma‘alo area would use the proposed Ma‘alo Landfill for foraging, if it was made 
available to them. Based on their flocking behavior and tendency to make long flights at high 
altitudes, cattle egret could cross LIH flight paths to access a landfill at the proposed Ma‘alo 
site. Hence, design elements and operational procedures to deter this species from the 
proposed landfill will be implemented. 

 Common mynas are clearly attracted to Kekaha Landfill for foraging. However, the common 
mynas do not appear to travel long distances to access the landfill. Common mynas are 
currently widely distributed in the Ma‘alo survey area. Similar to the Kekaha site, common 
mynas were rarely observed making long flights in the Ma‘alo study area; most movements 
were localized. Therefore, common mynas near LIH are not anticipated to cross LIH flight 
areas to access the proposed Ma‘alo site. However, their movements at the Ma‘alo site 
could interfere with low-flying (less than 100 feet in altitude) helicopter travel over the Ma‘alo 
site. Due to the common mynas presence in the Ma‘alo area and their attraction to landfills, 
inclusion of design elements and operational procedures to deter common mynas from the 
proposed landfill will be implemented. 

 Based on the Kekaha Landfill and Ma‘alo survey data, Pacific golden plover, ruddy 
turnstone, Hawaiian stilt, black-crowned night heron, and other water birds may have limited 
attraction to a leachate pond, stormwater basin, or short grass areas at the proposed landfill. 
They have not been observed to be attracted to the active face of the landfill. Since these 
species are known to make long flights that could interfere with aircraft, inclusion of design 
elements and operational procedures to deter these species from the proposed landfill will 
be implemented. 
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 Owls are attracted to the Kekaha Landfill and are currently present at the Ma‘alo site. 
Procedures to reduce the small mammal prey base at the Ma‘alo site will be implemented. 

 Hawaiian goose is attracted to the green waste piles at the closed Phase I Kekaha Landfill 
for refuge; there is no indication that the Hawaiian goose is attracted to the active face of the 
Phase II Kekaha Landfill. This species currently uses an irrigation ditch and agricultural 
areas near the proposed Ma‘alo site for a night roost, and was observed flying through the 
site during the day. Design elements and operational procedures to deter these species from 
the proposed landfill will be implemented.  

The following species were observed at the existing Kekaha Landfill or the proposed Ma‘alo site, but 
are considered less likely to pose a potential risk to airport operations. 

 Spotted doves and zebra doves are attracted to many features at the Kekaha Landfill, but 
these species are not making long flights to access the landfill. Rock pigeons did not show 
an attraction to the Kekaha Landfill features. The Ma‘alo survey data indicate that rock 
pigeons make numerous long flights between urban areas, gulches, and trees in the Ma‘alo 
study area. While rock pigeons are not currently attracted to the Kekaha Landfill features, 
they could be attracted to features at the proposed Ma‘alo landfill due to the abundance of 
rainfall on the windward side of the island (e.g., a leachate pond with permanent water). If 
this is the case, based on flight observations in the Ma‘alo study area, rock pigeons could 
make long, high-elevation flights to access a landfill at the Ma‘alo site; therefore, design 
elements and operational procedures to deter these species from the proposed landfill will 
be implemented. 

 Sparrows, finches, munias, gleaning birds, and ground feeding birds are present at the 
Kekaha Landfill. These species tend to stay close to the vegetated areas around the landfill 
and occasionally make short flights from the vegetated areas to forage for insects on the 
active landfill face. These species and other similarly behaving species are present in the 
Ma‘alo study area and were rarely observed making long flights. Based on the survey data 
and the species’ behaviors, species in these guilds are not expected to fly through LIH flight 
paths to access a landfill at the Ma‘alo site (SWCA 2016). 
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Figure 2: Ma‘alo Site Study Area 

 



April 2017 Ma‘alo Landfill Project Wildlife Management Plan Existing Conditions 

  14 

Figure 3: Ma‘alo Site Attractant Map 
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Figure 4: Common Avian Movements at the Proposed Ma‘alo Site 
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5.0 DESIGN AND OPERATION MEASURES 

5.1 DESIGN MEASURES 

The most effective means of reducing wildlife attraction to a waste management facility is to design 
the facility in such a way that makes the waste inaccessible to wildlife. The following design 
measures will be implemented with the purpose of reducing wildlife access and attraction to a facility 
at the Ma‘alo site. 

5.1.1 Water Features 

At the Kekaha Landfill, the leachate evaporation pond, infiltration basin, and other manmade water 
features are typically dry and do not attract many wading or water birds. Because the Ma‘alo area 
receives significantly more rain than the Kekaha area, water features at Ma‘alo would be more prone 
to have standing water. Standing water may attract Pacific golden plover, Hawaiian stilt, Hawaiian 
coot, or other wading and water bird species. Water features at Ma‘alo will be limited to surface 
water drainage ditches, one stormwater detention basin, and one leachate evaporation pond. Design 
elements as discussed below would deter avian attraction to any of these waterbodies at Ma‘alo 
(SWCA 2016). 

All surface water drainage ditches will be designed to remain dry except during rain events. Steep 
sides constructed of rock or concrete will also be incorporated where feasible. Drainpipes, culverts, 
and screens will be designed for easy maintenance so they can be kept clear of debris. These 
features will deter both wading birds and water birds from being attracted to the drainage ditches. 

The stormwater basin will also be designed to remain dry between storms. Standing water is not 
expected to remain in the basin for more than 48 hours. 

Netting or grid wire will be installed above the high-level water line across the entire surface of both 
the stormwater basin and the leachate evaporation pond. The grid wire or netting system will form a 
nearly impenetrable deterrent. As shown in Cleary and Dolbeer’s Wildlife Hazard Management at 
Airports: A Manual for Airport Personnel (2005), these features deter both wading birds and water 
birds from being attracted to the site. At Ma‘alo, the birds of concern vary from medium to large in 
size, and many of the Hawaiian water birds are federally protected species. The netting or grid wire 
system will be designed to minimize the potential for entanglement. 

5.1.2 Landscaping 

Common mynas, cattle egrets, and other avian species utilize the various trees and shrubs adjacent 
to the Kekaha Landfill for roosting and shelter (SWCA 2016). Ma‘alo Landfill design will include the 
placement of shrubs, ornamental trees, or hedgerows at least 1,000 feet outside of the working face, 
and will avoid the use of species that produce fruit or berries. Trees and shrubs will not be 
overlapped or create closed canopies. 

To reduce bird attractants in other areas of the landfill facility, all landscaping will be minimized. 
Rather than traditional landscaping, geo-fabric and decorative gravel will be used around the office, 
administrative, and parking areas. Regular maintenance of these areas will occur to keep weeds 
under control. 

5.1.3 Structures 

Columbids often roost on structures with overhanging ledges. Common mynas and other small birds 
often perch on power lines, antennas, and other tall objects (SWCA 2016). Site designs will avoid 
structures that provide over hanging ledges or tall objects for roosting and perching. Structure 
designs that reduce perching and roosting opportunities (i.e., bird spikes) will be utilized. 
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5.1.4 Lighting 

Facility lighting will incorporate U.S. Fish and Wildlife Service (USFWS) and Kaua‘i Seabird Habitat 
Conservation Program’s recommendations for minimizing attraction of seabirds. These include: 

 Avoid up-lighting by shielding light fixtures and aiming the fixtures downward. 

 Utilize full cutoff fixtures, full shielded wall-pack and wall-mount fixtures, fully shielded 
walkway bollards, or other fully shielded light designs that meet the project needs. 

5.2 OPERATIONAL MEASURES 

The design elements described above will be reinforced with operational procedures that will focus 
on continued wildlife abatement and monitoring. While the County will be ultimately responsible for 
implementing the LWHMP, wildlife hazard control operations will be carried out through a 
Cooperative Service Agreement with the USDAWS, and the Department of Transportation Airports 
Division. 

5.2.1 Putrescent Waste Control 

The presence of putrescent waste and other food materials attracts wildlife to landfills. Since the 
presence of putrescent waste at the proposed Ma‘alo site would likely attract cattle egrets and other 
avian species, the County will design and operate the site to reduce or limit the wildlife accessibility 
to the waste as described below. 

5.2.1.1 SOURCE SEPARATION 

Food waste and other organic material are the primary MSW constituents that attract wildlife to the 
landfill active face. Source separation could be a key factor towards reducing the wildlife attractant at 
the active face of the landfill. 

Cascadia Consulting is working with the County to perform Waste Characterization Studies. In 
addition, the County is currently conducting an island-wide education campaign on source reduction. 
The goal of the campaign is to highlight the large amounts of food that is thrown away and landfilled 
annually. Depending on the results of the waste characterization studies, the County may provide 
separate containers for putrescent waste and process it separately, making putrescent waste less 
available to wildlife. 

5.2.1.2 BINDING AGENTS 

The active face of the landfill will be managed to reduce available foraging opportunities. The active 
face will be kept as small as practicable and covered whenever not actively receiving waste. This will 
minimize exposed waste availability and reduce avian attraction. 

Posi-Shell® (or equivalent), is a blend of clay binders, reinforcing fibers, and polymers, and will be 
used to routinely cover the active face. Produced by LSC Environmental Products, LLC, Posi-Shell® 
mixes with water or leachate and creates a mortar that is spray-applied to the landfill active face. It 
forms a thin, durable, stucco layer eliminating waste exposure and odors, thereby reducing bird 
attractants (LSC 2016). Posi-Shell® will be frequently applied throughout each working day and at 
the conclusion of each day. The layer will act as an alternative daily cover and will reduce the 
material, equipment, and labor that are typical of applying a daily soil cover. It will also extend the life 
of the landfill by consuming less volume than a typical soil cover. 

Curtis et al. (1993) evaluated several techniques, including pyrotechnics and Posi-Shell®, for 
reducing bird numbers at the Nanticoke Landfill near E.A. Link Airport in Broome County, New York. 
The study found that sea gulls, a common avian species around the E.A. Link Airport and Nanticoke 
Landfill, did not like to forage through the Posi-Shell® cover. Many times throughout the study, 
however, the Posi-Shell® did not have a chance to dry completely, which reduced its effectiveness. 
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The drying time varies with weather conditions, sometimes taking several hours; however, the cover 
would dry quicker in Kaua‘i weather conditions. The act of spraying the Posi-Shell® also acted as a 
deterrent and scared the birds away for an hour or more. The study concluded, however, that 
applying binding agents alone was not sufficient to deter wildlife attraction to the landfill face and that 
Posi-Shell® alone would not be expected to completely deter wildlife. Rather, it will be combined at 
the Ma‘alo site with the design features discussed above and additional operation measures as 
discussed below. 

5.2.2 Wildlife Coordinator and Wildlife Control Staff 

The County will appoint a Wildlife Coordinator (WC) to manage all wildlife management activities at 
the landfill. This position will be either part of an existing staff position or will be contracted through 
the USDAWS. The individual will be one that understands wildlife/habitat interactions and landfill 
operations. 

The chart below shows a simplified organizational structure at the landfill. The primary responsibility 
for implementation of the LWHMP rests with the WC. 

 

 

The WC will be responsible for the following activities: 

 Form and maintain a working group that includes LIH, USDAWS, and HDOT staff who are 
responsible for airport wildlife hazard management on Kaua‘i. This working group will 
establish lines of communication and meet regularly to discuss wildlife hazard abatement 
activities, trends in wildlife movements, and other topics related to wildlife damage control. 

 Coordinate with neighboring land managers, such as the tree plantation managers, to 
address wildlife issues outside the landfill boundaries. 

 Monitor the LIH Air Traffic Control Tower (ATCT) radio communications to be informed of 
incoming helicopter traffic prior to hazing.  
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 Identify and coordinate cattle egret population reduction efforts at active roosts near the 
landfill. 

 Coordinate wildlife management activities at the landfill. 

 Identify and designate safe “shooter positions” for cattle egret lethal control efforts. 

 Ensure that all individuals responsible for wildlife hazard management are properly trained. 

 Ensure that all landfill personnel are familiar with the requirements and procedures of 
abating wildlife at the landfill. 

 Obtain and maintain all appropriate wildlife control permits and supplies, as necessary. 

 Maintain responsibility for continued wildlife monitoring to ensure the effectiveness of 
management actions. Identify and implement adjustments to the wildlife control measures, 
as appropriate. 

 Keep detailed records of wildlife management activities. 

5.2.3 Maintain Appropriate Permits to Control Wildlife  

The County will work with USDAWS to either negotiate a scenario where the landfill wildlife controls 
will be covered under USDAWS’s existing permits or seek to obtain a Migratory Bird Treaty Act 
(MBTA) Depredation Permit from USFWS and the State. Cattle egret and other species that can be 
expected to utilize the landfill at the Ma‘alo site are protected under the MBTA. These birds are 
attracted to various landfill features and will require hazing to deter the attraction. However, because 
hazing alone may prove to be ineffective over time, augmenting the hazing with lethal removal of 
individuals may prove necessary. This would require a MBTA Depredation Permit unless alternative 
permission is obtained. If obtained, the County will maintain an active MBTA Depredation Permit at 
all times so that delays can be avoided if “take” of individuals or nest removal of a migratory bird is 
necessary. 

At a minimum, the County will need MBTA take permit coverage for the cattle egret. In November 
2013, USFWS published a Proposed Rule for a Migratory Bird Permit Control Order for Introduced 
Migratory Bird Species in Hawai‘i (USFWS 2013). If approved, the control order would provide a 
mechanism for USFWS to issue a MBTA take permit for the control of cattle egret to benefit Hawai‘i’s 
native wildlife species. The wildlife abatement activities conducted in accordance to a MBTA take 
permit at Hawai‘i’s landfills can further control the cattle egret population, benefitting Hawai‘i’s native 
wildlife. 

In addition, many of the species that could be attracted to the landfill are protected under the federal 
acts and Hawai‘i Endangered Species Act (ESA). Such species may include the Hawaiian duck, 
Hawaiian coot, Hawaiian stilt, Hawaiian goose, and Hawaiian moorhen. These species will likely be 
attracted to the water features at the landfill. Implementation of the design features identified in 
Section 5.1.1 will significantly reduce the attraction; however, harassment or lethal take of these 
species will require an Incidental Take Permit from USFWS and/or an Incidental Take License from 
the State. As part of the take permit application, a Habitat Conservation Plan (HCP) will be prepared. 
Per the USFWS, HCPs are planning documents that describe the anticipated effects of the proposed 
taking; how those impacts will be minimized or mitigated; and how the HCP is to be funded 
(USFWS 2011). Further discussion of regulatory permits is presented in Section 9.0. 

5.2.4 Landfill Vegetative Cover Management 

Habitat management is an effective technique for reducing wildlife attraction to an area. Based on 
the current Ma‘alo site conditions, it is anticipated that the inactive portions of the proposed landfill 
will be covered with guinea grass (Megathyrsus maximus) or a similar grass species (SWCA 2016). 
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Geo-fabric and decorative gravel will be used around the office, administrative, and parking areas, as 
described in Section 5.1.2. Vegetative cover on other, inactive, portions of the landfill property will be 
managed as follows: 

 The grasses within a buffer zone around the active landfill cell will be maintained at 
appropriate heights to reduce the attraction to birds. The Hawaiian goose, Pacific golden 
plover, cattle egret, and other species are often attracted to short grasses. Taller grasses 
may attract the Hawaiian goose and other species for nesting. The correct height and zone 
width will be determined by the WC, and may vary seasonally. Grasses and other 
herbaceous plants will be mowed before they develop seed heads, which provide food for 
wildlife and insects. 

 The stormwater basin and leachate pond will be maintained free of vegetation and covered 
with grid wire or netting. Trees and shrubs will not be permitted to become established in 
waterbodies or drainage ways at or around the landfill. 

 County-managed lands that are not being used for landfill purposes will not be used for 
agricultural or grazing purposes. 

 If mowing proves to be ineffective at reducing wildlife attraction to the unused areas, or 
creates a wildlife hazard by attracting cattle egret during the mowing, the County may 
consider utilizing goats for vegetation control. If goats or other grazing animals are used, 
they will be actively rotated and monitored by the WC to determine if they are creating a new 
potential hazard. 

5.2.5 Active Wildlife Control 

Cattle egrets, common mynas, columbids, and other avian species are expected to be attracted to 
the landfill (SWCA 2016). The habitat management and operational measures discussed above will 
reduce the attraction; however, it is anticipated that some nuisance species will still attempt to 
capitalize on any foraging opportunities that are provided. 

Cattle egrets, for example, are a large flocking species (SWCA 2016). When one or two individuals 
land at the landfill, it attracts more individuals, resulting in a rapid increase in birds. Due to their size 
and flocking behavior, cattle egrets will be treated as a “zero tolerance” species at the landfill and will 
be hazed immediately upon their arrival. If groups of other bird species are observed near the landfill, 
they will also be hazed immediately. Personnel, equipment, and permits required to conduct hazing 
measures on an immediate and as-needed basis will be available. 

The following active control measures will augment the design and other operational measures 
discussed above. 

5.2.5.1 PYROTECHNICS 

Pyrotechnics are noise-producing hazing devices that effectively disperse birds in most situations 
and can be used to flush and direct flocks of birds in a desired direction. 

Hand-held/launched pyrotechnic devices such as 15-millimeter screamers and bangers or 12-gauge 
shell-crackers will be acquired and employed for effective hazing operations. Pyrotechnics will be 
employed at the landfill as needed during the day, year-round, even if only small numbers of cattle 
egrets are in the area. To maintain effectiveness, pyrotechnic methods will require changing over 
time. 

As discussed in Section 5.2.1.2, Curtis et al. (1993) evaluated several techniques for reducing bird 
numbers at the Nanticoke Landfill near E.A. Link Airport in Broome County, New York including 
pyrotechnics. The study found that pyrotechnics were the most effective bird harassment method. 
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5.2.5.2 LONG RANGE ACOUSTIC DEVICES 

A Long Range Acoustic Device (LRAD) will be installed and employed at the site to project 
potentially harmful tones (e.g., loud reports, human voices, or wildlife calls) directly toward a targeted 
receptor. LRADs have a much longer range and higher degree of accuracy than do standard 
pyrotechnics. 

LRADs can be portable hand-held devices, vehicle-mounted devices, or coupled with avian radar 
systems. Hand-held and vehicle-mounted LRADs are similar to megaphones but project louder and 
clearer tones over a greater distance. These types of LRADs require personnel to identify the target 
wildlife then aim and activate the LRAD at the target. An LRAD coupled with an avian radar system 
can detect a potentially hazardous flock of birds and activate the LRAD. The LRAD can be remotely 
activated from a control center or automatically triggered by the radar. 

5.2.5.3 BIOACOUSTICS 

Bioacoustic deterrents broadcast recorded bird distress or alarm calls. Depending on the species, 
the calls may create differing responses; while some are attracted to the calls, others may flee the 
area. For this reason, the sound source will be properly placed so the birds fly away from the landfill. 
In addition, bioacoustics will be supplemented with other techniques such as pyrotechnics. 

Important considerations for the use of bioacoustic deterrents are: 

 The bird species in need of dispersal will be identified in order to use the distress call of that 
species. A variety of calls will be tried to determine the most effective selection for a 
particular species. 

 Some bird species do not respond to distress calls. 

 Vehicles broadcasting distress calls will remain idle to allow birds to identify the source of the 
disturbance before reacting. 

 Distress calls will not be played indefinitely because birds can become habituated to them. 

 The effectiveness of distress calls is dramatically increased when combined with other 
frightening techniques, especially pyrotechnics. 

5.2.5.4 LETHAL CONTROL 

The County will be prepared to implement lethal control to augment the hazing efforts. Many species 
become habituated to pyrotechnics and other deterrents, thus reducing the effectiveness of the 
deterrent. Lethal control of cattle egrets, common mynas, columbids, and other non-native species 
will likely be necessary when the efficiency of the other control measures is reduced by habituation. 
Lethal control of cattle egret, rock pigeon, spotted dove, zebra dove, barn owl, and common mynas 
will be implemented to reinforce the other design and management actions. Lethal removal of an 
individual from a group of individuals that is strategically timed to correspond with other deterrents 
will reinforce the perceived threat of the deterrent. For example, shooting several cattle egrets while 
simultaneously launching a pyrotechnic will reinforce the cattle egrets perceived threat of the 
pyrotechnic. 

The WC will work with USFWS, USDAWS, and Hawai‘i Department of Land and Natural Resources 
to develop a cattle egret control program that is complementary to current wildlife conservation 
efforts in the area. 

5.2.5.5 SMALL MAMMAL PREY BASE 

Although rodents were not observed during the LWHA surveys (SWCA 2016), roof rats (Rattus 
rattus), house mouse (Mus musculus), Norway rat (Rattus norvegicus), and Pacific rat (Rattus 
exulans) are likely to occur at the site. These small mammals forage at landfills and are an important 
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prey base for owls. The presence of small mammals at the landfill may attract owls to the landfill for 
foraging. Owls often forage several miles from their nesting area. Therefore, owls have the potential 
to make long flights through LIH flight paths to access the proposed landfill site (SWCA 2016). 

To reduce the landfill’s potential attraction to owls, the County will actively control the small mammal 
prey base on the property. Common small mammal control methods will be implemented including 
trapping, fumigation, habitat modification, and use of toxic baits. The method of control will be 
dependent on the seasonal life cycle of the population. 

5.2.5.6 WILDLIFE CONTROL ON NEIGHBORING PROPERTIES 

The Ma‘alo site is situated among agricultural fields, grazing lands, and a new eucalyptus plantation. 
These land uses are wildlife attractants in their current state. Adding a landfill to the area will likely 
change the wildlife attraction, uses, and movements. 

The County will coordinate with neighboring land managers and implement active wildlife control 
measures on the neighboring lands. The County will make efforts to include cattle egret lethal control 
efforts at nearby roosts on neighboring properties, if practicable. These efforts will help reduce cattle 
egret use of the proposed landfill and serve to promote native species conservation efforts in the 
area. 

5.2.6 Consideration of Helicopter Flight Paths 

The proposed Ma‘alo site is situated below one of the current LIH helicopter flight paths. If birds are 
hazed with a helicopter in the area, the potential to disperse the birds into the helicopter’s path 
exists. To avoid this potential, landfill staff conducting hazing will be aware of on-coming helicopters 
prior to hazing birds. Monitoring ATCT and pilot communications will be required. The landfill 
operators will monitor LIH air operations radio channel(s) to minimize the chance that birds are not 
hazed into oncoming air traffic. 

Another means of avoiding helicopter and wildlife collisions is to encourage helicopters to maintain 
higher altitudes in the vicinity of the site or modify their current flight paths to avoid the proposed site 
vicinity. In general, the rules that govern tour flight heights in Hawai‘i are found in Code of Federal 
Regulations Title 14, Part 136, Subpart C, Appendix A (Special Operating Rules for Air Tour 
Operators in the State of Hawai‘i), which states that “no person may conduct an air tour in Hawai‘i: 
(a) below an altitude of 1,500 feet above the surface over all areas of the State of Hawai‘i, and 
(b) closer than 1,500 feet to any person or property.” However, it appears that helicopter tour 
companies in Hawai‘i all have deviation authority from the FAA to fly as low as 500 feet in 
sightseeing areas and to transition between sightseeing areas at 1,000 feet (SWCA 2016). To 
greatly reduce the potential for dispersing birds into the helicopters’ path, helicopter tour companies 
will be encouraged to maintain their helicopters at an altitude of 1,500 feet in the vicinity of the 
landfill. The WC will coordinate with helicopter companies about their flight paths and planned avian 
hazing operations to minimize any risks, and will discuss whether their use of the saddle area of 
Kalepa Ridge near the proposed landfill site can be minimized. 

6.0 MONITORING PROGRAM 

The WC or a designated representative will monitor wildlife activity and management actions at the 
landfill on a regular basis. The monitoring program will include documentation of daily wildlife control 
measures implemented and wildlife uses of the facility. It is anticipated that wildlife uses and 
movements of and near the landfill will change as conditions change; therefore, the WC will track the 
changes in wildlife movements to adapt wildlife management techniques, as needed. This will 
require conducting regular wildlife surveys of the facility in perpetuity, documenting the numbers and 
species of wildlife using the facility, the facility elements being used, and how the elements are being 
used. The survey data will be collected on a datasheet and will be sorted in a database that is 
accessible to and managed by the WC. The WC will review the data regularly to identify changes in 
the wildlife uses and adapt management actions as necessary. The WC will implement the following 
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monitoring program to document wildlife uses of the facility and the efficacy of wildlife control 
measures being implemented. Example logs and survey data forms are included in Attachment A. 

 Daily Wildlife Management Log: On a daily basis, the WC will document the active and 
passive wildlife control measures implemented. The Daily Wildlife Management Log will 
include brief summaries of the following: 

– Passive Controls (habitat modifications) 

o Was mowing completed today? If so, in what areas? What height was the grass 
cut to? 

o Were the avian exclusion measures over waterbodies inspected for 
functionality? 

 Were repairs to the exclusion measures necessary? 

 Were any avian species entangled in the exclusion devices? If so, what 
species were entangled and how was it addressed? Entanglement of 
native Hawaiian water birds may require USFWS coordination. 

o Was a binding agent or other cover measure applied to the active face? 

– Active Wildlife Controls 

o Were pyrotechnics or other deterrent devises employed?  

 If so, what devices were used? 

 How did the birds respond? 

o Was lethal control employed? 

 What methods were used? 

 What species were taken? 

 How many individuals of each species were taken? 

 On what part of the site was the lethal control employed (active face, 
waterbody, neighboring land)? 

 Wildlife Monitoring Surveys: Weekly, the WC will conduct avian surveys at three different 
times of day. The surveys can be conducted on one day (a morning survey, an afternoon 
survey, and an evening survey on the same day) or be spread out over the course of several 
days in the week (a Monday morning survey, a Wednesday afternoon survey, a Friday 
evening survey), or some variation thereof. The surveys will consist of avian point counts at 
strategically placed survey points. At a minimum, the survey points will capture the active 
face, waterbodies, structure(s), and overall view of the neighboring lands. Each survey point 
will be surveyed three times each week (morning, afternoon, evening) for three minutes per 
survey. The following data will be collected at each survey point: 

– Survey point name or number 

– Date and time of survey 

– Weather conditions (wind, rain, temperature) 

– Species observed 

– The number of individuals of each species observed 

– The activity of the individuals observed (e.g., perching, standing, foraging, flying) 
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– The location the individuals were observed: 

o For instance, a data entry from a survey point may contain one of the following: 

 10 cattle egrets standing on the active face 

 5 cattle egrets flying over the active face, from the south to the north 

 100 cattle egrets roosting in the tree plantation 

7.0 TRAINING PROGRAM 

The WC will ensure that landfill personnel receive the appropriate training and education to conduct 
wildlife control efforts at the landfill. This includes basic principles of wildlife management and in the 
identification, behavior, general life history, and legal status of the hazardous species in the area, the 
laws and regulations associated with wildlife control (Section 9.0), firearm and pyrotechnic safety 
(including wildlife identification, hands-on training, and dispersal techniques). 

The Wildlife Training Program will provide training and education to all staff involved with lethal 
removal of cattle egrets and other non-native avian species. Staff will be trained in the identification 
and avoidance of ESA-protected species. 

Training and awareness programs will be implemented at various levels to achieve the following 
objectives: 

 Ensure all employees and landfill operators are familiar with the LWHMP. 

 Ensure relevant employees are trained in LWHMP procedures. 

 Enhance the skills and abilities of relevant employees in specialized avian hazard 
techniques. 

 Train staff in bird identification. 

 Train staff in small mammal prey identification, along with signs (e.g., trails in grass, 
burrows) indicative of a population eruption of field rodents (mice, or rats). 

 Train staff in basic life histories and behavior of common species. 

 Train staff in State and Federal wildlife and environmental laws and regulations. 

 Train staff in wildlife control techniques used at the landfill techniques to deploy the 
measures safely and effectively. 

 Ensure all staff is familiar and up-to-date on all record keeping policies and procedures. 

The LWHA and LWHMP will be keep on-site at all times and be available for review. 

Additional details will be added to the Training Program as the LWHMP is developed in association 
with USDAWS and other stakeholders. 

8.0 REVIEW 

Wildlife populations on and in the vicinity of the landfill may change in response to changes in land 
use, state and federal management policies, and environmental factors. Wildlife may adapt or 
habituate to control strategies that were once effective, or they might develop new behavioral or 
feeding patterns. New wildlife control technologies might become available, or established products 
or techniques might no longer be effective. Finally, there might be changes in wildlife control and 
management personnel at an airport. 
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This LWHMP will be evaluated, reviewed, and revised as appropriate on an annual basis. The 
WC will be charged with updating the document. Review categories will include: 

 Management functions related to wildlife hazards on or in the vicinity of the landfill 

 Bird control on or in the vicinity of the landfill 

 Small mammal prey control on or in the vicinity of the airport 

 Management of habitat and food sources on landfill property related to wildlife hazards 

 Land uses and food sources off of the landfill property potentially related to wildlife hazards 
on airport 

The WC will consult with USDAWS, USFWS, HDOT, and other agencies as needed through the 
revision process. The effectiveness of the LWHMP will be based on observations of species on the 
landfill active face and in the vicinity of the landfill site, in addition to yearly hazing and take data. 
Following each annual review, a summary report will be prepared and submitted to all coordinating 
agencies.  

9.0 PERMIT AND REGULATORY REQUIREMENTS 

This section evaluates the regulatory implications of the management actions. These discussions 
provide a brief overview of the various federal and state regulations to be considered when 
implementing this wildlife control program. 

9.1 FEDERAL ENDANGERED SPECIES ACT 

Section 9 of the federal ESA prohibits the “take” of any federally listed endangered species 
(16 U.S. Code [U.S.C.] 1538(a)). The federal ESA defines “take” as “to harass, harm, pursue, hunt, 
shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct” (16 U.S.C. 
1532(19)). If it is not possible to design an otherwise lawful land use activity in a manner that avoids 
take of a listed species, either directly or through habitat modification, Section 10(a)(1)(B) of the 
federal ESA (16 U.S.C. 1539(a)(1)(B)) authorizes USFWS to issue an “incidental take permit,” 
allowing take that is “incidental to, and not the purpose of, the carrying out of an otherwise lawful 
activity.” As part of the take permit application, a HCP will be prepared. Per the USFWS, HCPs are 
planning documents that describe the anticipated effects of the proposed taking; how those impacts 
will be minimized or mitigated; and how the HCP is to be funded (USFWS 2011). Section 7 of the 
federal ESA is applicable to federal actions and provides the requirements for obtaining an 
“incidental take statement” (16 U.S.C. 1536). 

The Hawaiian goose, Hawaiian stilt, Hawaiian coot, Hawaiian duck, and Hawaiian moorhen have 
been observed in the vicinity of the proposed Ma‘alo Landfill site (SWCA 2016). Although they are 
not attracted to the active face of the Kekaha Landfill, these species could be attracted to various 
other features of the proposed landfill and could be subject to hazing or “harassment” under the 
wildlife control program (SWCA 2016). Since the recommended habitat management activities would 
reduce the potential of these species to occupy the area in large numbers, lethal take of these 
species should not be necessary. Implementation of wildlife attraction deterrents should be sufficient 
to avoid the need for take permits to cover harassment activities. The County will continue to 
coordinate with USFWS regarding an Incidental Take Permit. 

9.2 HAWAI‘I REVISED STATUTES 

9.2.1 Chapter 195D 

The purpose of Chapter 195D of the Hawai‘i Revised Statutes (HRS) is “to insure the continued 
perpetuation of indigenous aquatic life, wildlife, and land plants, and their habitats for human 
enjoyment, for scientific purposes, and as members of ecosystems…” (HRS Section 195D-1). 
HRS Section 195D-4 states that any endangered or threatened species of fish or wildlife recognized 
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by the federal ESA shall be so deemed by state statute. As under the federal ESA, the unauthorized 
“take” of such endangered or threatened species is prohibited (HRS Section 195D-4(e)). Under 
HRS Section 195D-4(g), the Board of Land and Natural Resources, after consultation with the state’s 
Endangered Species Recovery Committee, may issue a temporary Incidental Take License to allow 
a take otherwise prohibited if the take is incidental to the carrying out of an otherwise lawful activity. 

As discussed above, Hawaiian goose, Hawaiian stilt, Hawaiian coot, Hawaiian duck, and Hawaiian 
moorhen have been observed in the vicinity of the Ma‘alo Landfill site. These species may be 
attracted to various features of the proposed landfill and could be subject to hazing or “harassment” 
under the wildlife control program. An Incidental Take License may be required to harass these 
species (SWCA 2016). The County will continue to coordinate with USFWS and the State regarding 
any federal incidental take permit and State incidental take license. 

9.2.2 Chapter 183D-62 

Chapter 183D-62 of the HRS states, “Taking, injuring, or destroying wild birds [is] prohibited. Except 
as provided in Section 183D-61 (take permits), no person shall intentionally, knowingly, or recklessly 
take, catch, injure, kill, or destroy, or attempt to take, catch, injure, kill, or destroy, any wild bird, or to 
keep or have possession of any wild bird, dead or alive, or to damage or destroy a nest of any 
wild bird.” Cattle egrets and other bird species that may be subject to lethal removal under the 
recommended wildlife control program are protected under HRS Section 183D-62. The County will 
obtain the appropriate state permit before implementing the lethal control program. 

9.3 MIGRATORY BIRD TREATY ACT 

The MBTA of 1918 (implemented by 16 U.S.C. 703–712) prohibits the taking, killing, possession, 
transportation, and importation of migratory birds, their eggs, parts, and nests, except when 
specifically authorized by USFWS. Even though the MBTA does not have provisions for allowing 
unauthorized take, the MBTA recognizes that some migratory birds may be killed by aircraft despite 
implementing measures to avoid take of birds. Acknowledging that large populations of certain bird 
species can cause damage to aircraft and threaten human safety, USFWS, by regulation and permit, 
has provided for controlled take of certain species in specific areas at specified times. The County 
will either work with USDA to negotiate a scenario where the landfill wildlife controls will be covered 
under USDA’s existing permits, or seek to obtain a MBTA Depredation Permit from USFWS and 
the State. 

9.4 ANIMAL CONTROL ACT OF 1931 

Under this act, the USDA can manage wildlife injurious to agricultural interests, other wildlife, or 
human health and safety, including wildlife hazards to aircraft. This act permits USDA to manage 
wildlife that may pose hazards to aviation. The County will discuss and negotiate with USDA to 
perform the recommended wildlife control program. 

9.5 FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT 

The U.S. Environmental Protection Agency oversees the registration, labeling, classification, and use 
of pesticides, as stated in the Federal Insecticide, Fungicide, and Rodenticide Act. Persons using 
restricted-use pesticides, applying any pesticides to the land of another, or applying any pesticides 
for hire, must be a Certified Applicator, or working under the direct supervision of a Certified 
Applicator, and then may only use pesticides covered by the Certified Applicator’s certification. Use 
of a rodenticide to eradicate small mammals or an herbicide to manage the vegetation will require 
compliance with this act. 

9.6 STATE OF HAWAI‘I OFFICE OF PLANNING TECHNICAL ASSISTANCE MEMORANDUM 

The Technical Assistance Memorandum (TAM-2016) was adopted by the State of Hawai‘i Office of 
Planning in 2016 and summarizes existing applicable regulations and policies (2016). TAM-2016 
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discuses a FAA Order, which may impact the use of land adjacent to or in the immediate vicinity of 
Hawai‘i’s airports. 

Correspondence between the FAA and the County (Attachment B) determined that LIH is not the 
type of airport that FAA AC 150/5200-34A expressly addresses, in accordance with 49 U.S.C 
§44718(d), to prohibit the siting of a new MSWLF within six miles. As demonstrated in the 
correspondence, 49 U.S.C. §44718(d) and its requirement to plan an alternate MSWLF location 
more than six miles from the LIH do not apply to the proposed siting of a MSWLF at Ma‘alo. 
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Attachment A: 
Logs and Data Forms 

 





Ma‘alo Landfill Wildlife Management and Inspection Log 

Observer: Date: Time: Weather Code: Wind Speed: 

Active Control Measures 

Species # of 
animals 

Activity Location Control Method (pyrotechnics, LRAD, physical 

dispersal, shooting, trapping) 
Animal Response # Taken (if 

lethal) 

       

       

       

       

       

       

       

       

       

       

Passive Control Measures 

What areas were mowed today?_________________________________________________________________________________________ 
What height were they mowed to? 

Were all avian exclusion devices (netting, spike strips, wire grid, etc.) functional today?_____________________________________________ 
If no, what repairs are needed or were conducted?__________________________________________________________________________ 
Were any avian species entangled in the exclusion devices?___________________________________________________________________ 
If yes, what species?                                                                                               Was USFWS contacted? 

Was a binding agent or other cover measure applied to the active face? 
At what times of day were the cover measures applied? 
Weather Codes: 0 = clear or few clouds; 1 = partly cloudy or variable; 2 = overcast; 3 = fog/smoke; 4 = drizzle; 5 = showers; 6 = snow 

Wildlife Activities: LF= long flight; LM= local movement; Fo/Hu= foraging/hunting; NB= nest building; S= soaring; V= vocalizing; P= perched; CF= carrying food; RN= running; 
BD= bedding down; RS= roosting; ST= standing; 

Location: AF= active open face; SCF= soil covered face; PCF= PosiShell covered face; GW= green waste; F= fence; ASP= asphalt/concrete; UNP= unpaved road; STR= structure; 
DTC= ditch; GSH= short grass; GLG= long grass; SHR= shrubs; WDL= woodland; MAR= wetland; GUL= gulch; Ag= Ag field;  TSW= temp standing water; WPND= wet pond; 
DPND= dry pond; PB= pond bank; RES= reservoir; TRE= tree; GRD=ground; TPST= pole/wire; WB= waterbody; DU= dumpster                              

Notes: 
 
 
 

 



Site#: Date: Start Time:
Surveyor(s): Photo #:
Sky Code: Wind Code: Temp (oF):

Site Time Species Number Activity Location
Direction 
From

Direction 
To

Flight 
>100ft? Comments

Behavior: LF= long flight; LM= local movement; Fo/Hu= foraging/hunting; B= nest building; S= soaring; V= vocalizing; P= perched; CF= carrying food; C= courtship interaction; 
T= interspecific interaction; A= intraspecific interaction; G= ground; RN= running; BD= bedding down; RS= roosting; ST= standing; L= loafing
Location: AOF= active open face; SCF= soil covered face; PCF= PosiShell covered face; GW= green waste; F= fence; ASP= asphalt/concrete; UNP= unpaved road; STR= 
structure; DTC= ditch; GSH= short grass; GLG= long grass; SHR= shrubs; WDL= woodland; MAR= wetland; GUL= gulch; Ag= Ag field;  TSW= temp standing water; WPND= 
wet pond; DPND= dry pond; PB= pond bank; RES= reservoir; TRE= tree; GRD=ground; TPST=pole/wire; WB= waterbody; DU= dumpster 

Bird Point Count Survey Form
Ma'alo Landfill Wildlife Hazard Monitoring

Weather Code: 0 = clear or few clouds; 1 = partly cloudy or variable; 2 = overcast; 3 = fog/smoke; 4 = drizzle;5 = showers;6 = snow
Wind Codes: 0 = smoke rises vertically (<1mph); 1 = Wind direction shown by wind drift (1-3); 2 = wind on face,/leaves rustle (4-9); 3 = Leaves in constant motion (9-12); 4 = 
dust rises, small branches move (13-18); 5 = small trees begin to sway (19-24mph)
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U.S. Deportment 
of Tronsportolion 
Federal Aviation 
Administration 

Office of Airport Safety 
and Standards 

FEB 2 6 20f4 

Mr. Donald Fujimoto and Mr. Larry Dill 
Department of Public Works 
Solid Waste Division 
County of Kauai 
4444 Rice Street, Suite 275 
Lihu'e, HI 96766 

Dear Mr. Fujimoto and Mr. Dill: 

800 Independence Ave., SW. 
Washington, DC 20591 

Thank you for your letter dated December 18, 2013 with the topic: "Notification of Proposal 
to Construct a New Waste Disposal Operation Within Five Statute Miles ofLihu' e Airport 
and Determination of the Inapplicability of 49 U.S.C. § 44718(d) and FAA Advisory Circular 
150/ 5200-34A to the Lihue Airport." 

After reviewing your letter and the activity at the Lihue Airport, we agree that the statute 
does not apply to the proposed landfill. The statute applies to small general aviation airports, 
not to airports that primarily server commercial air carrier aircraft where the six nautical mile 
restriction strictly applies. 

The FAA maintains its opposition to landfill proposals to be built within six nautical miles of 
an airport. The proposed location of the landfill is within three nautical miles of Lihue 
Airport that primarily serves commercial air carrier aircraft. 

If the County of Kaua'i builds this landfill at the proposed location, I would urge county and 
state officials to ensure that, as a condition of the permit to develop the landfill, an effective 
wildlife mitigation plan is in place and reviewed annually. Ongoing wildlife mitigation 
efforts at and around the landfill will be necessary to mitigate the clear risks this landfill will 
pose to the traveling public. In addition, we encourage regular communication and 
coordination between the landfill and the airport to track and mitigate any increase in wildlife 
hazards at the airport. 

Sincerely, 

Brian Rushforth 
Manager, Airport Safety 

and Operations Division 





DAVID Y. IGE 
GOVERNOR 

Mr. Lyle Tabata 
Acting County Engineer 
County of Kauai 
Department of Public Works 
4444 Rice Street, Suite 275 
Lihue, Hawaii 96766 

Dear Mr. Tabata: 

STATE OF HAWAII 
DEPARTMENT OF TRANSPORTATION 

869 PUNCHBOWL STREET 
HONOLULU, HAWAII 96813-5097 

March 2, 2017 

FORD N. FUCHIGAMI 
DIRECTOR 

Deputy Directors 

JADE T. BUTAY 

ROSS M. HIGASHI 

EDWIN H SNIFFEN 

DARRELL T. YOUNG 

IN REPLY REFER TO: 

AIR-EP 
17.0017 

!5l IE re IE ij '\!I IE TI 
\JU MAR 0 6 20'7 L-1 

DEPARTMENT OF PUBLIC WORKS 
ADMINISTRATION 

Subject: State of Hawaii, Department of Transportation's OPPOSITION to the Draft Ma'alo 
Landfill Wildlife Hazard Management Plan 

Thank you for the opportunity to review the proposed Draft Ma' alo Landfill Wildlife Hazard 
Management Plan (L WHMP) for the County of Kauai. 

The State of Hawaii, Department of Transportation (DOT) opposes the proposed project, even 
with the County's proposals to mitigate the risk of aircraft strike hazards. The proposed Ma'alo 
Landfill, which is proposed to be situated next to the Lihue Airport (LIH), will attract bird and 
other wildlife species. This wildlife attraction creates unacceptable risk to the safety of the 
travelling public. 

Without limiting the DOT' s opposition to the landfill, DOT offers the following comments to the 
LWHMP. 

1. The Executive Summary on page iii of the LWHMP only referenced the use of the Wildlife 
Hazard Management at Ailports: A Manual for Airport Personnel (Clearly and Dolbeer 
2005). However, the Draft LWHMP failed to address the requirements of the adopted State 
of Hawaii Office of Planning Technical Assistance Jvlemorandum (TAM) of2016, which 
administers the Federal Aviation Administration (FAA) Order 5190.6B and FAA's Advisory 
Circular 150/5200-338 Hazardous Wildlife Attractants On or Near Airports (2007) ("2007 
FAA AC"). 
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To address the ever-present question about permitted land uses near airports, DOT, FAA and 
the State Office of Planning, collaborated to create the aforementioned Technical Assistance 
Memorandum (TAM). The TAM was created under the following authorities: Hawaii 
Revised Statute (HRS) Chapter 225M, State Planning; HRS Chapter 226, Hawai'i State 
Planning Act; HRS Chapter 205, Hawaii Land Use Law; HRS Chapter 261, Aeronautics; and 
HRS Chapter 262, Airport Zoning Act. 

The TAM also responds to FAA Order 5190.6B and cites the FAA's AC 150/5200-33B 
Hazardous Wildlife Attractants On or Near Airports and AC 150/5200-34A Construction or 
Establishment o(Landfills near Public Airports. 

The State is obligated to implement the measures described in the FAA advisory circulars. 

The FAA AC l 50/5200-34A specifically states that "[I]f it is determined that a new MSWLF 
(Municipal Solid Waste Landfill) would be located within six miles of such a public airport, 
then either the MSWLF should be planned for an alternate location more than 6 miles from 
the airport, or the MSWLF proponent should request the appropriate State aviation agency to 
file a petition for an exemption from the statutory restriction." The Advisory Circular is 
based on Federal law 49 U.S.C. § 44718(d) which restricts the creation oflandfills near 
specific airports. 

The TAM-2016, FAA Order 5190.6B, and 2007 FAA AC clearly prohibit the siting of land 
uses that would create hazards to airport operations. As reflected in the County's own 
environmental documents, it is uncontested that landfills attract birds and other wildlife 
species which create the risk of aircraft-wildlife strike hazards. The proposed land use, 
therefore, is incompatible with both DOT and Federal standards for development near a 
public airport. 

2. On page 15, the document states at the end of paragraph six that" .. .it is unlikely that the 
introduction of a new landfill at Ma' alo site would result in gleaning birds making long 
flights th.r-ough the Lihue airspace 'to access the landfill." Emphasis added. · FAA prohibits 
the siting of a landfill within five (5) miles of a sponsored airport, because landfills attract 
birds. The landfill is a bird attractant - the risk is not "unlikely", it is certain. The landfill is 
a condition that will create a hazard to airport operations. Therefore, DOT opposes the siting 
of the landfill within 5-miles of LIH. 

3. The last paragraph of page 19 states that "[S]parrows, finches, munias, gleaning birds, and 
ground feeding birds ... are not expected to fly through LIH flights paths to access the 
Ma' alo site." The DOT is not convinced that active monitoring of these species to ensure 
they do not create a hazard to flight operations, and the application of appropriate mitigation 
measures to reduce the hazard to LIH flight operations, is adequate to protect the airspace for 
flight operations to and from LIH. The risk to flight safety from the wildlife attracted to the 
proposed landfill is not acceptable. 
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4. Page 21, Section 5 .1.1, discusses the design and management of water features. DOT is 
concerned that in spite of grid wire or netting systems designed to deter wildlife at the 
landfill, any presence of standing water will attract wildlife. Water is a proven bird 
attractant. 

5. Putrescent Waste Control is discussed on page 22. Again, the mere presence of a putrescent 
waste facility within five miles from the airport will attract wildlife that creates a hazard to 
flight operations. There should be no exposed putrescent waste at any time. 

6. The last paragraph of Section 5.2.3, page 27, discusses a take permit and take license. 
However, there is no mention in the draft L WHMP about the preparation of a Habitat 
Conservation Plan, which is a requisite for a take permit and take license. 

7. The discussion of helicopter flight paths in Section 5 .2.6, page 27, talks about encouraging 
helicopter companies to alter their flight paths. DOT is concerned about this arrangement 
because of potential impact to noise and traffic patterns that may arise from the flight 
alteration. 

The suggestion on page 27 that "[T]he WC (wildlife coordinator) will work with DOT to 
improve enforcement of the minimum required helicopter altitudes to mitigate a portion of 
the potential hazard," is irrelevant and cannot be implemented. The control of air space is 
strictly under the authority of the FAA. The State has no authority to regulate air space or 
enforce aircraft flights. 

There is no minimum required altitude at airports; aircraft have to leave from and return to 
the ground at airports. They are therefore required to fly at lower altitudes when approaching 
airports. That is why bird attractants are prohibited within six miles of airports. 

8. The statement made at the end of the second paragraph in Section 9.1, page 32, that 
" ... wildlife attractant deterrents should be sufficient to avoid the need for take permits ... " is 
too broad and too general. DOT strongly believes that take permits for hazing and take of 
Endangered Species Act (ESA) wildlife will be needed and should be pursued. 

Again, DOT is opposed to wildlife attractants within five miles from the airport. The 
proposed landfill will create a wildlife attractant environment. DOT believes that it is safer 
to avoid building a hazard near an airport than to create a hazard where none exists and then 
trust to luck and "deterrents" to avoid tragedy. 

In summary, although we appreciate the efforts of Kauai County to study mitigation of the 
impacts to the safety of air travel within five miles of LIH, because the proposed landfill location 
is within five miles of the airport and because the impacts in this location cannot be mitigated to 
a safe level, DOT is opposed to the project. 

The DOT places the highest priority on flight safety and works diligently to assure the protection 
of our flying residents and visitors. 
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EXECUTIVE SUMMARY 

This alternatives analysis was conducted to evaluate potential alternatives to the proposed new 
Municipal Solid Waste Landfill (MSWLF) and Resource Recovery Park (RRP) on the island of Kaua‘i. 
The project is proposed because the County of Kauai’s (County’s) Kekaha Phase II MSWLF is 
expected to reach capacity in the coming years, and will require closure. The loss of a suitable on-
island MSWLF would result in adverse environmental and public health effects: there would be no 
on-island means for proper municipal solid waste (MSW) disposal, which would result in unsanitary 
conditions and pose a serious risk to the environment and human health. Therefore, the project 
objectives are to provide for the proper disposal of all forms of MSW that cannot practicably be 
further reused, recycled, or otherwise recovered, using a proven technology that can be operational 
by the time the Kekaha MSWLF reaches capacity. 

The proposed project is a long-term solution for the County’s MSW challenge (MSWLF) that may 
also enhance the County’s ability to maximize resource reuse and recovery (RRP). This study 
investigates and assesses potential alternatives for each of the two components of the proposed 
project: a new MSWLF and RRP at Ma‘alo. 

For the MSWLF, the potential alternatives evaluated include No Action, Delayed Action, Alternatives 
to Developing a New MSWLF (mining and reclamation of the existing Kekaha Phase I landfill, off-
island transshipment of MSW, alternative technologies, and enhanced recycling to reduce the landfill 
waste stream), Alternative Design Details, and Alternative Locations (the eight potential landfill sites 
evaluated in the New Kaua‘i Landfill Siting Study [AECOM 2012]). The conclusions for each are as 
follows: 

 The No Action and Delayed Action alternatives for developing a new MSWLF would result in 
adverse effects to the environment and public health and do not meet the project objectives. 

 Landfill Mining and Reclamation could potentially meet the project objectives, but not if the 
many permits that would be required were not obtained in a timely fashion. Additionally, this 
alternative is not cost-effective; can produce undesirable public health, safety, and 
environmental impacts; and would face significant permitting challenges. Reliance on Landfill 
Mining and Reclamation involves too many risks, and is not recommended. 

 Off-Island Transshipment could reduce but not eliminate the need for a County landfill, 
because not all waste materials can be transshipped, and because the County cannot 
guarantee long-term disposal at a site it does not control. Additionally, with its inherent 
reliance on facilities not under the County’s control, transshipment also raises concerns 
about island self-sufficiency, which is required to protect the public welfare in the event of a 
shipping strike, natural disaster, or other event. Transshipment does not meet the project 
objectives. 

 Alternative Technologies can reduce but not eliminate the need for a County landfill, 
because all waste-reduction technologies generate byproducts or residuals that cannot be 
further recycled, and because some are not proven reliable at managing MSW. The 
Alternative Technologies do not meet the project objectives.  

 Enhanced Recycling is recommended to advance the County’s waste diversion goals (and is 
the primary purpose of the RRP), but would not eliminate the need for a County landfill, and 
does not meet the project objectives with respect to the MSWLF portion of the proposed 
project.  

• Of the Alternative Locations for Developing a New MSWLF, the Ma‘alo location (the 
proposed project) is the only site with a willing landowner; it also has close proximity to the 
island’s waste generation centroid and by far the longest site life of the eight locations 
assessed. The other seven locations all have unwilling landowners and considerably shorter 
site lives (60–90% less).  
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For the RRP, the alternatives evaluated include No Action, Delayed Action, Alternatives to 
Developing a RRP (landfilling the recyclable material and off-island transshipment), Alternative 
Design Details, and Alternative Locations (the eight potential landfill sites evaluated in the New 
Kaua‘i Landfill Siting Study [AECOM 2012] and an unspecified potential site near Nāwiliwili Harbor). 
The conclusions for each are as follows: 

 The No Action alternative would negatively impact the County’s waste diversion goals and 
does not meet the project objectives. 

 The Delayed Action alternative could increase the County’s reliance on a MSWLF in the 
short term, but would provide time to secure additional funding RRP facilities. Delayed 
Action is a feasible alternative for each recommended RRP facility, and may be employed 
selectively. 

 Landfilling of Recyclables is inconsistent with the County’s zero-waste management 
principles and policy and its waste diversion goals and does not meet the project objectives. 

 Transshipment of Recyclables is not cost effective which could increase the rate of disposal 
of these materials into the County’s MSWLF, thus hindering the County’s waste diversion 
goals. Transshipment of Recyclables does not meet the project objectives. 

• Of the Alternative Locations for Developing a RRP, only the Ma‘alo site (the proposed 
project) has willing landowners, is near the island’s waste centroid, and is not far from the 
port. Additionally, siting the RRP at or near the MSWLF is expected to reduce costs and 
maximize waste diversion due to operational synergies. No better location than the proposed 
site has been identified.  

Retained Alternatives. Based on this alternatives analysis, the proposed project – construction and 
operation of a new MSWLF and RRP at the Ma‘alo site – is retained for further consideration. The 
estimated life of the Ma‘alo site is by far the longest of all the alternative sites evaluated. Its central 
location and the willingness of its landowner and the landowner of a nearby property to negotiate its 
use as a landfill and RRP render it an ideal site. The Ma‘alo site ranked the highest among the sites 
evaluated in the application of an updated and reevaluated community-based criteria system New 
Kaua‘i Landfill Siting Study [AECOM 2012]. A RRP would decrease the County’s reliance on a 
MSWLF by diverting from the waste stream materials that can be reused, recycled, or otherwise 
recovered, and co-locating the RRP with the new landfill provides sustainability benefits by taking 
advantages of operational synergies and reducing the average distance of material shipment and 
reshipment. 

Also retained for further consideration is the Delayed Action for Developing a RRP alternative. 
Although this alternative may increase the County’s reliance on a MSWLF in the short term, it could 
also provide the County additional time to secure public funds for the development of the RRP 
facilities. Delayed Action may be selectively employed for some of the recommended RRP facilities. 
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1.0 INTRODUCTION 

The County of Kaua‘i (County) Department of Public Works (DPW) Solid Waste Division (SWD), is 
responsible for properly managing and disposing of municipal solid waste (MSW) on the island of 
Kaua‘i, Hawai‘i, in the safest and most efficient manner possible. The existing Kekaha Municipal 
Solid Waste Landfill (MSWLF) is projected to reach capacity in the coming years. This alternatives 
analysis identifies and evaluates potential alternatives to the proposed new MSWLF and Resource 
Recovery Park (RRP) at the Ma‘alo site in Līhuʻe (the “Project”).  

Potential alternatives are considered reasonable if they meet the County’s overall project objective of 
providing for the proper disposal of all forms of MSW that cannot practicably be further reused, 
recycled, or otherwise recovered. In order to satisfy the project objective, a reasonable alternative 
must also be a proven technology that can reliably provide for the safe and proper disposal of all 
forms of MSW generated on-island, and it must be capable of being operational by the time the 
Kekaha MSWLF reaches capacity. 

Alternatives for the two components of the proposed project (MSWLF and RRP) are considered 
separately in this analysis. For each alternative, a description is provided, potential environmental 
impacts and other considerations are assessed, and the feasibility of the alternative’s achieving the 
project objectives is evaluated. 

The following alternatives to a new MSWLF are evaluated in Section 2.0: 

 Section 2.1: No action for developing a new MSWLF. Take no further action to develop an 
alternative site or technology for the disposal of MSW on the island of Kaua‘i. The Kekaha 
MSWLF would reach capacity in the coming years. 

 Section 2.2: Delayed action for developing a new MSWLF. Postpone action pending 
further study to identify and develop a new landfill site or implement an alternative 
technology. The Kekaha MSWLF would reach capacity in the coming years. 

 Section 2.3: Alternatives to developing a new MSWLF: 

o Section 2.3.1: Landfill mining and reclamation (LFMR). Excavate Phase I of the 
existing Kekaha MSWLF, reclaim materials or resources from the excavated waste, 
construct a modern landfill liner and associated control and monitoring systems, and 
landfill the residual waste in the new landfill. Reclamation of materials or energy 
from the existing MSW would increase the capacity and extend the life of the 
Kekaha MSWLF. 

o Section 2.3.2: Off-island transshipment of MSW. Containerize and transport the 
County’s MSW off-island for disposal elsewhere, e.g., to O‘ahu for incineration at the 
Honolulu Program on Waste Energy Recovery (H-POWER) facility or to a U.S. 
mainland landfill for disposal. 

o Section 2.3.3: Alternative technologies. Implement technological alternatives to 
recycling and landfilling that convert MSW into usable heat, electricity, fuel, or other 
beneficial reuse products. 

 Section 2.3.3.1 Non-thermal technologies: anaerobic digestion, aerobic 
digestion, hydrolysis, and fermentation 

 Section 2.3.3.2 Thermal technologies: combustion, gasification, pyrolysis, 
plasma arc 

o Section 2.3.4: Enhanced recycling. Expand the County’s current recycling 
infrastructure, which would decrease the amount of materials sent to (but not 
eliminate the need for) a MSWLF. 
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 Section2.4: Alternative design details for a new MSWLF. Modify details of the design of 
the proposed facilities, in order to alleviate potential environmental impacts. 

• Section 2.5: Alternative locations for a new MSWLF. Establish a landfill at an alternative 
site on Kaua‘i identified in previous landfill siting studies conducted by the County. 

The following alternatives to a RRP are evaluated in Section 3.0: 

 Section 3.1: No action for developing a RRP. Take no further action to develop a RRP to 
support the County’s waste reduction principles, policies, and programs. The current and 
planned recycling programs would continue without a centralized facility, which may increase 
the County’s reliance on a MSWLF. 

 Section 3.2: Delayed action for developing a RRP. Postpone action pending further 
studies to identify and develop a RRP or implement a new technology until a later date. This 
would delay implementation of the County’s waste diversion goals, which may negatively 
impact the County’s reliance on a MSWLF. 

 Section 3.3: Alternatives to developing a RRP: 

o Section 3.3.1: Continued reliance on other County diversion programs. If the RRP is 
not pursued, the County will continue relying on existing or other new recycling and 
other diversion programs. 

o Section 3.3.2: Landfilling of recyclables. Dispose of the recyclable materials at the 
landfill rather than processing them at a RRP (assumes that all current recycling 
programs would continue). 

 Section 3.4: Alternative design details for a RRP. Modify details of the design of the 
proposed facility, in order to alleviate potential environmental impacts. 

 Section 3.4.2: Alternative locations for a RRP: 

o At Ma‘alo (the proposed project site). Locate a RRP at the Ma‘alo site, which was 
identified in the 2012 Siting Study (AECOM 2012) as the preferred location for the 
replacement MSWLF. 

o At or near one of the other alternative landfill sites. Locate a RRP at one of the other 
seven alternative landfill sites considered in the 2012 Siting Study. 

o Near Nāwiliwili Harbor. Locate a RRP close to Nāwiliwili Harbor to take advantage of 
reductions in the cost of transporting the consolidated recyclables to the port. 

Section 4.0 summarizes the results of the analysis and identifies the alternatives retained for further 
analysis in the EIS. 

Publications cited in this analysis that are included as other EIS appendixes are: 

 Appendix B: New Kaua‘i Landfill Siting Study Report. Includes a Preliminary Engineering 
Evaluation (PREE) and Community Criteria Evaluation (CCE), (AECOM 2012) 

 Appendix C: Kaua‘i Resource Recovery Park Feasibility Study, County of Kaua‘i, Hawai‘i 
(RRP FS), (AECOM 2013) 

 Appendix D: Conceptual Design Report, Municipal Solid Waste Landfill and Resource 
Recovery Park at Ma‘alo, Kaua‘i, Hawai‘i, (AECOM 2017) 

 Appendix E: New Kaua‘i Landfill Traffic and Roadways Engineering Feasibility Study 
(TREFS), (AECOM 2016) 
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2.0 MSWLF ALTERNATIVES 

Alternatives to the new MSWLF component of the proposed project are developed and evaluated in 
this section. 

2.1 NO ACTION FOR DEVELOPING A NEW MSWLF 

Under the No Action alternative, efforts to identify and develop a new landfill site or technology to 
replace the Kekaha MSWLF would not be taken, resulting in the closure of the existing landfill in the 
coming years when it reaches capacity. 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL CONSIDERATIONS 

 The County would be left without a permitted disposal facility for the safe and proper 
disposal of its MSW. This could lead to illegal disposal throughout the island of Kaua‘i, which 
would create significant environmental problems and safety hazards. Illegal dumping of 
household hazardous waste (HHW) and other materials can threaten human health, wildlife, 
and the environment, and pollute soil, waterways, groundwater, and the marine environment. 
Illegal dumping also increases rodent and vector populations, which poses significant health 
risks. Uncontrolled dumping can also result in fires that pollute the air and pose threats to 
health, safety, and property.  

• The potential for adverse environmental impacts associated with the development and 
operation of a new MSWLF would be eliminated, although this would be more than offset by 
the impact described above. 

 By not addressing the pending closure of the Kekaha MSWLF, the future need for the safe 
and efficient disposal of MSW on the island would fail to be addressed. Significant health, 
social, and economic problems would result, severely diminishing the quality of life on the 
island and the island’s overall economy. Public nuisances would be created, and the 
County’s ability to maintain public health and safety and prevent the spread of disease would 
be impeded. 

• The expenditure of public funds to develop a new MSWLF would be avoided. 

FEASIBILITY 

The No Action Alternative for developing a new MSWLF is not a feasible alternative because it would 
result in non-compliance with the County’s requirement to provide for waste disposal in compliance 
with HRS Chapter 342G, and therefore does not meet the project objective.  

2.2 DELAYED ACTION FOR DEVELOPING A NEW MSWLF 

Under the Delayed Action alternative, steps necessary to identify and develop a new landfill site or 
implement an alternative technology would be taken at a later date. The delayed action alternative 
would not address the pending closure of the Kekaha MSWLF or the time necessary to obtain 
authorization and permits for alternative solutions.  

PHYSICAL, REGULATORY, AND ENVIRONMENTAL CONSIDERATIONS: 

 The future need to safely and efficiently dispose of MSW on the island would fail to be 
addressed. The Kekaha MSWLF would reach its capacity in the coming years with no 
alternative in place, and the County would be without a permitted facility for the disposal of 
its MSW, resulting in adverse effects to public safety, health, the environment, tourism, the 
economy, etc., as described above for the No Action Alternative.  

• The potential for adverse environmental impacts associated with the development and 
operation of a new MSWLF would be temporarily avoided. 
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 The lack of a permitted facility for the disposal of the County’s MSW would result in adverse 
effects to public safety and health. 

• The need for expenditure of public funds to develop a new MSWLF would be avoided for the 
near future. 

In effect, this alternative has already been employed since 2000, when steps were first contemplated 
to develop a new landfill, and delays ensued.  

FEASIBILITY: 

The delayed action for developing a new MSWLF Alternative is no longer considered feasible, as it 
would result in non-compliance with the County’s requirement to provide for waste disposal in 
compliance with HRS Chapter 342G, and therefore does not meet the project objective.  

2.3 ALTERNATIVES TO DEVELOPING A NEW MSWLF 

Several potential alternatives to developing a new MSWLF have been identified and evaluated: 

 Section 2.3.1: Mining and reclamation of the existing Kekaha MSWLF  

 Section 2.3.2: Transshipment of MSW off-island 

 Section 2.3.3: Several alternative technologies 

• Section 2.3.4: Enhanced recycling techniques 

The criteria used to evaluate the alternative technologies are consistent with the technology criteria 
presented in the 2009 ISWMP (R. W. Beck 2009). Those criteria include applicability to Kaua‘i’s 
waste stream, commercial status, technology, track history, waste diversion potential, and 
environmental and financial risk. The following criteria are required for an alternative to be feasible, 
i.e., to meet the project objective: 

 The alternative must be capable of processing the County’s MSW stream. 

 The alternative must be proven; i.e., similar facilities must have operated continuously for 2 
or more years at a capacity sufficient to handle the County’s MSW waste stream. The similar 
facilities have been fully operational for at least 90% of the time while meeting the necessary 
environmental requirements. 

 If applicable, products from the facility have been successfully marketed for at least 2 years. 
Products are defined as either energy or physical material that has value. 

The following factors regarding composition of the County’s currently landfilled MSW are relevant to 
this analysis (R. W. Beck 2009): 

 The County landfilled waste stream is approximately 70% organics (not including green 
waste that is managed at the transfer stations), including food waste, yard waste, paper, and 
wood. 

 The waste stream is approximately 85% by weight combustible materials. 

• Although the carbon content of the waste stream was not measured, it is estimated that the 
organic content, which is carbon-based, is approximately 70% of the waste stream. It is 
assumed, therefore, that the carbon-based content of the overall waste stream would 
exceed this value. 
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2.3.1 Landfill Mining and Reclamation of Existing Kekaha Phase I Landfill 

The 33-acre, unlined Kekaha Phase I landfill began operations in 1953 and ceased in 1993. The 
Phase I area is located in TMK 1-2-002:009, within the State and County Conservation District and 
within the County’s Special Management Area (SMA). Landfill mining and reclamation of the existing 
Kekaha Phase I Landfill would consist of excavating the unlined Kekaha Phase I MSWLF; reclaiming 
material with value or energy from the excavated waste; constructing a new, lined MSW landfill 
meeting modern state and federal standards in the existing Phase I footprint; and landfilling the 
residual waste material in the new landfill. Upon completion of the LFMR project, additional new 
landfill capacity would be available in the new Phase I landfill, thus increasing the capacity of the 
Kekaha Landfill beyond that currently anticipated. 

THE LFMR PROCESS  

Prior to LFMR process design, site investigations would be conducted. Probes would be advanced 
into the waste mass to investigate the presence of landfill gas. Borings or test pits would be 
advanced into the waste mass to characterize the composition and extents of the landfilled waste. 
Precautions would be taken during the site investigation for the control, handling, and disposal of 
hazardous materials, if encountered. The site investigations would help determine the most 
beneficial use of the landfilled materials, recommended processes, costs and equipment 
requirements for LFMR, and could also give an indication of the types of potentially hazardous 
materials that may be encountered.  

Figure 2-1 displays the major components of the LFMR process, including waste excavation 
(mining), waste screening and management including recycling, reusing, and recovery, landfill 
construction, and residual waste landfilling. During the landfill mining phase, environmental controls 
would first need to be established, to prevent and monitor potential transport of contaminants in the 
groundwater, air, surface water, and dust. Waste would be excavated by specialty hazardous-
materials trained crew, and processed through screens and other processes to remove large items 
and recyclable materials, as well as the fine fraction, which may be usable as daily or intermediate 
cover, pending regulator concurrence. During the recovery phase, the waste can optionally be 
incinerated, shredded, or energy otherwise recovered for maximization of resource use, destruction 
of contaminants, and waste mass and volume reduction. Hazardous waste recovered during the 
excavation process would be disposed of appropriately, which could potentially entail significant 
costs, particularly if material is encountered that is not suitable for disposal or treatment in Hawaii. A 
modern MSW landfill would be constructed, with all of the required environmental protection 
features, such as the base liner; control systems for leachate, stormwater, and landfill gases; 
environmental and equipment monitoring systems; etc. Residual waste would be landfilled, 
compacted, and covered in the new modern landfill. The process would likely be completed in 
phases, to allow sufficient space for operations and minimize stockpiling of excavated waste.  

The main benefit to LFMR at Kekaha would be to gain additional MSW landfill capacity for the island 
of Kauai. A secondary benefit would be environmental improvements associated with replacing an 
unlined landfill with a modern lined landfill. The following technical assumptions were used to 
quantify the potential main benefit, i.e., the estimated landfill life under the LFMR alternative: 

 The existing Phase I waste mass extends from approximately 5 ft msl to 35 ft msl, with 3.5:1 
sideslopes, and an approximately 2-ft final cover, comprised of recoverable soil. 

 The existing waste mass can be reduced by recovering: cover soil (10%); recyclable material 
(15%); voids/compaction gains (25%). This estimate could be refined upon completion of a 
site investigation and waste characterization study. This overall figure of 50% waste volume 
reduction could be significantly higher with incineration of waste to energy, which is not 
calculated here.  
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 New, incoming MSW continues arrive at a rate of approximately 82,000 TPY, cover soils 
continue to be applied at a rate of 3:1 (waste:soil), and the compaction efficiency of MSW 
remains at its current value of approximately 1,400 lbs/CY (in-place waste density). 

• Upon completion, the alternative Phase I landfill would have a base grade of 10 ft msl, a 
maximum elevation of 85 ft msl (in accordance with the current CDUA and SMAP), a two-
foot liner, and a 3-foot final cover, which provides a total capacity of approximately 2,386,000 
cubic yards (CY).  

Figure 2-1 summarizes the estimated useful life of the Kekaha Phase I landfill under the LFMR 
alternative (31 years). 

Figure 2-1: LFMR Process 
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Table 2-1: Estimated Landfill Life of Kekaha Phase I Landfill with LFMR Implemented 

  Existing Phase I Landfilled Waste Net Expected Site Life After LFMR 

LFMR 
Total 

Volume 

Total 
Existing 
Volume 

Recoverable 
Soil (10%) 

Recyclables 
(15%) 

Void Space 
Recovery 

(25%)1 

Available 
LFMR 

Volume2 

Annual 
Tonnage 

(tons) 

Compaction 
Rate3 (lb 
waste/cy) 

Site Life 
(yr) 

2,386,000 1,229,000 122,900 184,350 307,250 1,771,500 82,000 1,400 31 

Notes:  All units are cubic yards (CY), unless otherwise noted. 
Volumes determined using AutoCAD and site aerial topography. 
1 Void space recovery includes excavation of voids that would later be refilled, as well as potential compaction 

efficiency improvements between the existing and new landfills, possibly including shredding. 
2 Available LFMR volume is the total volume minus the volume required to landfill existing waste that cannot be 

recovered. 
3 Compaction rate is waste-only density, as reported by the current Kekaha Phase II operator (pounds of waste per 

cubic yards of landfill, including cover soil). 
 

CASE STUDIES 

In other parts of the United States, at least 32 LFMR projects have been undertaken, including in 
New York, Wisconsin, Pennsylvania, Georgia, Ohio, and Florida (IWCS 2009). Many of the projects 
were conducted without publicly available documented findings. One LFMR demonstration project 
was completed in Florida at the Perdido Landfill in Escambia County, which is similar to the potential 
LFMR at Kekaha. The Perdido project also included a literature review. The Perdido project involved 
a similar, approximately 45 acre, previously-closed and unlined landfill, which formerly accepted 
MSW and some hazardous materials. The LFMR demonstration project involved a site investigation 
and waste characterization study, screening of the waste to recover reusable soil, and shredding of 
the residual waste for landfill disposal in the active portion of the site. The project proponents 
planned to recover recyclable material, but ultimately found it was too contaminated to economically 
recover. Approximately 30% of the total excavated volume was recovered as soil, which was 
deemed usable for all types of landfill cover (daily, intermediate, and even final), which could provide 
significant savings for a landfill that uses offsite cover soil. It was reported that dust and litter 
dispersion was managed, and no serious issues related to hazardous materials, odors, leachate 
management, stormwater management, or landfill gas were reported. The total cost for mining and 
separation operations (but excluding transport, disposal, and new landfill construction) for this and 
other projects analyzed in their literature review ranged from $4.84 to $8.80 per CY. (It is suspected 
that the economics of LFMR would likely be different in Hawaii.) Overall, the main value of the 
project was found to be in the recovery of airspace. (IWCS 2009).  

Closer to home, the Hawai‘i State Department of Health (DOH) issued a Solid Waste Management 
Permit Modification and Renewal (LF-0152-09) to PVT Land Company, Ltd. in May of 2011 allowing 
mining and shredding activities at their Phase I construction and demolition debris (C&D) landfill, for 
material separation and processing of combustible material for use as feedstock for a recycling 
facility (DOH 2011). The PVT project would be much less difficult than excavating a landfill used for 
MSW disposal, because the type of waste present at PVT is limited and known, and because C&D 
material does not significantly decompose. 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL CONSIDERATIONS 

 Implementing LFMR could result in long term positive impacts, as the potential for releases 
from a modern, lined landfill would be much less than from the existing unlined site.  

 Implementing LFMR could result in short-term negative impacts such as odor, fires, airborne 
contaminants, contaminated runoff, and release of waste into the soil or groundwater that 
could negatively impact the environment and which could require extensive mitigation 
measures.  
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 The sale of recyclable materials recovered and removed from the site could partially offset 
the total cost of the project, although this may not amount to much. 

 Costs for LFMR of Kekaha Phase I would likely be significant. Several factors may influence 
the project cost, including the available landfill volume and topography, soil conditions, 
nature and composition of the landfilled MSW, equipment, sampling remediation, material 
disposal and logistics, hazardous waste disposal requirements, and the regulatory approval 
process.  

 If the County decides to pursue LFMR at Phase I, it is recommended that it first conduct a 
feasibility study (FS), including intrusive site investigations, to determine the recoverability of 
the landfill airspace, soils, and materials of value, and identify risks and concerns such as 
hazardous waste management, gas emissions and odor, dust and litter, storm water, and 
leachate management, establish the proper safeguards, quantify the economics of LFMR at 
Kekaha, and reach out to a host of regulators and others who might need to grant permits or 
other project approvals. 

• Extensive coordination and consultation with Federal, State, and County agencies for many 
permits, clearances, and approvals would be required. It is not clear whether all permits 
could be obtained, and the landfill constructed, in time to meet the project objectives. 

 LFMR operations would require environmental impact analysis in accordance with HRS 
Chapter 343, and coordination and consultation with, at minimum, the following Federal, 
State, and County agencies for permits, clearances, or approvals: 

o State of Hawai‘i DOH: 

 Solid and Hazardous Waste Branch (SHWB), Solid Waste Control and 
Permitting Requirements; HRS 342H; Hawai‘i Administrative Rules (HAR) 11-
58.1-04 

 Clean Air Branch (CAB), Air Pollution Control Requirement for Covered 
Sources; HAR 11-60.1-82; EPA, 40 Code of Federal Regulations (CFR) Part 60, 
Title V Air Permitting 

 Clean Water Branch (CWB), Clean Water Act (CWA) (33 USC §§1251 et seq.); 
HRS 342D; HAR 11-55 Appendix, Construction Activity Storm Water, National 
Pollutant Discharge Elimination System (NPDES) Permitting 

o County of Kaua‘i Department of Planning: 

 HAR 15-150; SMA Permitting Requirement 

 Ordinance No. 808; Sediment and Erosion Control; Grading Permit Requirement 

o State of Hawai‘i Department of Land and Natural Resources: 

 Office of Conservation and Coastal Lands, HAR 13-5 

 State Historic Preservation Division (SHPD), HRS Chapter 6E-8; HAR 13-275 

o Land use plan and policy requirements: 

 Hawai‘i State Plan Chapter 226, Hawai‘i Revised Statutes (HRS). Long-range 
development plans for the State include solid waste objectives and policies, the 
maintenance of public health, sanitation, and establishes basic standards 
related to solid and liquid waste disposal. 

 County of Kaua‘i General Plan. This outlines requirements for waste disposal 
that include solid waste objectives and policies that use environmentally sound 
and cost effective practices. 
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 State Land Use Plans. These require a Conservation District Use Permit for land 
uses within the State Conservation District. The Phase I area is located within the 
Conservation District. 

 County of Kaua‘i Zoning Ordinances. These include the Comprehensive Zoning 
Ordinance (CZO). Phase I is located within a County Public Facilities District, and 
such uses would be required to be consistent with the CZO requirements. 

 Coastal Zone Management Act. This outlines the objectives and policies of the 
Hawai‘i State Coastal Zone Management Program. 

FEASIBILITY 

LFMR is a proven technology that is capable of processing the County’s MSW stream; and it 
essentially includes the establishment of a new modern landfill, albeit at the existing Kekaha landfill 
site.  

LFMR is a technically feasible alternative to establishment of a new MSWLF that might be able to 
meet the project objective, if all of the permits could be obtained in time to design, build and permit 
the facility in time to meet the project objective. Several significant challenges would be presented, 
such as obtaining permitting of the site and facility, controlling the potential for environmental 
impacts, controlling costs, amount of available space, and the risk of encountering and disturbing 
hazardous material which, if present, may currently be immobile. 

2.3.2 Off-Island Transshipment of MSW 

The transshipment alternative would consist of collecting waste at a centralized on-island location, 
containerizing the waste, and shipping the waste to an off-island disposal facility. The most likely 
candidates for disposal facilities would be the H-POWER facility on O‘ahu or a U.S. mainland landfill. 
The following analysis identifies key elements necessary for the transshipment of MSW from Kaua‘i, 
provides a planning-level estimate of some of the costs involved, and identifies impacts and other 
considerations for this alternative.  

Transshipment of Kaua‘i MSW would include the following steps: 

 Deliver MSW to a County transfer station or new centralized facility. 

 Remove unacceptable materials from the waste stream. 

 If the MSW is being sent to the U.S. mainland, shrink-wrap and containerize the waste. If the 
MSW is being sent to H-POWER, it may not require shrink-wrapping. 

 Store the waste at the transfer station or other centralized facility pending transportation to 
the port.  

 Transport the waste to the port, and load it onto barges. 

 Ship the waste either to Barbers Point on O‘ahu or a U.S. mainland port. 

 The barging company unloads the containers at the receiving port. 

 Transport the containers to the disposal facility. 

 Clean the containers.  

 Either incinerate the waste at H-POWER or dispose of the waste at the mainland landfill. 

o If H-POWER is used, the residual ash left over from combustion would either have to be 
transported to the Waimanalo gulch landfill on Oahu (which would impose a tipping fee 
on the County of Kauai), or the County may have to dispose of the ash itself, in which it 
may have to be shipped to a mainland landfill or back to Kaua‘i for proper disposal. 
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The following detailed requirements and logistics would also apply. Much of the following information 
is based on information provided in the unsuccessful attempt to transship MSW from O‘ahu to 
Roosevelt Landfill in Washington state (CCH 2009). The requirements of Federal and State agencies 
identified in that proposal are expected to be at least as stringent for transshipment of Kaua‘i’s MSW. 

 Transshipment facility. A facility occupying approximately 1 acre would be required for MSW 
receiving, material separation, processing, baling, shrink-wrapping, temporary storage, and 
loading shipping waste for shipment to the port. Additional space would be required for 
support such as office space, container staging, shop, etc. The facility would likely be 
located away from the port, to avoid higher land use costs typical at a port facility. 

• Containers. Federal regulations relating to watercraft shipping MSW from Hawai‘i to the U.S. 
mainland require airtight, leak-proof receptacles or shipping containers covered and 
contained within the guardrails of the watercraft. The removal of receptacles must be under 
the direction and supervision of an inspector from APHIS, with the receptacles taken to an 
approved facility certified by an appropriate government official in compliance with 
environmental protection laws. The APHIS administrator must deem the equipment and 
procedures adequate to prevent the widespread contamination of plants and livestock. 

• Packaging Requirements. Federal regulations require that MSW transshipped to the U.S. 
mainland be shrink-wrapped to ensure that materials remain contained and that insects and 
pests potentially entrained in the bale are killed prior to arrival at the destination. The shrink-
wrap technology uses plastic film wrapping material made of low-density polyethylene 
(USDA/APHIS 2006). Shrink-wrapping MSW may not be required for transshipment to H-
POWER. 

• Compliance Agreement. All parties involved with transshipment of MSW to the U.S. 
mainland are expected to enter into a Compliance Agreement with USDA/APHIS before any 
waste can be transshipped, and all parties must comply with conditions established within 
the Compliance Agreement, as well as with all provisions in Title 7 CFR 330.400–403 and 
Title 9 CFR 94.5. Compliance agreements are permitted if the Administrator of APHIS 
determines that the applicant has satisfied all National Environmental Policy Act 
requirements and applicable Federal and State statutes to fully assess the impacts 
associated with the movement of garbage. 

On August 23, 2006, the USDA/APHIS agreed to allow the transshipment of MSW to the U.S. 
mainland from Honolulu, Hawai‘i under a Compliance Agreement (USDA/APHIS 2007). For the 
purposes of this analysis, it is assumed the conditions and requirements established in the 2006 
Compliance Agreement for transshipping Honolulu’s waste to a U.S. mainland landfill would be the 
minimum applicable to transshipping Kaua‘i’s MSW to a U.S. mainland landfill. The 2006 Compliance 
Agreement’s stipulated procedures for handling the waste and transporting it to a U.S. mainland 
landfill for disposal include the following (USDA 2007). 

“…Garbage and Regulated (domestic) Garbage collected by refuse trucks shall be delivered 
to the HWS [Hawaiian Waste Systems, LLC, the City and County of Honolulu contractor] 
facility at HWS Transfer Station. Trucks of agricultural waste shall not be accepted. Waste 
materials, containers, and bins associated with Foreign Garbage are strictly prohibited and 
shall not be accepted. The ground surface of the all areas for handling the Garbage and 
Regulated (domestic) Garbage should be level, solid, and impervious surface of asphalt or 
cement.” 

“The risk assessments for the movement of Garbage and Regulated (domestic) Garbage 
were conducted based on the specific details provided by HWS. These details included the 
removal of all hazardous and liquid waste prior to baling. HWS will notify PPQ [USDA/APHIS 
Plant Protection and Quarantine, Hawai‘i local office] if the company plans change to include 
such materials so that the proper risk assessments can be conducted.” 
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“The waste transfer station will receive only household and commercial waste acceptable for 
disposal at Roosevelt Regional Landfill. Collection trucks will deliver waste picked up from 
existing collection routes. After waste is tipped onto the tipping floor it will be inspected for 
unacceptable waste including yard waste, (other than incidental amounts not to exceed 3% 
of the total waste stream pursuant to 7 CFR Part 330), agricultural waste, industrial waste, 
infections waste, loads predominantly of construction and demolition waste and regulated 
hazardous waste. Any segregated unacceptable waste will be separated for further 
processing. Loads consisting predominately of construction and demolition (C&D) waste will 
be transferred to a C&D handling facility. Other waste will be drummed or otherwise 
contained and arrangements made for its proper transportation and disposal. 
Notwithstanding the foregoing, it is acknowledged and agreed that follow-up inspection of 
the route that was the source of the unacceptable waste will be conducted to try to locate the 
source and correct the waste handling process that allowed unacceptable waste to be 
collected.” 

• “Each load of waste received at the facility will be weighed and the date, time, company, 
driver name, truck number (i.e., company fleet number), weight (loaded), weight (empty), 
and origin of load, will be recorded. Records will be kept for a minimum of three years.” 

The 2006 Compliance Agreement details additional procedures for waste receiving and processing: 

 Waste is delivered by collection truck to the Transfer Station. The truck is weighed and then 
proceeds to the baling facility, where it tips its waste onto the tipping floor. The collection 
truck is weighed again as it exits the site and continues on its collection routes. A weigh 
ticket is generated and kept on file. 

 A loader operator inspects the waste and segregates any non-household or non-commercial 
waste. Household and commercial waste is pushed onto the in-feed conveyor by the loader. 
Segregated waste is set aside and handled separately as described previously. 

 Garbage and regulated (domestic) garbage moves along the conveyor to the intake feed of a 
baler. The baler operator introduces waste into the baler, where it is compressed using a 
compactor that produces bale densities of at least 1,000 kg per cubic meter. Companies 
provide documentation of the equipment used and compactor specifications. 

 The compacted bale moves from the baler via conveyor belt to the plastic wrapper. The 
plastic wrapper automatically wraps the bale with a minimum of four layers of pre-stretched, 
mastic-backed polyethylene plastic of at least 16 micrometers thickness, and extrudes it onto 
a roller conveyor. The baler operator or loader operator inspects each bale for integrity of the 
plastic wrap. Any bale with unsatisfactory wrapping is re-sent through the wrapper. 

 The wrapped bale moves down the roller conveyor and is removed by a loader with a special 
hydraulic attachment that picks up the bale by squeezing it between two smooth-faced arms, 
or other comparable, appropriate lifting equipment that prevents damage to the plastic wrap. 

 The loader moves the bale onto the bale storage area – which has a solid, impervious 
(concrete or asphalt) surface kept free of soil or other contaminants – or directly onto a 
flatbed truck, if one is available. The loader then returns to pick up another bale from the 
roller conveyor. 

 Bales that are placed onto the bale storage area are loaded onto flatbed trucks as the trucks 
become available. 

 Flatbed trucks haul the bales to the designated Harbor, where they are unloaded and 
stacked in the staging area. The same type of loader attachment described above (or 
equivalent equipment) is used for unloading to prevent damage to the plastic wrap. The 
loader-operator inspects each bale for damage to the plastic wrap. If damage is found, the 
bale is sent to a wrapping area for rewrapping. 
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 Bales must be held at the staging area for at least 5 days; after that, the bales are 
considered ready for transport, and the area is designated the Transport Area. A clear 
separation is maintained between bales ready for transport and bales in the staging process. 

 Barge loading occurs approximately monthly. When a barge is ready for loading, the bales in 
the Transport Area are transferred onto the barge, again using squeeze-arm hydraulic 
equipment or other comparable, appropriate lifting equipment to prevent damage to the 
plastic wrap. The loading supervisor inspects each bale after it is loaded onto the barge. Any 
damaged bale is returned to the Transfer Station for rewrapping and restaging or is 
rewrapped and restaged on site. 

 When the barge is fully loaded, it proceeds to its destination at the designated landfill site. 

 Records indicating the size and weight of each bale are maintained. 

 Garbage and regulated (domestic) garbage that has fallen apart from an unwrapped 
compressed bale, or has been otherwise improperly compressed, is set aside for a 
subsequent compression cycle. 

 The unwrapped, compressed bales are bound with plastic or metal clamps, netting, or 
strapping devices to retain their shape. 

• Compressed bales that do not hold together are rejected and set aside for a subsequent 
compression cycle. Records of re-compressed bales are maintained by HWS and available 
for monitoring by APHIS' Plant Protection and Quarantine (PPQ). 

If MSW is transshipped to a facility in California, then the County may also be required to prepare a 
risk assessment for the California Department of Food and Agriculture (CDFA) to clarify the roles of 
compaction and shredding of the MSW as per a CDFA letter dated May 19, 2006 (Attachment 1). 
Analogous requirements may also apply to other landfills in other states. 

Cost Estimate. A detailed cost estimate is beyond the scope of this analysis. However, the City and 
County of Honolulu’s 2008 transshipment contract provides an indication of the rough cost for 
transshipment of County MSW. The City and County of Honolulu sought proposals for transshipping 
waste to the U.S. mainland for disposal and received three offers ranging between $99 and $250 per 
ton, including the costs for packaging and transportation on barges. That fee did not include the cost 
of disposal either at a U.S. mainland landfill (estimated to be at least $30 per ton) or at H-POWER 
(potentially $90 per ton, or more).  

MSW PROHIBITED FROM TRANSSHIPMENT 

Not all forms of MSW could be transshipped from Kauai; therefore, an on-island disposal facility 
would still be required for the remainder of the waste stream. Transshipment of MSW to the U.S. 
mainland is regulated under the U.S. Department of Agriculture’s (USDA) Animal and Plant Health 
Inspection Service (APHIS), which prohibits the transshipment of MSW that has more than 3% yard, 
agricultural waste, industrial waste, infectious waste, loads of predominantly C&D waste, and 
hazardous waste. 

Transshipment of MSW to O‘ahu’s H-POWER facility are not regulated by the USDA and APHIS, but 
the City and County of Honolulu and the H-POWER facility operator have their own requirements. 
Depending on the hypothetical agreement eventually reached, materials such as glass, large metal 
items, pests, hazardous wastes including asbestos, concrete, and other C&D materials may not be 
acceptable. The City and County of Honolulu may also require the County of Kaua‘i to dispose of ash 
from the incineration of its waste in a County of Kaua‘i landfill to minimize the addition of this source 
of waste to the landfill on O‘ahu. 

Additionally, the following materials are not currently accepted at the transfer stations, and would not 
be accepted for transshipment: ash, bulky items and C&D debris (except for Līhu‘e transfer station), 
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animal carcasses, parts, or innards, liquid waste, medical waste that has not been sterilized, large 
truck and heavy equipment tires, explosives, pressurized containers, toxic or hazardous wastes. 

TRANSSHIPMENT QUANTITIES 

Table 2-2 displays Kauai’s waste stream composition, as described in the ISWMP, and summarizes 
the fraction of the waste stream that is expected to be suitable for transshipment. It is estimated that 
79% of the waste stream may be suitable for transshipment, and the remaining prohibited materials 
would requirement facilities, equipment, and operational capacity and expenses for separation, as 
well as appropriate disposal facilities. The materials that are likely to be prohibited from 
transshipment, and which would have to be managed on Kaua‘i would comprise that portion of the 
waste stream more likely to contain certain contaminants. 

If trans-shipment is able to achieve 79% diversion, and is implemented while the existing Kekaha 
landfill was still in operation, it could extend the life of the landfill by a factor of approximately 4.8. For 
example, if transshipment were implemented at a time when there are 5 years of useful life left in the 
Kekaha landfill under existing disposal rates, there might then be 23.8 years of useful life left in the 
Kekaha landfill with transshipment. 



Table 2-2: Suitability of Kauai's MSW Wastestream for Transshipment

Group Material Residential Commercial
Weighted 
Average Residential1 Commercial1 Total

Paper Newsprint 5.9% 5.3% 5.6% 2,731           3,122            5,853          
Magazines 3.0% 2.8% 2.9% 1,389           1,650            3,038          
High Grade Office Paper 0.8% 2.3% 1.6% 370              1,355            1,725          
OCC and Kraft Bags 5.0% 11.3% 8.5% 2,314           6,657            8,971          
Mixed Recyclable Paper 7.9% 5.3% 6.4% 3,657           3,122            6,779          
Non-recyclable Paper 3.5% 3.3% 3.4% 1,620           1,944            3,564          
Compostable Paper 7.8% 8.2% 8.0% 3,610           4,831            8,441          
Total Paper 33.9% 38.5% 36.5% 15,692         22,681          38,373        

Plastics #1 PET Beverage Containers 0.6% 0.3% 0.4% 278              177              454             
#1 PET Deposit Beverage Containers 0.4% 0.5% 0.5% 185              295              480             
#2 HDPE Containers 1.5% 1.3% 1.4% 694              766              1,460          
#2 HDPE Deposit Containers 0.0% 0.0% 0.0% -               -               -              
#6 Polystyrene 1.2% 2.3% 1.8% 555              1,355            1,910          
Other Plastic Containers 0.4% 0.4% 0.4% 185              236              421             
Other Plastic Products 3.2% 3.9% 3.6% 1,481           2,298            3,779          
Film /Wrap/ Bags 6.0% 6.3% 6.2% 2,777           3,711            6,489          
Total Plastics 13.3% 15.0% 14.3% 6,156           8,837            14,993        

Metals Aluminum Non-deposit Beverage Containers 0.0% 0.0% 0.0% -               -               -              
Aluminum Deposit Beverage Containers 0.4% 0.4% 0.4% 185              236              421             
Ferrous Food and Beverage Containers 1.7% 1.4% 1.5% 787              825              1,612          
Total Metals 2.1% 1.8% 1.9% 972              1,060            2,032          

Organics Food Waste 15.7% 13.5% 14.5% 7,267           7,953            15,220        
Other Organic 0.8% 0.7% 0.7% 370              412              783             
Total Organics 16.5% 14.2% 15.2% 7,638           8,366            16,003        

Rubber 0.2% 0.3% 0.3% 93                177              269             
Other Textiles and Leathers 3.2% 4.6% 4.0% 1,481           2,710            4,191          

Diapers 2.9% 1.7% 2.2% 1,342           1,002            2,344          
Other Inorganic 1.8% 1.5% 1.6% 833              884              1,717          
Fines/ Super Mix 3.6% 2.5% 3.0% 1,666           1,473            3,139          
Miscellaneous 0.3% 0.3% 0.3% 139              177              316             
Total Other 11.8% 10.6% 11.1% 5,462           6,245            11,707        

Total Likely Suitable for Transshipment 79.3% 83,377          
Glass Glass Non-deposit Containers 2.6% 2.0% 2.3% 1,203           1,178            2,382          

Glass Deposit Containers 1.5% 1.6% 1.6% 694              943              1,637          
Other Glass/ Mixed Cullet 0.6% 0.3% 0.4% 278              177              454             
Total Glass 4.7% 3.9% 4.3% 2,176            2,298            4,473            

Metals Others Ferrous Metals 2.0% 1.6% 1.8% 926              943              1,868          
Other Non-ferrous Scrap 1.4% 1.1% 1.2% 648              648              1,296          
Total Metals 3.4% 2.7% 3.0% 1,574           1,591            3,164          

Organics Small Yard Waste 8.0% 5.5% 6.6% 3,703           3,240            6,943          
Large Yard Waste 0.0% 0.0% 0.0% -               -               -              
Total Organics 8.0% 5.5% 6.6% 3,703            3,240            6,943            

C&D Non-treated Wood 0.3% 3.4% 2.0% 139              2,003            2,142          
Treated Wood 1.7% 1.3% 1.5% 787              766              1,553          
Demolition/ Renovation/ Construction Debris 1.5% 1.1% 1.3% 694               648               1,342            
Total C&D 3.5% 5.8% 4.8% 1,620            3,417            5,037            

Durables Electrical and Household Appliances 1.8% 0.7% 1.2% 833              412              1,246          
(Electronics) Central Processing Units/ Peripherals 0.0% 0.1% 0.1% -               59                59               

Computer Monitors/ TVs 0.0% 0.0% 0.0% -               -               -              
Cell Phones and Chargers 0.0% 0.0% 0.0% -               -               -              
Other Durables 0.3% 0.4% 0.4% 139              236              375             
Total Durables (Electronics) 2.1% 1.2% 1.6% 972               707               1,679            

HHW Automotive Products 0.0% 0.0% 0.0% -               -               -              
Paints and Solvent 0.0% 0.0% 0.0% -               -               -              
Pesticides, Herbicides, Fungicides 0.0% 0.0% 0.0% -               -               -              
Household Cleaners 0.0% 0.0% 0.0% -               -               -              
Lead Acid Batteries 0.0% 0.0% 0.0% -               -               -              
Other Batteries 0.5% 0.4% 0.4% 231              236              467             
Other HHW 0.2% 0.0% 0.1% 93                -               93               
Mercury-containing Products 0.0% 0.0% 0.0% -               -               -              
Sharps 0.1% 0.1% 0.1% 46                59                105             
Total HHW 0.8% 0.5% 0.6% 370               295               665               

GRAND TOTAL 100% 105,339        
1 It is assumed that residential MSW comprises 44% and commercial MSW comprises 56% each waste type (per ISWMP)
  Data calculated from total residential and commercial tons of waste generated, as reported in 2010.

Tons of Waste Generated AnnuallyWaste Composition %

20.9% 21,962        
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CASE STUDIES 

Cross-border transshipment of MSW occurs in various locations in the United States and in Europe. 
Canada ships its MSW to Michigan landfills, and New York ships its MSW to North Carolina. 
Roosevelt Landfill in Washington has received MSW not only from 26 Washington state counties but 
also from Oregon, British Columbia, Idaho, and Alaska (WDOE 2011). Transshipment is generally a 
feasible and proven alternative for a portion of the MSW waste stream.  

Closer to home, however, in 2008, the City and County of Honolulu contracted with HWS to 
transship MSW to Roosevelt Landfill in south-central Washington state. HWS was unable to comply 
with its contract due to legal issues and a protest from the Confederated Tribes of the Yakama 
Nation, who are based near the Roosevelt Landfill. In July 2010, the Confederated Tribes of the 
Yakama Nation sued the USDA to block transshipments from O‘ahu, resulting in issuance of a 
temporary restraining order stopping the project. No waste was ever shipped from Honolulu to 
Roosevelt Landfill, and as of June 7, 2012, the contract with HWS expired (CCH DES 2013). 

Off-island transshipment is not proven in Hawaii and is not capable of processing the County’s MSW 
stream; it is therefore not a feasible alternative to establishment of a new MSWLF. 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS 

It is assumed that collection would take place at the transfer stations, and may optionally be 
transported to a centralized facility. Additional land could be required to support the processing of 
MSW. Full containers of MSW would be processed and transshipped daily to the harbor. 
Transshipment to the U.S. mainland would require additional baling and shrink-wrapping that in turn 
would require additional space and equipment. Under the 2006 Compliance Agreement between the 
City and County of Honolulu vendor and the USDA/APHIS, bales of MSW would have been required 
to be held 5 days at Barber’s Point prior to shipment in order to allow time for anoxic conditions to 
develop within the bales to eliminate most plant pests (USDA/APHIS 2006, 2007). This requirement 
would likely also apply to the County of Kaua‘i for transshipment of its MSW to the U.S. mainland. If 
so, additional storage space may also be needed at the County’s transfer stations or centralized 
facility. 

The following regulatory requirements would likely apply to off-island transshipment: 

 Hawai‘i DOH. As part of its overall solid waste regulatory responsibility, DOH would have 
permitting requirements relating to loading of the containers, long-term operations of the 
landfill at less than its currently permitted capacity, and other operational concerns. DOH 
could require amending the transfer station solid waste management permits depends on 
many factors, including whether the County adds a building and equipment to load and store 
the containers. If a new processing facility were incorporated, it would require a solid waste 
management permit. These requirements would be addressed in the EIS that would be 
required should the County proceed with the Transshipment alternative. 

 USDA. Transshipment of MSW to the U.S. mainland would be regulated by a requisite 
USDA/APHIS compliance agreement. The limitations on shipping waste from Hawai‘i to the 
U.S. mainland are established in Federal regulations (7 CFR 330.400 and 9 CFR 94.5) with 
approval of the specific requirements promulgated in the Federal Register (71 FR 163 
[August 23, 2006]). 

Intrastate shipments from Kaua‘i to H-POWER on O‘ahu are not regulated under 
USDA/APHIS, and therefore permits would not likely be required. 

ENVIRONMENTAL IMPACTS AND OTHER CONSIDERATIONS 

Off-island transshipment is not proven in Hawaii and is not capable of processing the County’s entire 
MSW stream; it is therefore not a feasible alternative to establishment of a new MSWLF. 
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Environmental impacts: 

 Transshipment could potentially divert as much as 79% of the island’s MSW waste stream 
from on-island disposal at a County MSWLF, thereby increasing the life of the landfill by a 
factor of 4.8. 

 An on-island MSWLF would remain necessary. 

 The portion of the MSW waste stream that cannot be transshipped may contain material that 
would increase the concentration of potential contaminants in the leachate. 

 Environmental issues may arise from temporary MSW storage and transshipment, including 
odors, litter, storm water runoff, and vector control. 

 Kaua‘i’s transfer stations may be unable to support the transshipment operations and may 
require additional land and facilities. Environmental issues may be associated with 
construction of new facilities, such as increased traffic, odors, and noise. 

 Disposal costs at either a U.S. mainland site or H-POWER on O‘ahu are significantly higher 
than at an on-island MSWLF, which would impact all Kaua‘i taxpayers. 

 Transshipment to a U.S. mainland landfill generates greater greenhouse gas emissions than 
does burning MSW at H-POWER to generate electricity (rather than using oil). 

• If the transshipped MSW is incinerated at H-POWER, their operators may require that the 
ash from incineration be disposed of on Kaua‘i to reduce the burden on Oahu‘s MSWLF. 
Incinerating the County’s MSW at H-POWER would increase emissions from the facility. 

Other considerations: 

 Transshipment does not eliminate the need for a MSWLF on Kaua‘i, because some 
materials are prohibited from shipment (and the County may be responsible for landfilling the 
ash from incineration of Kaua‘i’s MSW at H-POWER).  

 If transshipment begins before Kekaha Phase II reaches capacity, then this reduced burden 
would free up space for continued disposal of prohibited MSW there and postpone the need 
for a new County MSWLF. 

 Transshipment of Kaua‘i’s MSW would likely require preparation of an EIS and securing a 
compliance agreement with USDA/APHIS, both of which could delay the start of 
transshipment beyond the projected closure date for the Kekaha Phase II MSWLF. 

 Kaua‘i (or O‘ahu) residents may oppose shipping MSW off-island for disposal. 
Transshipment raises concerns about self-sufficiency, i.e., the ability to ensure protection of 
the public welfare and the island’s economic infrastructure in the event of a shipping strike, 
natural disaster, contractual issues, or other event that could impede transshipment.  

• Backup plans, potentially including emergency MSW storage hand handling areas, would be 
required in the event of equipment maintenance, equipment failure, barge-loading 
obstruction, a shipping strike, natural disaster, contractual issues, or other impediments to 
exporting operations or transshipment-related operations. 

2.3.3 Alternative Technologies to Reduce the Landfill Waste Stream 

The use of alternative waste disposal technologies could reduce the County’s dependency on 
landfilling. All of the alternative technologies discussed in this section generate some residue and 
byproducts from processing that cannot be reused and would require still require disposal in a 
landfill. However, proven alternative technologies can reduce the rate of disposal of MSW in the 
landfill, and extend the life of the County’s MSWLF. 
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Many of the alternative technologies discussed in this analysis hold great potential in helping to 
reduce the need for a MSWLF. However, although it is possible to reduce the use of landfill space 
with these alternative technologies, none are proven at eliminating the need for a MSWLF. All waste-
reduction technologies generate residues or byproducts that cannot be further recycled and that at 
this time require disposal in a landfill. Some of these materials would be precluded by Federal rules 
from being shipped to the U.S. mainland. 

This section evaluates the following non-thermal and thermal potential alternative technologies: 

 Non-thermal (Section 2.3.3.1). These processes do not use heat and produce a material, 
such as compost. The following technologies are evaluated: 

o Anaerobic digestion 

o Aerobic digestion 

o Hydrolysis/fermentation 

 Thermal (Section 2.3.3.2). These processes use heat to reduce the weight and volume of 
the waste and produce energy or a fuel that can be used to produce energy and may 
produce recyclables. The following technologies are evaluated: 

o Plasma arc 

o Gasification/pyrolysis 

o Waste to Energy (WtE) – this is the most proven alternative technology, and is 
considered separately. 

2.3.3.1 NON-THERMAL TECHNOLOGIES 

Non-thermal technologies do not require or produce large quantities of heat. The non-thermal 
technologies evaluated in this analysis are digestion (anaerobic or aerobic) and hydrolysis. Digestion 
is the decomposition of MSW with the use of microorganisms. Hydrolysis is a process by which 
organic material is broken down to produce usable byproducts. 

2.3.3.1.1 Anaerobic Digestion 

Anaerobic Digestion is a biological process wherein microorganisms decompose or break down 
organic material in the absence of oxygen. The process breaks down the organic or compostable 
portion of the MSW, including paper, yard waste, food waste, and other organic waste. End products 
generally include liquid, methane, carbon dioxide, and solid materials. The solid materials are the 
digested organic fractions of MSW, which, after a period of aerobic stabilization, may be suitable for 
reuse as a soil amendment. 

The Anaerobic Digestion process is either wet (where MSW is mixed with water) or dry, and can be 
categorized based on: 

 Operating temperature (mesophilic vs. thermophilic) 

 Moisture content and total solid content inside the reactor (wet vs. dry) 

 Digestion stages (one- vs. two-stage operation) 

• Feedstock (biowaste vs. residual/mixed waste) 

The following are examples of commercially available Anaerobic Digestion technologies: 

 ArrowBio (Arrow Ecology): Upflow Anaerobic Sludge Blanket; wet process, multi-stage; 
capable of processing 90,000 tons per year (TPY) unsorted MSW (Cheng 2009) 
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 Valorga (Waste Recovery Systems and Urbaser): dry process; capable of processing 
130,000 TPY organic waste 

 DRANCO (Organic Waste Systems): dry process, five residual and five mixed waste 
plants, some operating since 1997, that are processing between 25,000 and 180,000 TPY 

(OWS 2012) 

• Biocel (Orgaworld): wet and dry processes, capable of processing 25,000 TPY (wet) to 
85,000 TPY (dry) of organic waste (OrgaWorld 2006). 

Anaerobic Digestion technologies have been used successfully for several years in Europe, 
Australia, Canada, and elsewhere. Although a number of localities have approved Anaerobic 
Digestion technologies for further consideration, there currently are no Anaerobic Digestion facilities 
using unsorted MSW feedstock operating commercially in the United States 

THE ANAEROBIC DIGESTION PROCESS  

The anaerobic digestion process can take various forms, wet or dry, single or multi-stage, and are 
typically coupled with a material separation process on the front end, to remove inert and recyclable 
materials prior to digestions. Commercially available packaged facilities are capable of generating 
high-quality biogas composed of up to 75–80% methane (Cheng 2009). Figure 2-2, below, shows a 
typical process flow diagram (using the ArrowBio process). Unsorted MSW passes through a bag-
opening unit followed by a wet shredder. The shredded MSW is transferred to a separation-
dissolving tank, where the organic and inorganic materials are separated based on buoyancy. 
Heavier inorganic materials, such as metal and glass, sink to the bottom of the tank and are further 
separated and then recycled or disposed of. Plastics, which float, are separated pneumatically, while 
the remaining organic fraction is shredded and more water is introduced to further the biodegrading 
process. The remaining organic material is treated in acetogenic and methanogenic reactors, and 
the resulting digested solids are dewatered and aerobically composted to produce a soil amendment. 
Biogas produced during the digesting process can be sold or used as clean, green energy for offsite 
transportation or power generation, or used internally to power the facility. Process water can be 
recycled back to the front end of the process. Reportedly, up to 10% by weight of the incoming MSW 
constitute process residuals which require landfilling (CNY 2004). Although the ArrowBio vendor 
claims no negative environmental impacts from its process, the Salinas Valley Solid Waste Authority 
Conversion Technology Commission noted the presence of strong odors during a tour of the Arrow 
Ecology facility (SWANA 2011). Water used throughout the process is reused in the separation-
dissolving tank, which results in low water consumption. Other systems can be dry or can result in 
the production of wastewater that can be treated onsite or transported to the wastewater treatment 
plant (CNY 2004). 
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Figure 2-2: Typical Anaerobic Digestion Process Flow Diagram 

 

Source: http://www.arrowbio.com/technology/ 

CASE STUDIES 

Although no anaerobic digesters of MSW are currently in commercial operation in Hawaii, they are 
common elsewhere, such as in Europe, Canada, and Australia. Anaerobic digestion is very common 
for use with other more homogenous select waste streams with high organic content, such as 
agricultural wastes and municipal and industrial wastewater; according to the California Energy 
Commission, there are currently 22 operational anaerobic digestion facilities in the state of California 
that have a gross capacity of 5.7 MW (CA Energy Commission, 2013). An example of a successful 
facility is the full-scale Hiriya transfer station facility in Israel has been in operation since 2002, 
processing approximately 200 tons per day (TPD) of unsorted MSW, and generating biogas 
sufficient to produce 2.5 megawatts (MW) by gas generators operating at 38% efficiency (ArrowBio 
2012).  

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS  

The ArrowBio 200-TPD facility in operation at the Hiriya transfer station in Israel is very similar in 
capacity to what would be recommended for Kauai; this facility occupies approximately 2 acres of 
land, with an additional 0.5–1 acre devoted for long-term storage of materials. Additional acreage 
could be required if the digester sludge is composted following digester treatment.  

An anaerobic digestion facility requires approximately 0.05 MW of electricity per ton of MSW 
processed, which can be provided by the biogas generated. Depending on the particular process 
involved, consumption of supply water may be required, and the rates of supply and waste water can 
vary significantly. Additional water is required for the separation/dissolving tank. Hydrogen sulfide 
gas is typically generated, and causes odors that need to be controlled. 
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An anaerobic digestion facility would need to meet HAR Chapter 11-60.1, Subchapter 5 – the State’s 
air quality requirements for Covered Sources, as well as the State’s solid waste regulations; HAR 
Sections 11-58.1-32 Recycling and Materials Recovery Facilities, and 11-58.1-41 Composting 
Facilities. 

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Anaerobic digestion is not capable of processing the County’s entire MSW stream; it is therefore not 
a feasible alternative to establishment of a new MSWLF. 

Environmental impacts: 

 Anaerobic digesters cannot treat all of Kauai’s MSW waste stream, and results in residual 
materials requiring landfilling; therefore, anaerobic digestion alone does not achieve the 
project objective. 

 Heavy metals and persistent organics could potentially be present in the compost produced. 
Pilot scale testing may be required to determine suitability of product for various uses (e.g., 
land application). 

 Anaerobic digestion can create hydrogen sulfide gas and odors, which would need to be 
controlled. 

• Variable amounts of process water are consumed and wastewater is produced. The waste 
water may be suitable for treatment at the wastewater treatment plant or an on-site facility. 

Other considerations: 

• Based on previous analyses conducted for the RRP FS, it was noted that no commercial 
anaerobic digestion units using municipal solid waste as a feedstock are operating in North 
America, and the proportion of Kauai’s MSW waste stream suitable for anaerobic digestion 
is relatively small, therefore the cost of the anaerobic digestion exceeded the expected 
benefits, and anaerobic digestion was not recommended (AECOM 2013). 

2.3.3.1.2 Aerobic Digestion 

Aerobic Digestion of MSW is a non-thermal technology in which bacteria that thrive in oxygen-rich 
environments break down and digest the MSW. Composting is one example of aerobic digestion.  

THE AEROBIC DIGESTION PROCESS  

The process consumes organic matter, nutrients, and dissolved oxygen, and primarily generates 
carbon dioxide, water, and heat. Remaining solids may be suitable as a soil amendment. The 
aerobic digestion process can be employed inside or outside of a vessel. In-vessel aerobic digestion 
is typically followed by further composting and curing stages, conducted outside of the vessel. This 
analysis focuses on the in-vessel process, but the conclusions and impacts would be similar for 
outside processes. 

In-vessel aerobic digestion is a process in which compostable material is enclosed in a drum, silo, 
bin, tunnel, reactor, or other container. The material is typically maintained at a uniform temperature 
and moisture so that air-borne emissions are controlled, and the degradation process is optimized. 
Forced aeration or mechanical agitation is used to control conditions and promote rapid composting. 
Types of in-vessel technologies include: 

 Enclosed aerated static piles 

 Enclosed in plastic bags or breathable fabrics, container, or building 

 Agitated beds and vessels 
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 Horizontal concrete bays with mechanical agitators that travel along the top, and horizontal 
or vertical vessels with an internal mixing device 

• Rotating drums that are that are automatically turned on a continuous basis, usually at 
speeds of 1 revolution per minute (rpm) or less to mix, grind, and aerate materials to initiate 
composting 

The aerobic digestion process can be either wet or dry. Material is typically pre-sorted to remove 
inorganic materials, including glass, metals, plastics, concrete, etc. for recycling and landfilling. The 
remaining material is shredded, mixed, and placed in a vessel, in which the oxygen and heat 
contents can be regulated.  

• For dry aerobic digestion, liquid is removed, reducing the volume. The mixture is aerated, 
mixed, and, depending on the reactor used, potentially heated (Zafar et al. 2006), although 
heating would not be expected to be required in Kauai. 

• For wet aerobic digestion the organic materials are pulped to create a slurry. The slurry is 
mixed, aerated (and heated, if necessary, which dries some of the organic material, reducing 
its total volume). Microbes are introduced, which reduce the slurry to solid and liquid soil 
amendments for use in fertilizers (if approved by local regulators). The technology vendor 
may be able to contract the marketing of these materials. 

CASE STUDIES 

Following are examples of commercially-available MSW aerobic digestion systems currently in use in 
production-scale facilities: 

 Conporec Rotating Drum Digesters with agitated bays. Groupe Conporec Inc. 
(Conporec) is a Canadian-owned company that develops and operates composting and 
sorting technologies used to treat MSW. Conporec operates plants in Canada, France, and 
the United States One plant in Tracy, Quebec processes 38,500 TPY of unsorted MSW, 
which is mixed with liquid material prior to processing. 

In 2005, Delaware County, New York sited a co-composting facility using Conporec 
technology to process their county’s MSW (35,000 TPY) and biosolids (6,500 TPY) (City of 
Toronto 2008). This technology consists of a 14-ft-diameter, 157-ft-long drum that rotates at 
1 rpm. Air is circulated through the drum by blowers. Steel channels run the length of the 
drum interior and fill up with decomposed materials, helping to accelerate the decomposition 
of incoming materials. Materials are held in the drum for 3 days and continuously mixed. The 
high temperature achieved in the bioreactor (up to 130 degrees Fahrenheit [°F]) destroys 
pathogenic bacteria, and the resultant compost material is pasteurized. The compostable 
organic material is converted into compost. Upon exiting the digester, the material is a 
mixture of compost and non-organic material (e.g., metal, glass, plastic) that is further 
screened to remove recyclables prior to being sent to a “maturation” building, where the 
material is deposited into bays in windrows and held for a minimum of 42 days for further 
composting. The processed material is further screened (DSNY 2004). 

The Conporec process can accommodate biosolids, yard debris (green waste), sawdust, 
manure, slaughterhouse wastes, grease in limited amounts, food-contaminated paper, and 
non-hazardous liquid (Stearns and Wheler N.D.). 

 Herhof Biocell Biological Drying/Mechanical Separation. Herhof GMBH is a European 
company that produces Stabilat, a patented fuel, through its composting process (Herhof 
2006). The first commercial composting plant was located in Asslar, Germany in 1987 and 
remains in operation today. A commercial facility located in Osnabruck, Germany has a 
capacity of 350 TPD of MSW and also is currently operating. 

The Herhof Stabilat process occurs in three phases: 
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1. Processing. During this phase, the primary separation of the material removes 
unsuitable materials and hazardous substances. The processed material is shredded 
and deposited into the Herhof bio box. 

2. Stabilization. In the Herhof bio box, the waste is dewatered through biological means. 
This is the vital step to the subsequent break down of the waste mixture into reusable 
material and energy, and allows for storability of the fuel generated. 

3. Inert separation. The mineral fraction (stones, glass, and ceramics) and the metals 
(separated into ferrous and non-ferrous metals) are removed. 

 Engineered Compost Systems (ECS) operates composting facilities in West Yellowstone, 
Montana, and Mariposa County, California, using ECS’ in-vessel composting systems. The 
system used in Mariposa County features a materials recovery facility (MRF) for the primary 
separation of recyclables, eight composting vessels for the composting process, and use of 
an aerated static pile (ASP) system for extended curing of the compost material. ECS offers 
two types of in-vessel systems, the model CV and SV composters for small to medium, and 
medium to large facilities, respectively. Both units minimize odors with a CompTroller 
aeration control and monitoring system (ECS 2011) that optimizes composting through even 
air distribution and reduces volatile organic compounds (VOCs) and odor emissions. 

 Bedminster International is a bioenergy technology firm with 12 projects worldwide 
handling mixed MSW and biosolids, including seven in the United States (Bedminster 2012). 
The Bedminster system is designed to handle MSW and biosolids together, in an 
approximately 2:1 mix. It is not designed to run on MSW alone, and there may not be 
sufficient biosolids available on Kauai to provide this blended feedstock. 

Waste is initially processed to remove oversized items before being transferred un-shredded 
to the Bedminster Digester, where biosolids are mixed in. The material moves through the 
digester where the combination of microbial and mechanical activity over the course of 
2 days biodegrades the compostable materials. This material is conveyed to trommel 
screens to remove larger non-compostable material. Metals are removed from the non-
compostable material, and the remaining materials are baled for further processing. The 
compostable materials are cured in aeration bays, where the material is agitated and 
aerated for 21 days. The material is then screened again to remove glass and stones, and is 
processed in windrows for several months. 

Aerobic digestion is a feasible technology for that portion of the MSW waste stream that it can 
process. At least eleven aerobic digestion facilities are successfully operating using MSW as a 
feedstock in the United States (Table 2-3). 

Table 2-3: Currently-operational MSW Aerobic Digestion Facilities 

Location Private/Municipal Technology 

Gilroy, CA Private (Z-Best) Enclosed ASP (Ag Bag) 

Mariposa County, CA Municipal In vessel (SV Composter/ECS); 50 TPD MSW 

Marlborough, MA Municipal (WeCare Environmental) Rotating drum/aerated windrow (Bedminster with Allu turner) 

Nantucket, MA Municipal Rotating drum/aerated windrow (Bedminster) 

Truman, MN Municipal In-vessel (OTVD) 

West Yellowstone, MT Municipal In-vessel (SV Composter-ECS) 

West Wendover, NV Municipal Rotating drum/aerated windrow 

Delaware County, NY Municipal Rotating drum w/agitated bays (Conporec/IPS-Siemens) 

Medina, OH Municipal (Norton Environmental) Windrow 

Rapid City, SD Municipal Rotating drum/agitated bays (Daro/IPS-Siemens 

Columbia County, WI Municipal Rotating drum/windrows 
Source: Spencer et al. (2007). 
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Physical, Regulatory, and Environmental Requirements. Currently, aerobic digestion facilities are not 
able to process the entire MSW stream (most require pre-screening, and all generate residuals). Pre- 
and post-processing are typically required to produce marketable compost, which would require 
regulatory approval. Additionally, the relatively slow post-treatment composting process would 
require considerable land, including buildings if the composting is done indoors.  

The aerobic composting facility would need to meet HAR Chapter 11-60.1 Subchapter 5 – the air 
quality requirements for Covered Sources, as well as the solid waste regulations; specifically, HAR 
Sections 11-58.1-32 Recycling and Materials Recovery Facilities and 11-58.1-41 Composting 
Facilities. 

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Aerobic digestion is not capable of processing the County’s entire MSW stream; it is therefore not a 
feasible alternative to establishment of a new MSWLF. 

Environmental impacts: 

 Aerobic digesters can emit VOCs, hydrogen sulfide, and odors, which may need to be 
treated or managed.  

 The resultant compost may contain heavy metals and toxic organic compounds (O’Leary 
and Walsh 1995). 

• Post-treatment composting would require land, and stormwater and leachate controls. 

Other considerations: 

 The economic benefits of using this technology are undetermined. No markets have been 
demonstrated for composted MSW. 

• Aerobic digestion consumes a significant amount of energy.  

2.3.3.1.3 Hydrolysis and Fermentation 

Hydrolysis and fermentation can be used to convert the cellulosic portion of MSW into ethanol. While 
the technology is well established using agricultural and other relatively uniform feedstock, hydrolysis 
and fermentation of MSW presents challenges. Hydrolysis and fermentation cannot process the 
entire MSW waste stream. 

THE HYDROLYSIS AND FERMENTATION PROCESS 

The first step in the process is to separate out the glass, metals, and other inorganic materials to 
obtain the more cellulose-rich fraction of the MSW. The unsuitable material may be recycled or 
landfilled. The remaining organic fraction is then typically shredded and dried, and may be pre-
treated (e.g., using a low concentration acidic solution). Hydrolysis is then used to break down the 
cellulose molecules into sugars, after which yeast ferments the sugars, producing ethanol. 
Hydrolysis is typically implemented using one of the following techniques: 

 Acid hydrolysis: dilute or concentrated acid medium 

Enzymatic hydrolysis: enzymes derived from fungi 

• Hydrothermal hydrolysis: compressed hot water or steam-explosion water techniques 

One of the process byproducts is gypsum, a product used in wallboard production. Another 
byproduct is lignin, which can be gasified or combusted in a boiler to generate steam to support 
composting operations. 
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CASE STUDIES 

Following are examples of commercially-available hydrolysis and fermentation systems currently in 
use in production-scale facilities using agricultural feedstock: 

 Arkenol Process Technology (BlueFire Renewables). BlueFire Renewables has a 
commercialized Arkenol Fuel facility located in Izumi, Japan that has been in operation since 
2002, using waste wood chips as feedstock. In November 2011, BlueFire Renewables 
signed a Memorandum of Understanding (MOU) for financing of additional facilities in Fulton, 
Mississippi as well as five other U.S. sites (Bluefire 2004, 2011). 

 CES Oxynol Process (Masada Resource Group, LLC). The CES Oxynol waste-to-ethanol 
process uses a hydrolysis phase in which the feedstock is treated with concentrated sulfuric 
acid, a catalyst converting the cellulose and hemicellulose to glucose and mannose, and is 
followed by fermentation and distillation. The Masada Resource Group demonstrated its 
technology on an industrial scale for more than 4 years during World War II with the 
Tennessee Valley Authority. A proposed commercial facility in Middletown, New York that 
was to process 230,000 TPY of MSW and 71,000 TPY of dry biosolids, with an expected 
annual output of 8.5 million gallons of ethanol, did not come to fruition (CNY 2004).  

• Enzymatic Hydrolysis Technology (Fiberight LLC). Fiberight, in partnership with 
Novozymes, uses an enzymatic hydrolysis technology that employs enzymes from common 
fungi in the bioconversion of MSW. This process can be used to produce ethanol and other 
products, such as natural gas. Fiberight conducted testing of its enzymatic hydrolysis 
technology at a demonstration plant in Virginia and recently received approval from the EPA 
to expand this facility. Additionally, in 2012, the U.S. Department of Agriculture (USDA) 
approved a conditional commitment for a $25 million guaranteed loan for a proposed 
Fiberight biorefinery to be located in Blairstown, Iowa. Fiberight plans to construct a 55,000-
square-foot facility that will produce cellulosic ethanol, converting MSW and other industrial 
pulps into advanced biofuels (Biofuels Digest 2012). 

Although hydrolysis and fermentation of biomass into ethanol using agricultural (e.g., corn and 
sugarcane) feedstock is well established, and pilot studies have been conducted using MSW, no 
commercial hydrolysis and fermentation facilities are currently in operation using MSW as a primary 
feedstock (SWANA 2011). 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS.  

The extensive pre-processing requirements and the large processing equipment used by these 
technologies require substantial land. Approximately 10 acres might be required for plant and 
infrastructure for a typical processing facility (e.g., a Masada 600-TPD plant). The facility would need 
to satisfy the Hawai‘i State regulatory and environmental process for MSW processing plants. 

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Hydrolysis and fermentation is not a proven technology, and would not be capable of processing the 
County’s entire MSW stream; it is therefore not a feasible alternative to establishment of a new 
MSWLF. 

Environmental impacts: 

 The process converts a portion of MSW into an energy source (ethanol) that can help fuel 
internal-combustion vehicles. Ethanol enhances the octane properties of gasoline and is 
used as an oxygenate to reduce carbon monoxide emissions. 

• The hydrolysis and fermentation process produces air emissions, wastewater discharges, 
and other impacts that must be managed and permitted. 
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Other considerations: 

 No MSW hydrolysis and fermentation facilities are operating on a commercial scale in the 
United States; the use of MSW as feedstock has only been demonstrated at a pilot scale. 

 A market for ethanol is anticipated to exist in Hawai‘i: a 2006 State mandate requires that all 
gasoline sold contain at least 10% ethanol (HRS 486J-10; HAR 13-25). However, the market 
in Hawai‘i has not been proven, despite the State mandate. An uncertain market for ethanol 
may be one of the reasons an Arkenol Fuel project in California failed in the 1990s. 

2.3.3.2 THERMAL TECHNOLOGIES 

Thermal technologies consume or produce large quantities of heat, and can be used to generate 
energy in the form of electricity or fuel. Both combustion and other thermal technologies are 
evaluated in this analysis. Combustion processes subject the MSW to high temperatures and excess 
air or oxygen; introduction of a spark results in combustion, which is typically used to heat steam and 
power an electricity-generating turbine. The other thermal technologies evaluated include 
gasification, pyrolysis, and plasma arc gasification, all of which involve exposing the MSW to high 
temperatures to convert organics in the MSW into gaseous fuel, which can be used to generate 
electricity or used directly as a fuel in other applications. All of the thermal technologies can produce 
heat, energy, and residual material, some of which may be separated out for recycling and the 
remainder of which is typically landfilled.  

2.3.3.2.1 Combustion Technologies 

Combustion of MSW is a well-established process, which has been used on the municipal scale to 
manage MSW in America since 1885 (Young 2010). When the combustion chamber is located within 
a boiler, steam is produced, and both useful heat and electricity can be generated, thus recovering 
much of the energy content of MSW. In this section we consider such WtE combustion processes, 
which are well-established, with many successful plants currently in reliable long-term operation. 

THE COMBUSTION WASTE-TO-ENERGY PROCESS 

By combusting or incinerating MSW, the volume of waste can be reduced by 75% to 90%. 
Combustion of MSW is a WtE process when the heat from combustion is captured and put to useful 
work as heat or electricity. Residual solid material typically requires landfilling, and exhaust gases 
typically require treatment. Several different well-established WtE technologies are operational at 
facilities throughout America and the world, including: 

 Mass burn (single-stage combustion) – Conventional mass burn combustion is the most 
extensively-used technology, with its ability to process a highly mixed waste stream using a 
relatively simple and robust operation. 

 Starved air (multi-stage combustion) – Starved air combustion incinerators are operated with 
less than the stoichiometric air, and have a secondary unit for further combusting the off-gas. 
Starved air units typically have cleaner exhaust gas, but produce less energy, and are more 
operationally demanding.  

 Fluidized bed combustion – In fluidized bed combustion, the waste is shredded, pressurized, 
and forced through a sand bed, which results in the sand and waste being suspended in air 
and acting like a fluid; air is injected into the fluid to promote well-mixed combustion. 
Fluidized bed combustors operate well with MSW, can be more efficient than mess burn, can 
result in less air emissions than conventional incinerators, but are more operationally 
demanding. 

 Rotary kiln combustion – In rotary kiln combustors, the MSW is fed into a rotating drum, 
which promotes mixing and therefore more complete combustion of the MSW. Rotary kilns 
allow for optimizing of residence times and contact with air, and are reliable; however, 
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excess air requirements and heat loss can result in inefficiencies, and particulate emissions 
can be significant. 

• Refuse-derived fuel (RDF) – Unlike the other combustion technologies considered in this 
section, RDF plants process waste into solid fuel pellets that can either be combusted at the 
RDF plant, or transported to other combustion facilities. RDF pellets are easy to transport to 
markets, and are typically easy to combust and can be mixed with other fuel sources. 

Prior to employing WtE technology, MSW is pre-processed via removal of materials such as valuable 
recyclables and potentially hazardous materials (e.g., asbestos) to create the WtE feedstock.  

Combustion plants can process this feedstock with little additional pre-processing (especially mass 
burn units). Waste is introduced into the furnace, where combustion creates steam, which is used to 
generate electricity. Cogeneration facilities can also be used to capture the waste heat, resulting in a 
very efficient overall energy recovery process. While some other applications may exist, the 
combustion ash byproducts are typically landfilled. Metals can be separated from the ash and 
recycled. 

In a RDF plant, the pre-processed MSW is further screened to remove inert and non-combustible 
materials (e.g., concrete, soil, C&D waste, etc.), and then typically dehydrated, shredded, and 
pressurized to create the RDF. The RDF is incinerated onsite or elsewhere, creating steam used to 
generate electricity, and combustion ash residue (which can be as high was 27% of the original 
weight) (CCH DES 2005). Metals can be separated from the ash and recycled. 

CASE STUDIES 

WtE is a proven technology that has been in use in the United States and other countries for many 
years. The operator of the H-POWER facility on O‘ahu (Covanta) operates plants in other states as 
well, including Alabama, California, Connecticut, Florida, Indiana, Maryland, Massachusetts, 
Michigan, Minnesota, New Jersey, New York, Oregon, Pennsylvania, and Virginia. WtE plants are 
typically reliable and produce power while significantly reducing the volume of waste that is ultimately 
landfilled. 

The H-POWER facility in Kapolei, O‘ahu, which has two RDF units and one mass burn unit, is 
capable of processing 3,000 TPD of MSW. The facility generates approximately 8% of O‘ahu’ s 
energy needs (ELP 2012). Residual waste and ash are currently disposed of at O‘ahu’s Waimanalo 
Gulch Sanitary Landfill. The H-POWER facility has been in continuous operation since 1989, and 
has significantly extended the useful life of the Waimanalo Gulch Sanitary Landfill. Air emissions at 
the H-POWER facility are controlled through a high-efficiency combustion process and the use of 
spray-dryer absorbers, with fabric filter baghouses to remove particulate matter (fly ash). A 
continuous emissions monitoring system is used to monitor the stack gas emissions. 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS 

The physical, regulatory, and environmental requirements of combustion WtE facilities are well 
understood, as contrasted with some of the other thermal technologies, for which permissible levels 
of emissions may need to be established. Combustion WtE facilities require environmental 
disclosure in accordance with HRS Chapter 343, and coordination and consultation with the following 
Federal, State, and County agencies for permits, clearances, or approvals: 

 Hawaii DOH SHWB; Solid Waste Control and Permitting Requirements; HRS 342H; HAR 
11-58.1-04 

 Hawaii DOH CAB; Air Pollution Control Requirement for Covered Sources; HAR 11-60.1-82 
and CAB; EPA; 40 CFR Part 60; Title V Air Permitting 
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• Hawaii DOH CWB; CWA (33 USC §§ 1251 et seq.); HRS 342D; HAR 11-55 Appendix; 
Construction Activity Storm Water National Pollutant Discharge Elimination Permitting 
(NPDES) 

The RRP FS conducted for this project (EIS Appendix C) further evaluated the feasibility of a WtE 
facility for Kauai. While a WtE facility is not currently planned to be part of the proposed RRP 
(because of economic considerations, such as high capital cost, and the relatively small amount of 
MSW produced on Kauai), a set-aside of approximately 11 acres at the RRP has been provided for a 
potential future WtE facility. If this option were to be pursued, it would first be subject to the EIS 
process under HRS Chapter 343. 

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Combustion WtE of MSW is a proven technology that could significantly reduce the amount of waste 
to be landfilled. However, combustion is not capable of processing the County’s entire MSW stream; 
therefore a new MSWLF would still be required to handle unacceptable waste and residuals. WtE is 
also a capital-intensive proposition. 

Environmental impacts: 

 Air emissions and particulate matter are produced, but can be controlled. 

• The technology requires a landfill for disposal of unacceptable and residual wastes. 

Other considerations: 

• The electricity or RDF produced would need to be sold for adequate revenue to keep the 
disposal costs competitive with other alternatives. 

2.3.3.2.2 Gasification and Pyrolysis 

Gasification is the process of subjecting MSW to high temperatures, without combustion, to break 
down the organic compounds into more stable and smaller compounds, including synthetic gas 
(syngas) and waste by-products such as carbonaceous and vitrified material, bottom ash, and 
metals. The syngas typically has to be further processed to remove impurities prior to use as a fuel. 
Syngas contains significant amounts of hydrogen and carbon monoxide gas, and is often combusted 
in a steam turbine to generate electricity. Pyrolysis is gasification in the absence of oxygen. 
Gasification can also be used in a two-stage system to polish off pyrolysis byproducts, producing 
additional syngas.  

The following are examples of commercially available gasification/pyrolysis technologies: 

 Twin-Rec (Ebara Corporation): dual-chamber gasifiers (fluidized bed reactor and cyclonic 
combustion chamber) are used to produce syngas from shredded MSW (Selinger et al. 
2003); the Twin-Rec technology is used to process MSW at several facilities in Japan, which 
range in capacity from 34,000 to 548,000 TPY (EBARA 2007). 

 Entech-WtGas-RES System (REM Canada): multi-stage low-temperature gasification 
system that converts MSW to a methane-like syngas and metallic slag; several facilities are 
proposed, including one in Los Angeles County, California and two in Canada (ENTECH 
2012); however, most operational facilities are located in Asia. 

 Thermal Cracking (GEM America): technology requires MSW feedstock be shredded, 
dried, and granulated prior to gasification; only operating facility is a demonstration unit that 
is privately owned and operated by Davies Brothers in South Wales, United Kingdom 
(Alternative Resources 2006). 
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 Thermal Converter (Global Energy Solutions): multi-stage gasification and vitrification 
technology uses a secondary conversion chamber to induce a pyrothermic reaction (a 
combination of gasification and pyrolysis) at temperatures of 3,000°–3,100°F to clean the 
syngas and vitrify residue using a bed of molten material (GES 2012). 

 Thermoselect Gasification (Interstate Waste Technologies): MSW is compacted prior to 
gasification to remove air and evenly distribute moisture content; syngas and molten 
inorganic wastes are shock-cooled (IWT 2005); capable of processing up to 170,000 TPY of 
MSW or blends with other industrial waste materials. 

THE GASIFICATION PROCESS 

Gasification typically involves maintaining the reactor temperature at an elevated temperature, often 
1,400 to 3,000 ºF, and introducing the MSW feedstock along with a limited amount of air or oxygen, 
plus steam to promote the conversion of the carbonaceous fraction of the waste to hydrogen, carbon 
monoxide, and methane gas plus relatively inert carbon-based material. The process is controlled 
such that a portion of the MSW fuel stock combusts, giving off heat that drives the endothermic 
gasification process in which the bulk of the MSW is reacted. The raw syngas exits the reactor, as do 
solid byproducts such as carbonaceous particulate matter (e.g., ash and “slag,” a glassy residue), 
sulfur, chlorides, acid gases, and trace metals such as mercury. Syngas can be used directly as a 
fuel, but is more typically sent to a power generation plant to produce electricity, as well as co-
generated heat, if feasible. Residual metal and slag is collected from the bottom of the reactor, and 
typically disposed of in landfills.  

Pyrolysis is a gasification process in which the decomposition of the carbonaceous feedstock is 
reacted in the absence of oxygen. Unlike in conventional gasification, no combustion takes place, 
and the overall process is endothermic (i.e., heat must be supplied to the reaction chamber, typically 
from burning the process and cleaned syngas). The reaction chamber is typically maintained at 
temperatures of 1,200 to 2,200 ºF, but temperature as low as 750 ºF have been reported (Young 
2010). Solid byproducts are typically comprised of ash, carbon char, and metals, which may have 
industrial uses, but are more typically landfilled.  

Some facilities use a two-stage pyrolysis/gasification process, wherein the pyrolysis byproducts are 
run through a conventional gasifier, to extract more syngas and further break down the 
carbonaceous material. A portion of the gasifier feedstock is allowed to combust, to provide the heat 
that drives the endothermic gasifier and pyrolysis syngas-producing reactions. 

CASE STUDIES 

Commercial gasification technologies using MSW as the primary feedstock began in the U.S., 
Europe, and Japan in the 1980s; however, the use of unprocessed MSW resulted in technical 
problems due primarily to the heterogeneous nature of MSW that caused handling and feeding 
problems, difficulties with temperature and process control, and problems associated with the 
disposal of ash by-products. Many facilities were shut-down for technical and/or economic reasons. 
Most of the recent commercial-scale uses of the technology have occurred in Japan and Europe, 
primarily with blends of MSW and other feedstock such as sewage sludge and industrial wastes. 
Currently, the only commercial-scale gasification facilities that process only MSW are operating in 
Japan. Global Energy Solutions has two facilities and Thermoselect has three. The Thermoselect 
facilities began operations between 2003 and 2005 and process between 120 to 300 TPD of MSW. 
Thermoselect also operated a gasification facility in Germany, which reportedly processed 
225,000 TPY of MSW; however, the facility was closed in 2004 after about five years of operations 
due to “general business strategy decisions.”  

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS.  

A gasification or pyrolysis facility could require a minimum of 8 acres, possibly more for pre-
processing. Air emissions may include nitrogen oxides, particulates, metals, and acid gases, which 
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could be controlled with select catalytic reduction, fabric filters, and a wet scrubber. While the solid 
byproducts may be marketable, they typically require disposal in a landfill. The synthetic gas 
produced may merely power the facility, but might also be generated in marketable quantities. Water 
consumption for a gasification/pyrolysis facility is estimated to be 560 gallons per ton of MSW. 
Wastewater is treated and reused. Various vendors state that the process can exceed all known 
emission standards, that there are no odors due to inside storage of MSW, that the residuals are 
suitable for re-use, and that their technologies requires less land than traditional incinerators; 
however, no verifiable documentation of these claims, or the long-term reliability of these systems 
when run on MSW feedstock could be found (see, for example, GES 2012). Any facility would need 
to satisfy the State, County, and Federal regulatory and environmental permitting requirements. 

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Gasification and pyrolysis of MSW is not currently a proven reliable technology, and would not be 
capable of processing the County’s entire MSW stream; it is therefore not considered a feasible 
alternative to establishment of a new MSWLF. 

Environmental impacts: 

 Air emissions may include nitrogen oxides, particulates, metals, and acid gases. Various 
engineering controls are available to control these emissions.  

• Solid byproducts would likely require disposal in a landfill (unless a buyer could be 
identified). 

Other considerations: 

• Reliability of the process using an MSW feedstock would need to be established. 

2.3.3.2.3 Plasma Arc Gasification 

Plasma arc gasification (sometimes referred to as plasma arc) involves high temperature ionization 
and breakdown of feedstock into syngas and slag. Although there have been successful pilot 
projects, and the technology is promising, there are currently no known plasma gasification plants 
that are documented to have successfully processed MSW on a continual basis for a significant 
period of time. 

THE PLASMA ARC GASIFICATION PROCESS 

Plasma gasification involves mixing MSW with high-pressure air in a sealed vessel and applying a 
high voltage to induce an electric arc that produces extremely high temperatures (between 7,200 and 
12,600ºF) in the ionized plasma (mixed feedstock and air). Air is maintained at less than 
stoichiometric concentrations. The heat generated by the arc melts the inorganic fractions into a 
rock-like glassy residue (“vitrified slag”) and vaporizes the organic fractions, which become a 
synthetic fuel gas that can be used to generate electricity. Due to the high operating temperatures, 
the vitrified slag may be non-leaching, and therefore appropriate for commercial or industrial uses, 
such as sand for sandblasting, rock wool, insulation, landscaping blocks, roof tiles, etc. However, is a 
beneficial use or market cannot be found, the slag would have to be disposed of in a landfill. The 
synthetic gas can be cleaned (i.e., impurities removed) for direct use or burned to produce electricity, 
some of which fuels the plant. 

CASE STUDIES  

Currently, there are no commercial-scale plasma arc gasification systems operating in the U.S., and 
very few facilities are operating worldwide that only use MSW as its feedstock. These facilities have 
had varying levels of success and several have ceased operations entirely due to unforeseen 
limitations in the technology. Three facilities are described below. 
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• Plasco Trail Road Demonstration Facility: The Plasco Trail Road facility in Ottawa, 
Canada was designed to be a commercial-scale demonstration and development facility co-
located with the city’s Trail Road Landfill site. The original demonstration facility was 
constructed in 2007 at an estimated cost of $27 million to process up to 100 TPD of MSW. 
Since operations began in 2008, the facility has only operated on an intermittent basis. In 
2011, only 770 tons of MSW were processed. Several maintenance issues were reported, 
including replacement of air inlet filters, low oil levels, replacement of the torch hydraulic unit 
filter, leaking drain valves, a malfunctioning H2S heat exchanger, faulty H2S temperature 
gauges, and a malfunctioning syngas blower. In addition to the unexpected O&M issues, the 
plasma gasification process at the facility created several types of waste by-products (i.e., 
bag house ash) that required disposal as a hazardous waste. 

• Ecovalley WTE Facility: When it was constructed in 2003, the Ecovalley WTE Facility in 
Utashinai, Japan was one of the first WTE facilities in the world to utilize plasma gasification 
technology on a commercial basis and scale. The facility reportedly processed up to 
220 TPD of MSW and auto shredder residue using a plasma arc technology developed by 
Westinghouse Plasma Corp. and Hitachi Metals. The facility experienced three major 
problems that resulted in significant downtime and expense to fix: the internal diameter of 
the gasifier bottom was too large resulting in the formation of cold spots that rendered the 
gasifier inoperable; the gasifier refractory did not initially have an acceptable lifespan; fine 
particulates entrained in syngas accumulated on the walls of the refractory afterburner. As a 
result of the problems, EcoValley was not able to process the auto shredder residue it was 
contracted to process, generators were forced to find alternative disposal alternatives, and 
Hitachi Metals scheduled operations to cease in 2013. 

• Alter NRG/Westinghouse’s Mihama-Mikata Plant: The Mihama-Mikata facility is operated 
by Hitachi Metals, has been operational since 2002, and reportedly processes 20 TPD of 
MSW and 4 TPD of wastewater sludge. Because the plant is relatively small, it does not 
generate syngas for fuel, and instead produces steam and hot water, which are used for 
power and heat generation in the industrial park (Westinghouse 2012). Based on available 
information, the Mihama-Mikata WTE Facility has not experienced many setbacks; however, 
the design of the facility was similar to R&D plants and therefore did not have scale-up 
complications. 

Based on the varying levels of commercial-scale success, plasma arc gasification using MSW 
feedstock is still in the R&D phase and is not currently considered a reliable WTE technology for 
Kauai. 

PHYSICAL, REGULATORY, AND ENVIRONMENTAL REQUIREMENTS.  

A plasma gasification facility designed to treat Kauai’s MSW waste stream may require 
approximately 8 acres. The facility would require air pollution and solid waste permits to construct 
and operate, and would require treatment of waste water. The slag would need to be approved for 
beneficial use or landfilled.  

FEASIBILITY, ENVIRONMENTAL IMPACTS, AND OTHER CONSIDERATIONS 

Plasma gasification of municipal solid waste is not a proven technology, might not be capable of 
processing the County’s entire MSW stream, and might require landfilling of residual slag; it is 
therefore not currently considered a feasible alternative to establishment of a new MSWLF. 

Environmental impacts: 

 Air emissions produced can include particulates, metals, mercury, and dioxin, as well as acid 
gases that may be controlled through filters, carbon beds, and scrubbers. 
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• Process wastewater would require treatment and disposal 

Other considerations: 

• Reliability of the process using an MSW feedstock would need to be established. 

2.3.4 Enhanced Recycling to Reduce Landfill Waste Stream 

Expanding the County’s current recycling infrastructure could include: 

 Implementing a curbside collection program for residential recyclables and green waste 

 Expanding the number of sites that accept materials for the HI-5 beverage container 
redemption program 

 Expanding the number of sites for the Kaua‘i Recycles drop-bin program 

• Expanding on the type of materials collected for recycling 

2.3.4.1 KAUA‘I RECYCLING INFRASTRUCTURE 

Residential 

Currently no curbside collection services are available for residential recycling on the island of 
Kaua‘i. Recycling opportunities are available to residents through the County-owned Kaua‘i 
Resource Center (KRC) and County-run Kaua‘i Recycles drop-bin program, which consists of eight 
drop-off sites located throughout the island and four transfer stations. Recycling on the island of 
Kaua‘i is voluntary. 

 KRC – The KRC is a waste reduction, reuse, and recycling (RRR), and education center 
located in Līhu‘e that serves as a residential and commercial recyclable material drop-off 
location. Services offered at the KRC include: 

o Certified Redemption Center for HI-5 recyclables 

o Free recycling drop-off for residents and businesses 

o Free presentations on RRR topics, such as composting and waste diversion at the 
education center 

 Puhi Metals – Resource Recovery Solutions, LLC and Grove Farms, Inc. own and operate 
the Puhi Metals Recycling Center south of Līhu‘e, which processes residential and 
commercial scrap metals, including white goods. Additionally, Puhi Metals picks up scrap 
metals and white goods from the County’s four transfer stations and the Kekaha landfill. 

• Kaua‘i Recycles – The County contracts with Garden Isle Disposal (GID), the main private 
solid waste hauler on the island, to operate the Kaua‘i Recycles drop-bin collection program, 
which includes public outreach, bin rental, and the collection and processing of recyclables. 
Typically, the recyclables are source-separated and do not require mechanized sorting; 
separation is done manually. GID’s facility is located in Līhu‘e, near Nāwiliwili Harbor. All 
materials are baled and shipped directly to recycled material markets in the U.S. mainland or 
Asia. 

Commercial 

Commercial sources contract directly with private haulers for recycling. GID collects and processes 
recyclable materials from a majority of the County’s commercial sources. A few U.S. mainland-based 
businesses ship recyclable materials, such as cardboard, to the mainland. 
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State Deposit Beverage Container Program 

The Hawai‘i Deposit Beverage Container program, or HI-5 program, is designed to encourage the 
recycling of glass, polyethylene, terephthalate, high-density polyethylene, and metal beverage 
containers. Qualifying beverage containers display the “HI” logo and include most soft drinks, beer, 
juices, water, teas, and sports drinks sold in the State. This program is administered by DOH, and 
supported by a $0.05 deposit fee and $0.01 container fee (included in the purchase price) for the 
beverage containers that are covered by the program. 

2.3.4.2 IMPROVEMENTS TO COUNTY OF KAUA‘I RECYCLING INFRASTRUCTURE 

Adoption of Zero-Waste 

In October 2011, the County Council adopted a Zero-Waste Resolution policy that calls upon County 
agencies, residents, and businesses to implement zero-waste strategies and the RRR principles to 
move toward the County’s 70% diversion goal by the year 2023 (County Council 2011). 

The Resource Recovery Park Concept 

The County has recognized the concept of establishing a centralized facility, the proposed RRP, for 
co-locating reuse, recycling, and recovery programs, activities, and facilities, as an important 
component of achieving its waste reduction policies, goals, and support programs outlined in the 
ISWMP (R. W. Beck 2009). The RRP is discussed in further detail in Section 3.0. 

Curbside Collection Pilot Program 

The County conducted a pilot curbside recycling program in the Līhu‘e-Puhi area between 
September 2010 and August 2011. Recycling bins were supplied to 670 residences in the Puhi area 
and 630 residences in central Līhu‘e. Unsorted “single-stream” recyclables (SSR) were collected 
biweekly. The SSRs were manually sorted at a private contractor’s recycling facility and analyzed to 
provide program information to the County. A consulting firm, SAIC Energy, Environment and 
Infrastructure, LLC, analyzed the SSR and reported the following (SAIC 2011): 

 Participating households recycled an average of 28.5 pounds of materials per month. 

 More than 70% of the materials collected were paper products. 

 HI-5 beverage containers did not represent a large percentage of the materials collected. 

 An expanded, single-stream curbside recycling program could increase the quantity of 
recyclable materials collected by approximately 130–200%. 

 The materials collected in the program were consistent with materials collected by other U.S. 
curbside single-stream recycling programs. 

 An island-wide curbside recycling program would initially collect a projected 3,100 TPY of 
materials. 

• Implementing an expanded, single-stream curbside recycling program would require 
establishment of a MRF on the island, e.g., at the RRP. 

2.3.4.3 ENVIRONMENTAL IMPACTS AND OTHER CONSIDERATIONS 

Environmental impacts: 

 Increased recycling would divert a portion of the waste-stream from the landfill. 

 Increased recycling could reduce the need for consumption of raw materials. 

• Increased recycling may increase fossil fuel consumption. 
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Other considerations: 

 Enhanced recycling is consistent with the County’s waste diversion goals identified in the 
ISWMP (R. W. Beck 2009). 

• Enhanced recycling cannot manage the island’s entire waste-stream; therefore, it would not 
eliminate the need for a new landfill. 

2.4 ALTERNATIVE DESIGN DETAILS FOR A NEW MSWLF 

The Conceptual Design Report (AECOM 2017, EIS Appendix D) presents the Alternative Conceptual 
Designs for the proposed new MSWLF and RRP. The MSWLF would be constructed in five phases: 
Phases 1–4 are adjacent 31- to 45-acre plots that are defined by their base liner systems’ limits, and 
Phase 5 is a vertical phase that would directly overlay the completed Phases 1-4. To maximize 
available airspace for disposal, each phase would be overlain onto the previous phase. Overlaying of 
one phase onto another is accomplished by connecting the base liners of each phase over the 
perimeter berm, creating one continuous base liner system. Each landfill phase would consist of a 
series of cells, constructed as needed and varying in size and shape. A cell is a smaller portion of 
the overall phase that allows for smaller work areas and controlled site operations, requires less 
capital expenses for construction and operation, and facilitates the management of leachate and 
LFG production/extraction. The date of construction of each cell would depend on the rate of 
incoming waste, budgeting constraints, daily cover soil needs, and construction time, as well as the 
need to control the amount of time the liner systems are exposed to the elements. 

The Conceptual Design evaluated several design alternatives, which can be categorized as follows: 

 Overall facility layout alternatives 

 Leachate management system design alternatives 

 Gas extraction system design alternatives 

2.4.1 Overall Facility Layout Alternatives 

Two overall facility layouts were evaluated in detail in the Conceptual Design Report:  

 Alternative 1 – the MSWLF would be located on a 270-acre plot of state-owned land, while 
the RRP would be located on a nearby 80-acre plot of privately-owned land. The total 
proposed footprint of the Alternative 1 MSWLF limit of waste (LOW) would be 170.7 acres, 
and the anticipated site life would be 265 years. 

 Alternative 2 – both the MSWLF and the RRP would be located on the same 270-acre plot of 
state-owned land. The total proposed footprint of the Alternative 2 MSWLF limit of waste 
(LOW) would be 160.5 acres, and the anticipated site life would be 256 years. 

While Alternative 2 would result in approximately 3.4% less useful landfill life than Alternative 1, both 
options are feasible, and both would have similar environmental, social, and other impacts. 
Alternative 2 might result in impacts to the wetlands between the two sites, which would likely require 
mitigation in compliance with the Clean Water Act, in consultation with the US Corps of Engineers.  

2.4.2 Leachate Management System Design Alternatives 

Leachate is defined as any liquid that contacts waste. Leachate may contain various chemicals that 
can pose a threat to human health and the environment if not properly managed. Water entering the 
MSWLF from rain events or arriving at the site within the waste percolates through the MSW and 
collects in the granular drainage layer overlying the base liner system. The collected leachate is 
removed by collection and transmission pipes located in the granular drainage layer placed on top of 
the base liner, and typically pumped out of the landfill to an on- or off-site treatment facility. As 
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detailed in the conceptual design report, design alternatives were considered for the following major 
components of the leachate management system: 

 Base Liner Alternatives 

 Leachate Collection System Alternatives 

 Leachate Treatment System Alternatives 

2.4.2.1 BASE LINER ALTERNATIVES 

The base liner is a critical component of modern sanitary landfills, because it prevents the passage 
of leachate that can otherwise carry chemicals to the subsurface environment. Federal and state 
regulations (RCRA Subtitle D and HAR 1-58.1) provide two options for base liner composition: a 
prescriptive liner consisting of a two-foot layer of low permeability soil overlain by a 30-mil flexible 
membrane liner (FML), or a liner that is demonstrated to the satisfaction of the DOH to provide 
equivalent protection. The following base liner design alternatives were considered. 

a. Prescriptive Liner. A prescriptive liner consisting of a 2-ft thick soil layer and FML could be 
used. The soil and the FML would have a permeability no greater than 1x10-7 cm/sec. 
Compacted soils needed for this layer typically include clays, silts, and possibly sandy 
clay/silts. The proposed Ma‘alo MSWLF site’s subsurface may contain soil suitable for use in 
the base liner. 

b. Geosynthetic Clay Liner (GCL). The proposed base liner uses a geosynthetic clay liner 
(GCL) rather than the prescriptive liner. Partially composed of sodium bentonite, a GCL 
expands when it comes into in contact with liquids, sealing any leaks. It offers advantages 
over a traditional compacted soil layer, including homogeneity, which increases 
effectiveness, and reduced construction and material costs.  

c. Double Base Liner System. While the site vicinity is not currently a source of drinking 
water, nor is it currently planned to be, the site is located above the Underground Injection 
Control (UIC) Line, therefore the area could potentially be a source of supply water in the 
future. Therefore, installation of two base liners has been considered, for further 
groundwater resource protection.  

ENVIRONMENTAL IMPACTS: 

 With a prescriptive liner, the less-homogenous composition of compacted soil results in 
greater potential for permeability or cracking, rendering it potentially less protective of the 
underlying groundwater aquifer than using a GCL base liner. Also, acquiring sufficient 
quantities of suitable soil would require either increased local excavation or importation from 
other sources. 

 The GCL liner is manufactured to provide greater homogeneity, and therefore is expected to 
be more reliable. The GCL would have to be purchased and shipped into the state. 

 A double base liner system would maximize groundwater protection. 

OTHER CONSIDERATIONS: 

 Using compacted soil for the base liner follows prescribed Federal and State regulations and 
avoids the need for a SWMP Application point of compliance assessment when using GCL. 

 Site subsurface may contain soil suitable for use in the base liner. While a soil liner involves 
greater construction and material costs than a GCL, that may be offset by the costs 
associated with the GCL if an inexpensive source of sufficient suitable soil can be found. 
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PROPOSED BASE LINER ALTERNATIVE: 

All of the alternatives are considered feasible. In order to assure a robust liner system that is 
protective of groundwater, both a GCL base liner and a double liner are proposed. A point of 
compliance assessment would be conducted as part of the Solid Waste Management Permit 
(SWMP) Application. Such an assessment has been successfully conducted for the existing Kekaha 
MSWLF, and is expected to confirm that the GCL would perform at least as well as the prescriptive 
2-ft compacted soil layer. 

2.4.2.2 LEACHATE COLLECTION SYSTEM ALTERNATIVES 

In order to reduce transport of leachate through the liner system, federal and state regulations limit 
the amount of leachate that can be allowed to build up on top of the base liner. Therefore, the 
leachate must be regularly extracted from the base of the landfill. As part of the conceptual design, 
two leachate extraction system design alternatives were considered: passive and active. 

a. Passive Collection System. With a passive collection system, each Phase of the landfill 
would be subdivided into areas that drain towards the saddle (i.e., to the west for Phase 1 
and Phase 2, and to the east for Phase 3 and 4). Each subdivided area would contain one 
leachate collection pipe. The pipe would have a minimum 2.0% slope. At the perimeter of the 
landfill phase, the perforated leachate collection pipe transitions to a non-perforated pipe that 
drains to a dual-contained leachate transfer pipe located within the perimeter berm. The 
dual-contained leachate transfer pipe would drain via gravity to a wet well located near a 
corner of each landfill phase. The leachate would accumulate in the wet well until pumped 
from the wet well through a force main (a pressurized pipe) to the leachate treatment 
system. Leachate levels in the wet well would be controlled by pressure transducers set for 
specific elevations to trigger pump on, pump off, and high alarm. The wet well would also 
include a shutoff so that the leachate storage tanks are not overfilled. The controls for the 
leachate pumps would be housed in a control panel near the wet well. 

b. Active Collection System. With an active collection system, a sump (a depression) in the 
lowest point of each landfill cell would collect a leachate. The collected leachate would be 
pumped as needed to maintain the allowable amount of leachate over the liner; the leachate 
would be pumped from the sump area through a series of hoses and pipes up the landfill 
sideslope. The leachate would be pumped under pressure in a force main pipe to a wet well. 
As with the passive system, the leachate would accumulate in the wet well until pumped 
from the wet well through a force main (a pressurized pipe) to the leachate treatment 
system.  

ENVIRONMENTAL IMPACTS: 

 In an active system, the leachate could be transmitted in a pipe above the liner, avoiding 
penetration of the base liner system and providing extra protection against spills in the event 
of a failure. However, electricity consumption required by the system increases the facility’s 
carbon footprint, and the active system would have greater risk of pump failure, potentially 
resulting in leachate build-up above the liner. 

 A passive system would penetrate the base liner. Potential impacts due to failure events 
would be controlled via proper design of the penetration, and by use of dual-containment 
pipes. A passive system has no moving parts, and therefore is not likely to have down time – 
this results in more reliable management of leachate buildup above the base liner, which in 
turn results in less risk of transport of leachate through the liner. 

OTHER CONSIDERATIONS: 

 A passive system would be relatively simple and failsafe, and less expensive, both in terms 
of capital and operating costs.  
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 An active system is more complex than a passive system, requiring additional power, 
equipment, backup systems, and related expenses. 

PROPOSED LEACHATE COLLECTION SYSTEM ALTERNATIVE: 

The simpler, more reliable passive system is proposed. This type of system is successfully employed 
at many of Hawaii’s current sanitary landfills. 

2.4.2.3 LEACHATE TREATMENT ALTERNATIVES 

The collected leachate contains potentially harmful chemicals, and therefore must be treated. Five 
leachate treatment design alternatives have been considered: 

a. Leachate Recirculation. Leachate recirculation is a well-established technique in 
successful use throughout the mainland, in which the collected leachate is reintroduced or 
recirculated into the waste mass. This is completed by pumping the leachate into the waste 
mass through pipes such as gas wells, dedicated piping, or by surface application in the 
active waste area. Leachate recirculation promotes decomposition, using what is otherwise a 
problem (leachate) to beneficial effect, in accelerating the waste mass consolidation and 
landfill gas generation. Leachate recirculation can be considered an on-site “treatment” 
option, although provisions must be made to store or treat excess leachate, using one of the 
following alternatives. 

b. Leachate Evaporation Pond. A leachate evaporation pond, similar to the one currently 
used in Kekaha would entail on-site treatment of the leachate. A leachate evaporation pond 
would consist of an open-air pond, lined similarly to the landfill liner, into which leachate is 
pumped, and treated through aeration and evaporation. Accumulated sediment would 
occasionally be removed from the pond to maintain capacity. 

c. Single-Walled Leachate Holding Tanks with a Lined Secondary Containment Pond. 
The remaining alternatives involve transporting the leachate offsite for treatment at a 
wastewater treatment plant. The leachate could be pumped into single-walled steel tanks for 
storage, pending shipment by truck to the wastewater treatment system for off-site 
treatment. The tanks would be placed with a lined secondary containment pond to protect 
against potential leakage. The tank system would be modular, and could be added and 
removed from the system as needed over the life of the landfill. 

d. Dual-Walled Leachate Holding Tanks. Similarly, the leachate could be pumped into dual-
walled leachate holding tanks for storage, pending shipment by truck to the wastewater 
treatment system for off-site treatment. The double-walled leachate holding tanks would 
have built-in protection against leaks, and could be monitored for the presence of liquid 
between the walls. IN other respects, this is similar to the single-walled tank alternative. 

e. Pumping Leachate Directly to the Wastewater Treatment Plant (WWTP). This alternative 
includes constructing a series of double-containment force mains and lift stations to pump 
leachate from the site to the nearest WWTP or adequately sized existing sewer.  

ENVIRONMENTAL IMPACTS: 

 A Leachate Recirculation system could potentially have significant environmental benefits, 
such as promoting chemical reactions that increase the rate of decomposition of wastes and 
accelerated generation of recoverable LFG. Due to increased consolidation, available landfill 
space would last longer, and the mass would be more stable. However, the recirculated 
leachate would contain increased concentrations of most contaminants. 

 A Leachate Evaporation Pond would allow for on-site wastewater treatment, resulting in less 
opportunity for spills or leaks during transport to the wastewater treatment plant. The Pond 
could, however, be a potential habitat for waterfowl. The Pond may emit odors, although 
they typically disperse within relatively short distances from the site. Onsite treatment 
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involves less “moving parts,” and therefore fewer opportunities for accidents, and would not 
require the use of fuel to ship leachate to an offsite plant. 

 Use of holding tanks and transportation of leachate to the WWTP would have the potential 
for transport-related accidents, and would require consumption of fuel. 

 Pumping Leachate Directly to the WWTP would create the potential for leaks in the 
transmission system and potential leachate impact to underlying soil and groundwater. 
However, once construction is completed, the carbon footprint is reduced compared to the 
other offsite treatment options by eliminating the need for vehicle transport of leachate from 
holding tanks to a treatment facility. 

OTHER CONSIDERATIONS: 

 Leachate Recirculation Systems are commonly used, and result in significantly reduced 
leachate disposal costs. The improved consolidation of waste mass and faster 
decomposition of wastes increases the lifetime of the landfill, and results in a more inert and 
stable waste mass. The accelerated generation of recoverable LFG can benefit operation of 
a gas-to-energy facility (see Section 3.4.2), offsetting fossil fuel consumption on the island. 
However, current State regulations have been interpreted as not allowing for leachate 
recirculation in the State of Hawai‘i. Therefore, this option is not currently feasible; however, 
it is recommended that this option, which is now well established on the mainland, be 
pursued further with the DOH. 

 A Leachate Evaporation Pond potentially eliminates the need for offsite leachate treatment, 
and, once constructed, is a robust and relatively inexpensive option. Ponds can be brought 
on- and off-line over the life of the landfill in response to leachate generation rates. 

 Regarding single-or double-walled tanks, single-walled tanks are less expensive on a per-
tank basis, but savings might be offset by construction costs for the secondary containment 
system. Double-walled tanks allow monitoring for detection of releases before leachate 
escapes from the tank. 

Pumping Leachate Directly to the WWTP affords greater flexibility for varying leachate 
generation quantities during operation, avoiding the need to manage the requisite number of 
holding tanks over the life of the facility, and associated costs. Construction would require 
right-of-away access involving multiple agencies and utilities as well as regulatory approval. 

PROPOSED LEACHATE TREATMENT SYSTEM ALTERNATIVE: 

A Leachate Evaporation Pond similar to the one currently employed at the Kekaha MSWLF is 
proposed. Long term onsite leachate management provides flexibility to adapt to changing 
conditions, is relatively economical, avoids potential accidents during offsite transportation, and could 
be easily modified to accommodate a leachate recirculation system. 

While not currently proposed to be employed, it is also recommended to pursue authorization of a 
leachate recirculation system with the regulators, which would have great benefits. 

2.4.3 Gas Extraction System Design Alternatives 

As microbes digest the organic material contained in MSW, landfill gas (LFG) is produced. LFG 
primarily consists of methane and carbon dioxide. With the quantities of organic matter found in 
typical MSW, a buildup of flammable methane can reach dangerous levels if left uncontrolled; 
additionally, methane is a “greenhouse gas” of concern. Therefore, LFG extraction wells, piping, and 
control devices must be installed so that the gas can be extracted and vented, burned off in a flare, 
conditioned for direct use as a fuel, or used to heat steam and generate electricity.  

Due to the size of the facility, passive venting will likely not achieve compliance with the Clean Air 
Act. Therefore, either flaring or an LFG to energy will likely be employed. Both mitigate flammability 
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concerns, as well as decrease the greenhouse effect. Either alternative may be implemented by the 
County, based on future conditions once the landfill is established. The Conceptual Design and the 
RRP Feasibility Study provide more detail regarding potential flare and LFGtE facilities, respectively. 
While the Conceptual Design calls for flaring off the gas, LFGtE may be pursued and it is not 
recommended that the County limit its options at this point. 

The Conceptual Design also includes the capability to add an energy recovery system at the site, if 
and when the County decides to do so. Producing and collecting sufficient quantities of methane for 
the cost-effective generation of electricity or use as a fuel would likely require several years of site 
operation. Therefore, plans for such a system at Ma‘alo would likely be phased in after several years 
of operation. A landfill gas-to-energy facility is proposed as part of the RRP, and is discussed under 
Alternative Design Details for a RRP (Section 3.4). 

2.4.4 Surface Water Retention Basin  

In order to manage surface water, four feasible surface water retention basin alternatives were 
considered: 

a. Open infiltration basin. Surface water runoff could be channeled and conveyed to an open 
basin designed to accommodate runoff for the 100-year 1-hour and the 100-year 24-hour 
storm events. The collected water could be allowed to infiltrate into the subsurface over time, 
as is currently done at the Kekaha MSWLF. However, unlike Kekaha, silty-clayey soils at the 
proposed site would probably result in slow infiltration, which may require supplementation 
via underground injection. This alternative would reduce the surface water supply currently 
flowing to offsite, down-gradient wetlands, rivers, etc. This alternative might eliminate the 
need for a commercial NPDES permit, saving effort and costs over the lifetime of the project; 
however, a large basin may be required.  

b. Open detention basin. Surface water runoff would be conveyed similarly to Alternative A, 
but instead delivered to a detention basin. The detention basin would allow particulates to 
settle out, and would release the water to down-gradient offsite drainage areas over time. 

c. Open detention basin with 48-hour discharge. This alternative is similar to Alternative B, 
but the surface water basin size would be increased and the design modified to discharge all 
water within 48 hours of the storm conclusion. This alternative would minimize standing 
water in accordance with FAA guidance for managing wildlife attractants (FAA 2005). 

d. Covered basin with a floating geomembrane cover. A covered basin with a floating 
geomembrane cover would allow the retention of water for use in dust control, vegetation 
watering, and emergency response. This alternative would eliminate standing water that 
could attract wildlife.  

PROPOSED SURFACE WATER RETENTION BASIN ALTERNATIVE: 

An open detention basin with 48-hour discharge is recommended. This alternative would comply with 
FAA guidance for wildlife attractants, continue to provide water to downstream, offsite features, and 
would not require the footprint expense of a covered basin with a floating geomembrane cover. 

2.5 ALTERNATIVE LOCATIONS FOR A NEW MSWLF 

Eight potential sites for a new County MSWLF (Figure 2-3), including the proposed project, were 
analyzed, and are presented as follows: 

 Section 2.5.1 summarizes previous landfill siting studies. 

 Section 2.5.2 details the methodology and results of the 2012 Siting Study. 
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 Section 2.5.3 presents an overall comparison of the eight potential sites including a 
summary of the advantages and disadvantages of each. 

2.5.1 Introduction 

Selecting a new landfill site is an island-wide issue that requires consideration of the environmental, 
technical, economic, and social impacts on the hosting community. This section evaluates the 
following eight potential sites for developing a new County MSWLF: 

1. Kalepa 

2. Kekaha Mauka 

3. Kīpū 

4. Kōloa 

5. Kumukumu 

6. Ma‘alo (the proposed project) 

7. Pu‘u o Papai 

8. Umi 

These eight sites were identified in a series of siting studies between 2001 and 2012, as summarized 
in the following subsections. The general approach taken in conducting the siting studies was to 
identify the following limitations, criteria, and factors: 

 Exclusionary criteria, i.e., conditions that would preclude siting a landfill in an area 

 Community and technical criteria, i.e., important site conditions and technical or cost issues 
that could distinguish the sites 

 Weighting factors that quantify each site’s relative performance with regards to each criterion 

 Other important qualitative factors that could aid the County’s decision-making process. 

2.5.1.1 INITIAL SITING STUDIES (2001 AND 2002) 

In 2000, the County commissioned the Kaua‘i Municipal Solid Waste Landfill Siting Study (Earth 
Tech 2001). The study identified seven sites that had potential to accommodate Kaua‘i’s future solid 
waste landfill needs, meet established criteria, and comply with all regulatory requirements. Shortly 
after the 2001 study was completed, a landowner in the Līhu‘e area proposed a new site, Kalepa. In 
2002, the County evaluated the Kalepa site using the same methodology employed in the 2001. This 
study was published in June 2002 as New Kaua‘i MSWLF, Kalepa Site Evaluation (Earth Tech 
2002).  

The Initial Siting Studies conducted island-wide evaluations to identify exclusion areas where siting a 
landfill was not allowable or not recommended. The HAR Section (§) 11-58.1-13 (DOH 1994) 
provided the primary criteria for identifying these exclusion areas. Other criteria were also applied, as 
identified in Table 2-4. 



Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
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Table 2-4: Landfill Exclusionary Criteria, 2001/2002 Siting Studies 

HAR §11-58.1-13 Criteria Other Criteria 

Areas within 10,000 feet of airport runways 
Floodplains 
Wetlands 
Fault Areas 
Seismic Impact Zones 
Tsunami Inundation Areas 

Special Management Areas 
Areas within 1,000 feet of shoreline 
Federal government lands 
Areas with undesirable topography, slope >33.33 degrees 
Areas within 1,000 feet of water wells 
Areas within 1,000 feet of surface water 
State conservation lands 
Areas within 0.5 mile of urban lands 

Source: Earth Tech (2001, 2002). 
 

The initial siting studies used a geographic information system (GIS) to map areas that failed the 
exclusionary criteria. The remaining areas were further evaluated as potential candidate sites. The 
initial 2001/2002 evaluation identified eight sites as feasible for development of a landfill. The studies 
then evaluated and scored these sites based on the environmental, technical, and social/cultural 
criteria listed in Table 2-5. 

Table 2-5: Environmental, Technical, and Social/Cultural Criteria, 2001/2002 Siting Studies 

Environmental Criteria Technical Criteria Social/Cultural Criteria 

Aquifer status 
Location of groundwater wells 
Geologic/hydrogeologic conditions 
Endangered species and sensitive 
ecological areas 
Relative importance of agricultural land 

Site drainage 
Availability of soil for daily cover 
Precipitation 
Topography 
Site capacity 
Availability of utilities 

Availability of land 
Proximity to private residences 
Potential impact to people as a result of 
the prevailing wind 
Scenic views 
Accessibility of site to a well-traveled 
road 
Archaeological and historical 
significance of site 
Traffic conditions 
Waste transport distance 

Source: Earth Tech (2001, 2002). 
 

The sites were assigned a score between 1 (least suitable) and 5 (most suitable) for each criterion. 
The score was multiplied by a weighting factor that expressed the importance of each criterion 
relative to the others. Totals for each site were summed to create the list of sites ranked according to 
suitability for a landfill (Table 2-6). 

Table 2-6: Sites Ranked According to Suitability, 2001/2002 Siting Studies 

Rank Site Total Points 

1st Kekaha Mauka 420 

2nd Kīpū 396 

3rd Kalepa 392 

4th Kumukumu 377 

5th Pu‘u o Papai 372 

6th Ma‘alo 351 

7th Kōloa 345 

8th Umi 306 
Source: Earth Tech (2001, 2002). 
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2.5.1.2 MACLS STUDY (2009) 

In 2007, Kaua‘i Mayor Bryan J. Baptiste convened the Mayor’s Advisory Committee on Landfill Site 
Selection (MACLS), consisting of 15 appointed community representatives from each geographic 
area of Kaua‘i. The committee was tasked with developing new community-based criteria, adding to 
the existing criteria from the 2001/2002 siting studies, and weighting the criteria they had developed. 
The MACLS met nine times between May 2008 and April 2009. They developed 26 community-
based criteria and weighted the criteria according to perceived importance (Table 2-7). 

Table 2-7: MACLS Community Criteria and Weighting Factors 

No. Criterion Weighting Factor 

13 Location of site relative to the UIC Line 10 

1 Population density near site 9 

20 Cost of development 9 

18 Haul distance from major municipal solid waste generation areas 9 

26 Landfill capacity or site life 8 

10 Consistency of the designation of the site for a landfill with the Kaua‘i General Plan 8 

2 Distance to nearest residence, school, hospital or non-compatible business 8 

21 Cost of operations 7 

3 Displacement of residences and/or businesses including agricultural businesses 7 

4 Archaeological and/or historical significance 7 

5 Cost of site acquisition 7 

14 Proximity to surface water 7 

15 Flora and fauna habitat 5 

16 Annual precipitation 5 

7 Site distance from major highway 4 

8 Schools or hospitals along access road 4 

6 Ceded or Hawaiian Homestead Land 3 

25 Proximity to parks and recreational facilities 3 

9 Residential units or developments along access road 2 

12 Consistency of the site with the existing State Land Use Designation 2 

19 Adequacy of site drainage 2 

22 Availability of utilities 2 

24 Availability of existing access roadway from major highway or collector street 2 

11 Consistency of the site with the existing County land use zoning designation 1 

17 Prevailing wind direction relative to populated areas 1 

23 Access to fire protection 1 
Source: R. M. Towill (2009). 
UIC Underground Injection Control 
 

These criteria and the weighting factors were applied to seven of the eight sites identified by the 
2001/2002 siting studies. One site, Kumukumu, was removed from the evaluation due to an 
anticipated subdivision development within a major portion of the site (which ultimately did not 
occur). The MACLS applied the siting criteria and weighting factors to the sites, which resulted in the 
ranking shown in Table 2-8. 
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Table 2-8: MACLS Landfill Site Ranking 

Rank Site Score 
Difference in Points from Next-

Highest-Ranked Site 

1st Umi 334 8 

2nd Kekaha Mauka 326 31 

3rd Kōloa  295 7 

4th Kīpū 288 19 

5th Pu‘u o Papai 269 4 

6th Ma‘alo 265 17 

7th Kalepa 248 — 
Source: R. M. Towill (2009). 
 

In May 2009, the committee’s technical consultant published their results in Volume 1: Report of the 
Mayor’s Advisory Committee on Landfill Site Selection (R. M. Towill 2009). The report noted the 
small difference in scores separating the ranking for three pairs of sites: Um‘i and Kekaha Mauka, 
Kōloa and Kīpū, and Pu‘u o Papai and Ma‘alo. 

2.5.1.3 UPDATE TO THE KAUA‘I COUNTY ISWMP (2009) 

In September 2009, the County updated the ISWMP (R. W. Beck 2009) for the first time since 1994. 
Section 11 of the 2009 Plan proposed a four-stage site selection process as a facility siting strategy: 
(1) establish a siting task force, (2) identify excluded sites and develop County-specific siting criteria, 
(3) define ranking criteria and rank available sites, and (4) select a proposed site. General principles 
that emphasize flexibility and a mediation process to resolve conflicts, disputes, and impasses are 
included in the strategy. The 2009 (R. M. Towill 2009) and 2012 (AECOM 2012) siting studies were 
conducted in general accordance with the processes outlined in the ISWMP. 

2.5.1.4 NEW KAUA‘I LANDFILL SITING STUDY (2012) 

The New Kaua‘i Landfill Siting Study Report (AECOM 2012) reevaluated the eight potential landfill 
sites using the State Landfill Criteria (HAR §11-58.1-13; DOH 1994) and results of a Community 
Criteria Evaluation (CCE) conducted to update the 2009 MACLS study. The CCE, included in the 
2012 Siting Study, used the MACLS study’s framework and general methodology but with more 
accurate and current data and a revised scoring methodology; in addition, the content of some 
criteria was adjusted to enable more precise measures. The changes were in general accordance 
with recommendations made by the members of the MACLS. 

The 2012 Siting Study also provided a preliminary engineering evaluation (PREE) and planning-level 
cost estimate of the sites, listed other critical decision-making factors, and presented conclusions 
and recommendations. The primary factors considered in recommending the proposed MSWLF site 
included the CCE results, site life, costs, landowner willingness, sustainability, and agricultural 
importance of the land. The report recommended the Ma‘alo site (the proposed project) due to its 
high ranking for all assessment criteria. 

2.5.2 Siting Criteria (2012 Siting Study) 

The criteria and process used in the 2012 Siting Study (AECOM 2012) to evaluate and recommend a 
location for a new County MSWLF are detailed below. 

2.5.2.1 EXCLUSIONARY CRITERIA 

Two categories of exclusionary criteria were used to eliminate from consideration those areas where 
it would be best not to locate a new MSWLF. 
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The following primary exclusionary criteria were provided by State of Hawai‘i regulations for MSWLF 
siting (HAR §11-58.1-13; DOH 1994), which are based on the EPA Subtitle D landfill regulations: 

 Areas within 10,000 ft of airport runways used by jet-powered aircraft 

 100-year floodplains and floodways 

 Wetland 

 Fault areas 

 Seismic impact zones 

 Unstable areas 

 Tsunami inundation areas 

In addition to the HAR §11-58.1-13 criteria, the following areas were excluded for engineering or 
other reasons: 

 SMAs 

 Areas within 1,000 ft of shoreline 

 Federal government lands 

 Areas with undesirable topography, i.e., slope greater than 3:1 

 Areas within 300 ft of perennial streams 

 State conservation lands 

 Areas within 0.5 mile of urban lands 

 Areas within 1,000 ft of potable surface water or groundwater sources 

The criteria are further discussed in the evaluation results below. 

2.5.2.2 GEOGRAPHIC INFORMATION SYSTEM METHODOLOGY 

GIS software was used to update the initial 2001/2002 island-wide evaluation. GIS allows 
manipulation of geographic and technical data to conduct complex spatial analysis to support 
informed decision-making. The 2012 Siting Study used current data from Federal, State, and County 
sources to create maps displaying exclusion zones. The exclusionary criteria and methodology for 
applying each of them using GIS are detailed in Table 2-9. 

Table 2-9: 2012 Siting Study Methodology for Applying Exclusionary Criteria Using GIS 

Criterion Methodology 

Special 
Management 
Areas 

SMAs are sensitive areas that have been protected by legislation or other agencies or organizations. These 
areas were excluded from consideration to eliminate risk of damage to a known sensitive area. The SMA 
exclusion zone was produced using the SMA layer downloaded from the State of Hawai‘i Office of Planning 
Statewide GIS Program web page (Office of Planning 2013). 

Areas within 
1,000 feet of 
the Shoreline 

All areas within 1,000 ft of the shoreline were excluded from consideration to protect the sensitive shoreline 
area. 

Tsunami 
Inundation 
Areas 

All areas within tsunami (tidal wave) zones were excluded from consideration. The Tsunami Inundation 
Area exclusion zone layer (tsunevac.shp) was downloaded from the Office of Planning GIS web page on 
August 3, 2011. 

Fault Areas The entire island of Kaua‘i is categorized as seismic zone 1, areas where MSWLFs are permitted. 
Therefore, no Seismic Impact exclusion zone was mapped for the island. 
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Criterion Methodology 

Seismic Impact 
Zones 

The entire island of Kaua‘i is categorized as seismic zone 1, areas where MSWLFs are permitted. 
Therefore, no Seismic Impact exclusion zone was mapped for the island. 

Federal 
Government 
Lands 

Federal Government lands were mapped as exclusion zones because of the difficulty of acquisition. 
Federal Government lands were identified by downloading the Government-owned land layer from the 
Office of Planning GIS web page on August 3, 2011, and selecting the records that listed the major 
owner as “Government Federal.” 

Areas within 
100-Year 
Floodplains 

Prior to construction, MSWLF owners must demonstrate that a proposed site will not restrict the flow 
of a 100-year flood, reduce the temporary water storage capacity of the floodplain, or result in 
washout of solid waste. All areas within 100-year floodplains were excluded from further 
consideration. The exclusion zone was produced using the digital flood layer downloaded from the 
Office of Planning GIS web page on August 4, 2011. All areas classified as Zone A, Zone AE, Zone 
AH, Zone AO, Zone VE, or as a floodway were combined to produce the 100-year floodplain exclusion 
zone. 

Areas within 
300 Feet of 
Perennial 
Streams 

Perennial streams were identified using the Hawai‘i Department of Land and Natural Resources, 
Division of Aquatic Resources stream database layer, downloaded from the Office of Planning GIS 
web page on August 4, 2011. A 300-ft line was drawn around streams classified as perennial to 
produce the exclusion zone for Areas within 300 Feet of Perennial Streams. 

Areas with 
Undesirable 
Topography 

As part of applying the HAR §11-58.1-13 in unstable areas exclusionary criterion, areas with slopes 
steeper than 3:1 (horizontal to vertical) were eliminated from consideration. A 10-meter by 10-meter 
horizontal resolution digital elevation model (DEM) was downloaded from the University of Hawai‘i’s 
School of Ocean and Earth Science and Technology Coastal Geology Group, DEM Imagery for Kaua‘i 
web page on August 10, 2011. An estimate of the slope was calculated from the DEM, and all areas 
with a calculated slope steeper than 3:1 were included in the Undesirable Topography exclusion zone. 

State 
Conservation 
Lands 

Areas designated as State Conservation Lands were removed from consideration. The State Land 
Use Districts layer (slud.shp) was downloaded from the Office of Planning GIS web page on August 
15, 2011. All features corresponding to Conservation Land Use District (i.e., code “C”) were included in 
the State Conservation Land exclusion zone. 

Areas within 0.5 
Mile of Urban 
Lands 

To minimize impacts, areas within 0.5 mile of urban lands were removed from consideration. The State 
Land Use Districts layer was downloaded from the Office of Planning GIS web page on August 15, 2011. 
All features corresponding to Urban Land Use District (i.e., code “U”) were selected, and a 0.5-mile buffer 
was drawn to produce the exclusion zone for Areas within 0.5 Mile of Urban Lands. 

Areas within 
10,000 Feet of 
Airport 
Runways 

Due to potential bird hazards, areas within 10,000 ft of the end of any airport runway used by turbojet 
aircraft were excluded. MSWLF owners proposing a site within a 5-mile radius of any airport runway end 
must notify the affected airport and the Federal Aviation Administration (FAA) (HAR §11-58.1-13(a)(3)). 
Three airport runways (Līhu‘e, Princeville, and Pacific Missile Range Facility Airports) were identified as 
runways meeting the HAR criteria. A line 10,000 ft from the airport runways was drawn to produce the 
exclusion zone for Areas within 10,000 Feet of Airport Runways. 
MSWLFs cannot be established within 6 miles of a public airport that is primarily served by aircraft and 
regularly scheduled flights designed for 60 passengers or less, unless the State aviation agency requests 
and is granted an exemption by the FAA (Public Law 106-181 Section 503). This law does not apply to the 
Līhu‘e Airport because it is not primarily served by flights of 60 passengers or less. This law may apply to 
the Princeville Airport, but none of the eight potential MSWLF sites is located within 6 miles of the 
Princeville Airport. 

Areas within 
1,000 Feet of 
Drinking Water 
Sources 

In order to protect drinking water sources, it is recommended that MSWLFs not be placed within 1,000 ft of 
them. The locations of drinking water sources were formerly publicly available; however, since the events 
of September 11, 2001, the State of Hawai‘i DOH does not divulge the location of drinking water sources. 
Therefore, drinking water source exclusion zones have not been mapped. 
To satisfy the exclusionary criterion, AECOM met with a DOH Safe Drinking Water Branch representative 
on August 24, 2011, to discuss the potential landfill sites and their distances from drinking water sources. 
After the meeting, AECOM sent GIS files for the potential landfill sites to the Safe Drinking Water Branch 
representatives, who confirmed that the proposed landfill sites are all more than 1,000 feet from known 
drinking water sources. 
In addition, the County Department of Water (DOW) reviewed the locations of the potential landfill sites to 
determine whether any current or planned water supply wells are located in the vicinity of the potential 
landfill sites. A DOW representative reported that there are no active wells within 1,000 ft of the perimeter 
of any of the eight potential landfill sites, and, with the exception of the Kōloa site (the DOW indicated it 
may want to add more water supply wells near this site), there are no active plans for future water supply 
wells within 1,000 ft of any of the other seven potential sites (Eddy 2011). 
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Criterion Methodology 

Wetland Areas To protect the sensitive ecology of a wetland, locating MSWLFs in a wetland area is discouraged, unless 
the criteria in HAR §11-58.1-13(c) are met. There is no strict prohibition against locating a MSWLF in a 
wetland, but to do so, several requirements must be met, and mitigations measures would likely be 
required. 
The U.S. Fish and Wildlife Service’s (USFWS) National Wetlands Inventory (NWI) provides 
information on wetlands. The NWI provides users with the status, extent, characteristics, and 
functions of wetland, riparian, deep-water, and related aquatic habitats in priority areas. Wetlands are 
mapped by NWI. 
If a site is identified for further consideration and it contains a feature mapped in the NWI, then the 
U.S. Army Corps of Engineers (USACE) will be consulted to determine whether the feature is a 
regulated wetland under Section 404 of the Clean Water Act. If a feature is regulated, further investigations 
may be required. This would not necessarily preclude using a given site as a MSWLF, but may require 
additional studies and mitigation, which could present additional costs to the County (which are not 
accounted for at this stage). 
Wetlands data for Kaua‘i was downloaded from the USFWS NWI’s Wetlands Mapper web page 
(http://www.fws.gov/wetlands/data/Mapper.html) on December 21, 2011. If a potential wetland area is 
mapped on a potential MSWLF site that is chosen for further consideration, then a wetlands survey 
and consultation with regulatory agencies should be conducted to determine whether the site actually 
contains a jurisdictional wetland. 

Source: AECOM (2012), Section 3-4 
 

Results of applying the exclusionary criteria are illustrated in Figure 2-4, which shows the merged 
exclusion zones, potential wetland areas not in the exclusion zones, and the locations of the eight 
potential landfill sites. 

http://www.fws.gov/wetlands/data/Mapper.html)


Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong
Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
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2.5.2.3 PRELIMINARY ENGINEERING EVALUATION 

Introduction 

During the MACLS evaluation (R. M. Towill 2009), it was determined that, in order to properly 
quantify some of the community criteria, engineering analysis and inputs were required to quantify 
several siting parameters, mostly related to site availability, useful lifetime, and costs for acquisition, 
development, and operation. The PREE, published as part of the 2012 Siting Study (AECOM 2012), 
provided a more rigorous (though still planning-level) evaluation of several of the criteria developed 
during the MACLS study. It compared the eight potential MSWLF sites and provided conceptual site 
schematics and planning-level estimates of the engineering potential of each site. Schematics and 
costs were provided for the initial phase (development required prior to accepting waste), and for the 
final phase (at the end of the landfill’s useful lifetime). The PREE provided preliminary estimates of 
the following attributes: 

 Landfill capacity 

 Potential soil needs for liner construction (base and final cover) and daily cover 

 Surface water control and site drainage considerations 

 Potential for expansion 

 Availability of utilities 

 Distance from existing major roadways 

 Factors influencing site development and operations costs 

Conceptual Design Information 

Several assumptions were made to develop the conceptual schematics and engineering estimates, 
which were applied to each site: 

 A 150-ft setback from all site borders was observed for the LOW. 

 All sites were assumed to be excavated to 10 ft below ground surface (bgs), with the 
exception of Kekaha Mauka, which was assumed to be excavated to 5 ft bgs, due to the 
proximity of groundwater. This excavated soil is presumed to be available for use as daily 
cover, the remainder of which would need to be obtained from other sources. 

 Side slopes: 3:1 (horizontal to vertical [H:V]) (typical). 

 Waste to Soil Ratio: 4:1 (based on information from WMI, the current operator of the Kekaha 
Phase II landfill). 

 Annual MSW Tonnage (tons): 82,000 (based on data provided by the DPW). 

 Waste Mass Density (PCY): 1,320 (based on information from WMI). 

 Annual Airspace Consumed by Waste (CY): 124,000 (calculated). 

 Annual Daily Cover Soil Volume (CY): 31,000 (calculated). 

• Infrastructure facilities such as the shop area, scalehouse, drop-off area, and internal 
roadways were sized to match the facilities at the existing Kekaha MSWLF as closely as 
practicable, with the exception of the office building, which was set to one-half the size of the 
existing office at Kekaha. 

The maximum landfill height, total capacity, and overall useful life were calculated based on the 
available site area and geometry, the LOW setback, and the side slopes. Table 2-10 summarizes 
these and related engineering data associated with the conceptual design, and ranks the sites in 
terms of useful lifetime. 
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Table 2-10: PREE – Conceptual Design Data 

Parameter (Unit) Kalepa 
Kekaha 
Mauka Kīpū Kōloa  

Kumu-
kumu Ma‘alo a 

Pu‘u o 
Papai Umi 

Total Property Area 
(ac) 

78 176 146 125 173 270 146 127 

Limit of Waste 
(LOW) Area (ac) 

44 85 73 76 102 194 96 72 

Below Grade Depth 
(ft) 

10 5 10 10 10 10 10 10 

Volume for Waste 
Mass + Daily Cover 
Below Grade (CY) 

710,000 686,000 1,178,000 1,226,000 1,646,000 3,130,000 1,549,000 1,162,000 

Volume for Waste 
Mass + Daily Cover 
Above Grade (CY) 

3,322,323 8,568,828 7,526,858 9,413,682 14,518,268 37,834,455 13,245,854 7,020,034 

Total Available 
Airspace (CY) 

4,032,323 9,254,828 8,704,858 10,639,682 16,164,268 40,964,455 14,794,854 8,182,034 

Maximum Waste 
Mass Elevation 
(ft above msl) 

417 150 480 423 421 585 529 560 

On-site Access 
Road (lf) 

7,800 17,600 14,600 12,500 17,300 28,040 14,600 12,700 

Paved Access 
Roads (lf) 

9,504 — — 10,560 — 8,448 3,160 — 

Utility (lf) 17,304 17,600 14,600 23,060 17,300 36,488 17,760 12,700 

Daily Cover Soil 
Volume (CY) 

806,000 1,851,000 1,741,000 2,128,000 3,233,000 8,193,000 2,959,000 1,636,000 

Cover Soil Required 
(CY) 

129,000 1,245,000 616,000 972,000 1,640,000 4,933,000 1,574,000 564,000 

Waste Mass Volume 
(CY) 

3,355,000 7,623,000 7,177,000 8,793,000 13,146,000 31,894,438 12,494,000 6,706,000 

Site Life (years) 26 60 56 69 104 264 95 53 

Ranking (1–8) 8 5 6 4 2 1 3 7 
Source: AECOM (2012), Table 4-1 
ac acre 
lf  linear foot 
msl mean sea level 
a The proposed project. 
 

Assumptions: 
Waste to Soil Ratio (X:1): 4 
Annual Waste Quantity (tons): 82,000 
Waste Mass Density (lbs/cy): 1,320 (waste only, in-place density) 
Annual Airspace Consumed by Waste (CY): 124,000 
Annual Daily Cover Soil Volume (CY): 31,000 

 

Brief descriptions of the eight alternative MSWLF sites are presented in Table 2-11. Site-specific 
assumptions regarding infrastructure improvements and mitigation measures for the eight sites are 
presented in Table 2-12. 
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Table 2-11: Description of the Eight Alternative MSWLF Sites 

Site Description 

Kalepa Kalepa is located relatively close to a residential community to the south, and is the site closest to a significant 
residential population. Kalepa is adjacent to and involves several of the same considerations described for the 
Ma‘alo site (e.g., distance from residential uses and view of the landfill). The Okinawa Reservoir is a short 
distance mauka. The access road site would pass close behind the nearby residential area. 

Kekaha 
Mauka 

The Kekaha Mauka site currently contains irrigated crop fields on a relatively flat parcel with an irrigation canal 
system along its perimeter. It is across the highway from the existing Kekaha Landfill, which offers potential 
savings due to re-use of infrastructure. The Kekaha Mauka site would be the easiest and quickest site to bring 
online and begin operations, from a logistical, technical, financial, operational, and possibly zoning perspective. 
The Kekaha site would use an existing, relatively non-congested route (Kaumuali‘i Highway) between the landfill 
site and waste-generating areas centered at the Līhu‘e corridor and would not require the introduction of a new 
waste-hauling route. Kaumuali‘i Highway is a County-designated scenic route and is heavily traveled by tourists; 
therefore, a commitment to landscaping will be required for visual impact mitigation. 

Kīpū The Kīpū site is located close to Līhu‘e, near Kaumuali‘i Highway off a smaller access road (Hulemalu Road). 
The site is currently fallow, but contains remnants of an irrigation system with a non-potable water supply at the 
site. Visual impacts would need to be addressed by landscaping along the roadway to screen the view coming 
from both the east and west directions. 
The Kaua‘i County General Plan discusses the possible re-designation of the Hulemanu Plateau for future urban 
use as it is a “logical extension of the Puakea master-planned community.” Puakea is close to Līhu‘e, jobs, and 
shopping. These future development areas are located a few miles east of the Kīpū parcel. 

Kōloa  The Kōloa site is the most distant of the eight sites from the nearest highway (Kaumuali‘i). Although the site is 
relatively removed visually and geographically from the town of Kōloa, landfill traffic would pass near a residential 
area along Ala Kinoiki Road on the way to its intersection with Maluhia Road. The Waita Reservoir is located just 
northeast of the site. The State is in the process of designating Kōloa Road as the Holo Holo Kōloa National 
Scenic Byway under a Federal program. 
The landfill site would likely not impact the Kōloa visual corridor, although an enhanced landscaping plan could 
ultimately be recommended. Maluhia Road between the project site and Kaumuali‘i Highway is designated a 
County Scenic Corridor in the Kaua‘i County General Plan. 

Kumu-
kumu 

The Kumukumu site is located mauka of Kūhiō Highway in the northwest part of the island. On the makai side of 
the highway in this location, a large-lot residential development is currently under construction. The landfill may 
be visible from some of the proposed residences. Although the County is not required to preserve private views 
(only views from public right of ways), landowners in this development will likely raise view preservation as a 
concern. Besides anticipated visual impacts, the presence of a landfill, its associated truck traffic, and any real or 
perceived impacts to the surrounding community may also result in this site approval process being contentious. 
Another issue with this site is the natural drainage corridor at the base of the gulch. At minimum, a rerouting of 
the drainage around the landfill would be required. Consultation has been initiated with the USACE, who may 
determine that the site is a regulated wetland. Therefore, additional wetlands-related costs could be associated 
with this site that cannot be estimated at this stage. Alternatively, it is possible that the site borders could be 
realigned to avoid the potential wetland. 

Ma‘alo  Ma‘alo is the largest of the landfill parcels and has the largest capacity and longest usable lifetime. It is relatively 
close to the urbanized area of Līhu‘e, and is not proximate to residential/developed areas. Ma‘alo Road, which 
connects the landfill site to Kūhiō Highway, is located near a residential community. Kūhiō Highway in this 
section of the island has a significant amount of traffic as it provides a link between Līhu‘e and the Kapa‘a-Wailua 
area. The Ma‘alo Road intersection with Kūhiō Highway is at the base of a ravine and at the midpoint of a curve. 
Ma‘alo Road is the main tourist road to Wailua Falls Park. It is also part of a future mauka bypass-road network 
providing relief to Kūhiō Highway. With its scenic designation in the Kaua‘i County General Plan, Ma‘alo Road 
would likely warrant landscaping along its corridor to mitigate views of the landfill. 

Pu‘u o 
Papai 

The Pu‘u o Papai site is elevated on a ridge above the roadway, resulting in visibility from Kaumuali‘i Highway. In 
sections along Kaumuali‘i Highway, the side embankments are steep. Adding a turning lane and widening the 
road may prove difficult. An access road would need to be cut from the highway and may involve significant cut 
and fill/excavation. An existing rutted dirt road leads to the landfill site; this road would require improvements if 
used for landfill operations. Although an irrigation and non-potable water system is available, potable water would 
be difficult or expensive to bring to the site from the highway. 

Umi Development of the Umi site for use as a landfill would require removal of current coffee farming operations, and 
relocation of an existing access road that transits the center of the site and provides access to properties east of 
the site. The adjacent Halewili Road is designated a scenic corridor in the Kaua‘i County General Plan. Although 
the nearest residential area is some distance away on a ridge east of this site, the topography from the ridge 
makes this landfill site very visible. During a site visit, vehicles along Halewili Road were seen traveling at fast 
speeds. Unlike Kaumuali‘i Highway in this area, Halewili Road contains numerous curves and dips with limited 
sight distances and shoulders. If the DOW proceeds with its plans to develop groundwater in the area, additional 
controls and monitoring may be required (that cost is not estimated in this report). 

Source: AECOM (2012), Section 4.3.2 



 Alternatives Analysis – Proposed New Kaua‘i Landfill    
August 2017 and Resource Recovery Park, Ma‘alo, Kaua‘i, HI MSWLF Alternatives 
 

2-52 

Table 2-12: Site-Specific Development Assumptions for the Eight Alternative MSWLF Sites 

Site Drainage Improvements Utilities and Access Road Visual Impact Mitigation Traffic Flow Noise 

Kalepa Drainage improvements at the 
Kalepa site would include 
extending the Lihi ditch to divert 
storm water from running onto 
the site. 

An access road, potable water, 
and electrical connection would 
need to be brought in a 
significant distance from Ma‘alo 
Road. 

Landscaping is recommended 
along the south, west, and north 
borders of the site. 

A signalized intersection and 
acceleration, deceleration, and 
left-turn lanes at the Ma‘alo 
Road/Kūhiō Highway 
intersection are recommended. 

Sound walls are recommended 
along the access road near the 
residential community. 

Kekaha 
Mauka 

— A new non-potable water supply 
system is being developed for 
the existing Kekaha Landfill, and 
can be used to supply the 
irrigation and fire-control needs 
at Kekaha Mauka. Potable water 
would still be delivered to the site 
for domestic water use, including 
toilets. An electrical connection 
would need to be brought in from 
Kaumuali‘i Highway. 

Landscaping is recommended at 
the south, east, and west sides 
of the landfill. 

Acceleration/deceleration and 
turn lanes are required. Ideally, a 
mauka curb cut for the new 
landfill would be directly opposite 
the existing makai landfill cut. 
Signalization might be 
recommended, depending on the 
results of a traffic analysis. 

Based on surrounding land uses, 
sound walls are not 
recommended. 

Kīpū — — Landscaping is recommended 
along Hulemalu Road at the 
eastern site border and along the 
northern site border to shield the 
view from the highway. 

— Based on surrounding land uses, 
sound walls are not 
recommended. 

Kōloa  — — Landscaping is recommended 
along south and west site 
borders. 

Based on the expected traffic in 
the vicinity, traffic flow 
improvements are not 
anticipated. 

At this stage, it is assumed that 
the existing sound walls along 
the Ala Kinoiki Road corridor are 
sufficient, but enhancements or 
extensions to the existing sound 
walls could be recommended. 

Kumukumu Drainage improvements at the 
Kumukumu site would be 
somewhat more extensive than 
most of the other sites, due to 
the existing waterway and 
potential wetland. 

— Landscaping is recommended 
along the entire site perimeter. 

The speed limit along this stretch 
of Kūhiō Highway is posted at 50 
miles per hour. An acceleration/
deceleration and left-turn lane for 
northbound trucks entering the 
site is recommended, and 
signalization may be 
recommended. 

Based on surrounding land uses, 
sound walls are not 
recommended. 
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Site Drainage Improvements Utilities and Access Road Visual Impact Mitigation Traffic Flow Noise 

Ma‘alo a Drainage improvements at the 
Ma‘alo site would be somewhat 
more extensive than most of the 
other sites, due to existing 
canals being refurbished 
(including the Lihi ditch, located 
makai of the site border), 
replaced, or realigned. A study 
may be required to design the 
run-on and run-off control 
features to be compatible with 
the nearby wetlands. 

The access road and an 
electrical connection would need 
to be brought in a significant 
distance, from Ma‘alo Road. 
During initial discussions, the 
alternate RRP site landowner 
requested that the County 
investigate installing a water 
supply and irrigation line, the 
details of which are to be 
determined. 

Landscaping is recommended 
along the south, west, and north 
borders of the site. 

A signalized intersection as well 
as acceleration, deceleration, 
and left-turn lanes at the Ma‘alo 
Road/Kūhiō Highway 
intersection is recommended. It 
is assumed at this stage that the 
width and geometry of Ma‘alo 
Road is sufficient, but that the 
road requires repaving. 

Based on surrounding land uses, 
sound walls are not 
recommended. 

Pu‘u o Papai Non-potable water is assumed 
available from the nearby 
reservoir. Electricity would be 
brought onsite from Kaumuali‘i 
Highway. 

— Landscaping is recommended at 
the south, east, and west sides 
of the landfill. 

Acceleration/deceleration, turn 
lanes, and signalization are 
recommended. 

Based on surrounding land uses, 
sound walls are not 
recommended. 

Umi — Access to the site is available 
from the adjacent Halewili Road. 
In addition, the existing access 
road to properties east of this 
site would need to be relocated 
outside the site’s northern 
border. 
Water and electricity are 
assumed available at Halewili 
Road. 

Landscaping is recommended 
along all site borders. 

Acceleration/deceleration and 
turn lanes are recommended. 
Due to potential safety concerns 
associated with the speed and 
lines of sight at Halewili Road, 
signalization is recommended. 

Based on surrounding land uses, 
it is assumed that sound walls 
are not required. 

Source: AECOM (2012), Section 4.3.2 
— none 
a The Siting Study PREE assumptions presented here underwent extensive refinement for the Ma‘alo site in the TREFS (AECOM 2014). The proposed access route changed from Ma‘alo Road to 
the Roberts Hawaii Driveway. 
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2.5.2.4 PLANNING-LEVEL COST ESTIMATES 

The planning-level cost estimates for each site consist of acquisition, development, and operation 
costs. All costs are presented in 2012 dollars. 

Table 2-13 summarizes the estimated site acquisition cost for each site, both in total dollars and in 
terms of dollars per estimated years of site life. For the Kekaha Mauka and Ma‘alo sites, it is 
assumed that the County would not need to purchase the land, as those parcels are owned by the 
State. The assessed land values likely underestimate the true purchase costs of the sites, assuming 
a landowner was willing to negotiate. 

Table 2-13: Land Acquisition Cost Estimates 

Parameter Kalepa 
Kekaha 
Mauka Kīpū Kōloa  

Kumu-
kumu Ma‘alo a 

Pu‘u o 
Papai Umi 

Potential Landfill 
Site Size (ac)  

77.6 175.9 145.8 125.4 172.9 270.2 145.7 126.7 

Assessed 
Property Value 
($)  

157,655 7,806 144,460 108,865 1,416,064 882,663 135,705 486,215 

Cost of Site 
Acquisition ($)  

157,655 0 144,460 108,865 1,416,064 0 135,705 486,215 

Contingency 
(25%)  

39,414 0 36,115 27,216 354,016 0 33,926 121,554 

Subtotal 
Acquisition Cost 
($)  

197,069 0 180,575 136,081 1,770,080 0 169,631 607,769 

Site Life (years)  26 60 56 69 104 264 95 53 

Site Acquisition 
Cost per Year 

6,064 0 2,580 1,578 13,616 0 1,428 9,174 

Source: AECOM (2012), Table 5-1 
a The proposed project. 
 

The 2012 Siting Study developed planning-level site development costs at two stages: initial 
construction (required prior to receiving waste at the landfill) and final construction, which would be 
completed subsequent to landfilling over the site’s lifetime. Although the initial-development cost 
estimate is of immediate importance to the County’s decision-making process, the final development 
cost, expressed in terms of dollars per year of site operation, was considered a more reasonable 
basis of comparison for the CCE evaluation. This total, overall cost per year of construction over the 
entire landfill life presents a clearer picture of the life-cycle costs, and is therefore used in CCE 
criterion number 20 (cost of development). No interest or discount rates are applied to this economic 
evaluation; costs estimates are provided in 2012 dollars. 

Table 2-14 summarizes the final site development cost for each site, both in total dollars and in 
dollars per year of estimated site life. Costs allowances were added for design and permitting (12%), 
and a 10% contingency was added. 

Table 2-14: Summary of Final Site Development Cost for Eight Potential MSWLF Sites 

Site Name Total Cost ($MM) Cost Per Year of Site Life ($MM/yr) 

Kalepa 79 3.04 

Kekaha Mauka 129 2.15 

Kīpū 118 2.12 

Kōloa  122 1.77 

Kumukumu 162 1.56 
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Site Name Total Cost ($MM) Cost Per Year of Site Life ($MM/yr) 

Kalepa 79 3.04 

Ma‘alo (the proposed project) 309 1.17 

Pu‘u O Papai 154 1.62 

Umi 118 2.22 
Source: AECOM (2012), Table 5-4 
$MM/yr million dollars per year 
 

The site with the lowest estimated cost of initial site development is Kekaha Mauka, followed by 
Kōloa and Kīpū. The site with the lowest estimated cost of total site development, in terms of dollars 
per year of site life, is Ma‘alo (the proposed project), followed by Kumukumu and Pu‘u o Papai. 

Estimates of the site operational costs were produced based on the site conceptual design (included 
as part of the 2012 Siting Study) and experience at the existing Kekaha Phase II landfill and at other 
landfill sites in Hawai‘i. Table 2-15 summarizes the estimated annual site operation costs for each 
site. A 10% contingency is included. The estimated annual operation costs for each site do not vary 
greatly, with the least-expensive sites (Kīpū and Kalepa) only 5% less expensive than the most 
expensive site (Kekaha Mauka). 

Table 2-15: Landfill Operations Costs 

Site Name Total Annual Operations Cost ($MM/yr) 

Kalepa 5.31 

Kekaha Mauka 5.44 

Kīpū 5.31 

Kōloa  5.34 

Kumukumu 5.36 

Ma‘alo (the proposed project) 5.32 

Pu‘u o Papai 5.38 

Umi 5.33 
Source: AECOM (2012), Table 5-5 
 

Using the foregoing data, Table 2-16 summarizes and compares the cost estimates for each site. 
The first four rows of data present the overall costs, normalized per year of site life, which are the 
values used in the CCE; the last row shows the estimated cost of initial construction for each site. 
The largest sites are expected to be significantly less expensive over their lifetime. The three least-
expensive sites per year of operation are, in order, Ma‘alo, Kumukumu, and Pu‘u o Papai. In fact, 
this cost efficiency is understated for the sites with less capacity as it does not include the additional 
cycles of landfill siting, EIS, site investigation, design, and permitting required each time a site is 
closed and a new site is opened. Therefore, the larger sites are expected to be even less expensive 
over their entire life (relative to the smaller sites) than these numbers suggest. 

Table 2-16: Summary of Cost Estimates 

Cost Per Year of Site 
Life Kalepa 

Kekaha 
Mauka Kīpū Kōloa  

Kumu-
kumu Ma‘alo a 

Pu‘u o 
Papai Umi 

Site Acquisition ($MM/yr)  0.006 0.000 0.003 0.002 0.014 0.000 0.001 0.009 

Site Development 
($MM/yr)  

3.04 2.15 2.12 1.77 1.56 1.17 1.62 2.22 

Site Operations ($MM/yr)  5.31 5.44 5.31 5.34 5.36 5.32 5.38 5.33 
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Cost Per Year of Site 
Life Kalepa 

Kekaha 
Mauka Kīpū Kōloa  

Kumu-
kumu Ma‘alo a 

Pu‘u o 
Papai Umi 

Site Acquisition ($MM/yr)  0.006 0.000 0.003 0.002 0.014 0.000 0.001 0.009 

Total Effective Annual 
Cost ($MM/yr)  

8.36 7.59 7.42 7.11 6.94 6.49 7.00 7.56 

Overall Annual Cost 
Rank (1 = Lowest, 
8 = Highest)  

8 7 5 4 2 1 3 6 

Initial Site Development 
Cost ($MM)  

32.3 26.5 28.7 27.6 30.9 38.1 29.6 30.1 

Source: AECOM (2012), Table 5-6 
Note: All values are in 2012 dollars. 
a The proposed project. 
 

2.5.2.5 COMMUNITY CRITERIA EVALUATION 

The CCE, presented in the 2012 Siting Study (AECOM 2012), updated the community-based landfill 
site evaluation summarized in the MACLS report (R. M. Towill 2009). It ranked the potential landfill 
sites according to overall scores based on evaluation of the 26 siting criteria developed by the 
MACLS. 

Original Scoring, 2009 

The MACLS established Weight Factors to reflect the community’s valuation of the relative 
importance of the criteria. Table 2-17 shows the scale and weight for each of the criteria. Each site 
was assigned its overall site score using the following steps: 

 Each site was assigned “points” according to the values shown in Table 2-17. For example, 
for Criterion #1, Population Density, a site with a population density of “less than 25 people 
per square mile living within one-half mile of the site” was awarded a value of 4 points as its 
criterion score (as lower populations near the landfill are favorable). Sites with higher 
population densities were awarded 0 or 2 points, depending on the population density. 

 The weighted score for each criterion for each site was calculated as the product of the 
criterion point value and the associated weight. For example, Criterion #1 has a weight of 9. 
If the criterion score for a particular site was 4, then the weighted score for this criterion for 
the site was 36 (i.e., 4 × 9). 

• The weighted scores for each site were summed to get the total site score. 

Table 2-17: 26 MACLS Community-Based Criteria and Scoring Values 

No. MACLS Community-Based Criterion 2009 Point Values Weight 

1 Population density near the site 0-2-4 9 

2 Distance to nearest residence, school, hospital, or business 1-2-3 8 

3 Displacement of residences and/or businesses 1-3 7 

4 Archaeological and/or historical significance 1-2-3 7 

5 Cost of site acquisition 1-2-3 7 

6 Ceded or Hawaiian Homestead Land 0-2-4 3 

7 Site distance from major highway 1-2-3 4 

8 Schools or hospitals along access road 1-2-3 4 

9 Residential units or developments along access road 1-2-3 2 

10 Consistency of the designation of the site for a landfill with the Kaua‘i 
General Plan land use designation (later changed to: Quality of 
Agricultural Lands) 

0-2-4 8 
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No. MACLS Community-Based Criterion 2009 Point Values Weight 

11 Consistency of the site with the existing County land use zoning 
designation 

0-2-4 1 

12 Consistency of the site with the existing State Land Use District 
designation 

0-2-4 2 

13 Location of site relative to the UIC Line 1-2-3 10 

14 Proximity to surface water 0-2-4 7 

15 Flora and fauna habitat 0-2-4 5 

16 Annual precipitation 1-2-3 5 

17 Wind direction relative to populated areas 1-3 1 

18 Haul distance from major municipal solid waste generation areas 1-2-3 9 

19 Adequacy of site drainage 1-2-3 2 

20 Cost of development 1-2-3 9 

21 Cost of operations 1-2-3 7 

22 Availability of utilities (water) 1-2-3 2 

23 Access to fire protection 1-2-3 1 

24 Availability of existing access roadway from highway or collector 
street/road 

1-2-3 2 

25 Proximity to parks and recreational facilities 1-2-3 3 

26 Landfill capacity or site life 1-3 8 
Source: R. M. Towill (2009) 
 

Issues with the 2009 Study 

During public meetings held in 2010, several suggestions were made to improve the precision of the 
scores or make them more understandable to the community. The suggestions included: 

1. Updating the data. Some observers felt that using the 2000 Census data could result in 
an inaccurate evaluation due to the age of the data. They felt that the 2010 Census 
results, which became available in 2011, would provide more accurate estimates. It was 
agreed to expand this suggestion and to review all criteria to incorporate the most recent 
data available. 

4. Eliminating zeroes from the scoring ranges. Some observers felt that multiplying a 
nonzero weight by a zero score caused problems in comparability. Although this 
procedure may be statistically acceptable, it was agreed that eliminating zeroes from the 
scoring ranges would help clarify the community’s understanding of the scoring 
methodology. 

5. Adopting comparable if not equal scoring ranges. Some observers felt that the use of 
different score ranges (1-2-3 vs. 0-2-4) for different criteria could also compromise 
comparability, resulting in effectively changing the criterion weights. 

6. Enhancing the differentiation of scores. It was also mentioned that the scoring system 
produced final scores that differed by only one or two points, which made it difficult to 
justify decisions. If the top two sites differed by only one point, for example, some 
observers felt that the scoring system would be insufficient for making important site 
selection decisions. They suggested the system use scores and weights so the 
differences in site scores would be greater, thus enhancing the decision-making 
process. 

7. Adjusting the content of some criteria. Certain criterion measurements were thought to 
be a less-than-precise measure of the intent of the MACLS. For instance, observers felt 
that agricultural land was not treated effectively in Criterion #10 (“Consistency of the 
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designation of the site for landfill with the Kaua‘i General Plan land use designation”). It 
was agreed to review definitions of all criteria and adjust them if necessary. 

Changes to Criterion 10 

Based on the feedback received, Criterion 10 in the MACLS report, “Consistency of the designation 
of the site for landfill with the Kaua‘i General Plan land use designation,” was revised to reflect the 
agricultural importance of each potential landfill site. Criterion 10 in the 2012 CCE was revised to the 
“Quality of Agricultural Lands.” 

CCE Objectives 

The objectives of the CCE were to update the underlying data and address the issues with the 2009 
study identified above by developing a revised set of criterion scores and scoring procedures for the 
2012 CCE. The new system therefore accomplished the following: 

 Made use of the most recent data available for all scores. 

 Provided objective engineering data, where appropriate. 

 Eliminated zeroes from the possible score. 

 Standardized all scores to a common range. 

 Made appropriate adjustments to content, as needed. 

 Retained the MACLS weighting system. 

Procedures 

Raw Data. 2010 Census data were used to update data elements that relied on 2000 Census data. 
All other raw data were updated using the most recent data available, including results of the PREE 
for criteria 5, 7, 19, 20, 21, 22, 24, and 26. 

Scaled Score Ranges. The original MACLS scoring system was revised with uniform scores 
ranging from 1 to 10 points for all criteria. Table 2-18 shows the 2009 score ranges and the 2012 
CCE ranges for each criterion; the latter are further described below. By eliminating zero values and 
using the same range for all criteria, the CCE approach yields a more mathematically robust scoring 
system. 

Table 2-18: MACLS Point Value Ranges and CCE Scoring Ranges 

No. 2012 Community-Based Criterion 
2009 Point 

Values 

2012 CCE 
Scaled  

Score Ranges 

1 Population density near the site 0, 2, 4 1–10 

2 Distance to nearest residence, school, hospital, or business 1, 2, 3 1–10 

3 Displacement of residences and/or businesses 1, 3 1, 10 

4 Archaeological and/or historical significance 1, 2, 3 1, 6, 10 

5 Cost of site acquisition 1, 2, 3 1–10 

6 Ceded or Hawaiian Homestead Land 0, 2, 4 1, 10 

7 Site distance from major highway 1, 2, 3 1–10 

8 Schools or hospitals along access road 1, 2, 3 1–10 

9 Residential units or developments along access road 1, 2, 3 1–10 

10 Consistency of the designation of the site for a landfill with the Kaua‘i 
General Plan land use designation (later changed to: Quality of 
Agricultural Lands) 

0, 2, 4 1, 4, 7, 10 
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No. 2012 Community-Based Criterion 
2009 Point 

Values 

2012 CCE 
Scaled  

Score Ranges 

11 Consistency of the site with the existing County land use zoning 
designation 

0, 2, 4 1, 6, 10 

12 Consistency of the site with the existing State Land Use District 
designation 

0, 2, 4 1, 6, 10 

13 Location of site relative to the UIC Line 1, 2, 3 1, 6, 10 

14 Proximity to surface water 0, 2, 4 1–10 

15 Distance to the nearest flora and fauna habitat 0, 2, 4 1–10 

16 Rainfall intensity 1, 2, 3 1–10 

17 Prevailing wind direction relative to populated areas 1, 3 1, 10 

18 Haul distance from major municipal solid waste generation areas 1, 2, 3 1–10 

19 Adequacy of site drainage 1, 2, 3 1, 4, 7, 10 

20 Cost of development 1, 2, 3 1–10 

21 Cost of operations 1, 2, 3 1–10 

22 Availability of utilities (water) 1, 2, 3 1–10 

23 Access to fire protection 1, 2, 3 1–10 

24 Availability of existing access roadway from highway or collector 
street/road 

1, 2, 3 1–10 

25 Proximity to parks and recreational facilities 1, 2, 3 1–10 

26 Landfill capacity or site life 1, 3 1–10 
Sources: R. M. Towill (2009); AECOM (2012) 
Note: Commas indicate lists of possible values, and dashes indicate ranges of possible values. 
 

Final Scores. The CCE retained the weights and relative values previously established by the 
MACLS, thus preserving the community’s relative valuation of criteria. The final score is the 
product of the MACLS weight and the CCE score. For each criterion, a site could receive a 
score ranging from 1 to 10 times the weight. This results in higher criterion scores in the CCE 
(up to 100) than were obtained in the 2009 MACLS (up to 40). 

CCE Total Site Scores 

The CCE method arriving at the master site score is identical to the method used in the MACLS 
scoring system. Weighted scores were summed across the 26 criteria to produce the CCE total 
site score. With the new CCE scores and the MACLS weighting of 1 to 10, the total site scores 
under the CCE evaluation have a minimum possible value of 133 (i.e., if each of the 26 criterion 
scores for a site was 1), and a maximum possible value of 1,330 (if each of the 26 scores was 
10). This range of total site scores is much larger than the range in the 2009 MACLS study, 
which helps to differentiate the sites. 

Results 

The results of the adjustments to the Kaua‘i Landfill Site Selection scoring system are shown in 
Table 2-19, which shows the site scores for each of the eight alternative landfill sites for all 
26 community-based criteria, the total CCE site scores, and the site CCE rankings. 
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Table 2-19: CCE Scores and Site Rankings for 26 Criteria 

   Kalepa Kekaha-Mauka Kīpū Kōloa Kumukumu Ma‘alo a Pu‘u o Papai Umi 

 CCE Rank: 8 3 5 7 6 1 2 4 

 CCE Total Site Score: 585 835 769 665 707 877 848 780 

Criterion  Weight 
Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

Scaled  
Score 

Wtd 
Score 

1 Population near the site 9 1 9 10 90 10 90 6 54 8 72 10 90 10 90 5 45 
2 Number of residences, schools, hospitals or 

businesses along the access roadway 
8 10 80 10 80 10 80 1 8 10 80 10 80 10 80 10 80 

3 Displacement of residences and/or businesses, 
including agricultural businesses 

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 

4 Proximity to sites of archaeological and historical 
significance 

7 1 7 5 35 1 7 5 35 1 7 5 35 10 70 5 35 

5 Cost of site acquisition 7 6 42 10 70 8 56 9 63 1 7 10 70 9 63 4 28 
6 Ceded or Hawaiian Homestead land 3 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30 
7 Distance from principal highway 4 7 28 10 40 9 36 1 4 10 40 4 16 9 36 7 28 
8 Schools and hospitals along access route 4 10 40 10 40 10 40 10 40 10 40 10 40 10 40 10 40 
9 Residential units or developments along access 

road 
2 10 20 10 20 10 20 1 2 10 20 10 20 10 20 10 20 

10 Quality of agricultural lands 8 1 8 7 56 1 8 7 56 1 8 1 8 1 8 1 8 
11 Consistency of site with existing County land use 

zoning designation 
1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

12 Consistency of site with existing State land use 
district designation 

2 5 10 5 10 5 10 5 10 5 10 5 10 5 10 5 10 

13 Location of site relative to the UIC line 10 1 10 10 100 1 10 1 10 1 10 1 10 1 10 10 100 
14 Proximity to surface water 7 4 28 6 42 3 21 5 35 1 7 10 70 4 28 4 28 
15 Distance to nearest flora and fauna habitat 5 6 30 1 5 3 15 1 5 8 40 4 20 10 50 4 20 
16 Rainfall intensity 5 3 15 10 50 6 30 4 20 1 5 3 15 9 45 8 40 
17 Wind direction relative to populated areas 1 1 1 10 10 10 10 1 1 1 1 10 10 1 1 1 1 
18 Haul distance from major municipal solid waste 

generation areas 
9 10 90 1 9 10 90 7 63 10 90 9 81 5 45 7 63 

19 Adequacy of site drainage 2 7 14 10 20 7 14 7 14 7 14 7 14 7 14 7 14 
20 Cost of development 9 1 9 5 45 5 45 7 63 8 72 10 90 8 72 5 45 
21 Cost of operations 7 10 70 1 7 10 70 8 56 7 49 9 63 5 35 9 63 
22 Availability of utilities (water) 2 3 6 9 18 9 18 8 16 10 20 1 2 6 12 9 18 
23 Access to fire protection 1 6 6 1 1 6 6 6 6 6 6 6 6 1 1 10 10 
24 Availability of existing access roadway from 

highway or collector street/road 
2 3 6 10 20 10 20 10 20 10 20 1 2 7 14 10 20 

25 Proximity to parks and recreational facilities 3 2 6 3 9 5 15 6 18 5 15 1 3 10 30 2 6 
26 Landfill capacity or site life 8 1 8 2 16 2 16 3 24 4 32 10 80 4 32 2 16 
Source: AECOM (2012), Table 6-3 Wtd Score weighted score a The proposed project. 



 Alternatives Analysis – Proposed New Kaua‘i Landfill   
August 2017 and Resource Recovery Park, Ma‘alo, Kaua‘i, HI MSWLF Alternatives 
 

2-61 

The new scoring system has the following desired characteristics: 

 All raw scores are based on the most recent data available. 

 No scaled scoring ranges include zeroes. 

 All criteria have scaled scoring ranges from 1 to 10, with 1 indicating the least desirable site 
and 10 indicating the most desirable site. 

 Some data ranges have been revised as suggested by the community. 

The CCE site list includes the Kumukumu site, which was not analyzed in the MACLS study. 
Therefore, the site rankings are not exactly comparable. Nevertheless, the recommended 
adjustments to the scoring system resulted in clear differences in rankings between the sites. 

In general, the changes in rankings were the result of three factors. First, new data were 
available in 2011–2012 that were not available in 2008–2009 when the first assessment was 
completed. The new data reflected expected changes (e.g., population data from the census) 
and more precise and more accurate data for the sites (e.g., data obtained from the PREE). 

Second, the choice of a range of 1–10 scale for all criteria made the overall scoring 
mathematically more robust. For example, under the previous system: 

 Criterion 1 had a weight of 9 and allowable point values of 0, 2, or 4. Therefore, the 
highest possible score for Criterion 1 was 36 (9×4). 

 Criterion 13 had a weight of 10 and allowable point values of 1, 2, or 3. Therefore, the 
highest possible score Criterion 13 was 30 (3×10). 

 Criterion 1 could have a higher maximum possible score than Criterion 13 (36 vs. 30,) 
despite Criterion 1 being weighted lower than Criterion 13 (9 vs. 10). 

Table 2-20 shows the difference in the scores and ranking of the sites. The Ma‘alo site was ranked 
number one in the 2012 study and number six in the 2009 study. The Umi site was ranked number 
one in the 2009 study and number four in the 2012 study. 

Table 2-20: Comparison of Community Criteria Site Ranks and Total Scores, 2009 and 2012 

Site 

Rank Score 

2009  2012  2009  2012  

Kalepa 7 8 248 585 

Kekaha Mauka 2 3 326 835 

Kīpū 4 5 288 769 

Kōloa  3 7 295 665 

Kumukumu a 6 a 707 

Ma‘alo (the proposed project) 6 1 265 877 

Pu‘u o Papai 5 2 269 848 

Umi 1 4 334 780 
Sources: R. M. Towill (2009); AECOM (2012) 
a The Kumukumu site was not evaluated in the 2009 MACLS report due to prior land use entitlements that had been secured 

for development of a subdivision. The site has since been re-included as a potential landfill site. 
 

2.5.2.6 OTHER IMPORTANT CONSIDERATIONS 

Several of the eight alternative sites analyzed were proposed to be used for a new County landfill 
during siting studies over the past 12 years. In each case, negotiations with the landowner broke 
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down. Based on this previous experience, several factors have proven to be critical, including 
landowner willingness and a site’s value as agricultural land. These factors are interrelated, and are 
discussed in the following sections. 

An additional important decision factor, not captured in the previous studies, is the proximity of the 
site to Kaua‘i’s waste generation centroid (the geographic center of the waste generation on the 
island based on the locations of the residential and commercial sources of waste), which will 
significantly impact costs and sustainability due to waste transportation requirements. 

Developing a RRP co-located with the landfill would maximize waste diversion and promote 
sustainability. Considerations for locating a RRP are presented in Section 3.5. 

Landowner Willingness  

Landowner willingness to house a landfill or sell their property has been identified as a critical 
decision factor to allow timely development of the landfill. Of the eight sites, two are State-owned: 
Kekaha Mauka and Ma‘alo (the proposed project); the rest are privately owned. Although the County 
can condemn private land, it prefers to identify a willing landowner to potentially save significant legal 
and related costs and avoid an undesirable situation. 

The County assessed landowner willingness through questionnaires delivered via certified mail to 
each landowner. The questionnaires provided background on the project and asked the landowners 
whether they would consider negotiating the use of the site for the landfill or RRP. All landowners 
eventually responded, and only the Ma‘alo landowner (site of the proposed project) responded 
affirmatively: 

 The owner of the Kalepa site stated, “Absolutely not; the land is currently in agriculture 
production.” 

 The owner of the Kekaha Mauka site stated that they are not willing to negotiate noting that 
the site is currently in agricultural use. 

 The owner of the Kīpū site stated that they are not willing to negotiate the use of the site, 
stating, “Absolutely not. This land is currently in agriculture production.” 

 The owner of the Kōloa site stated, “Absolutely not; the land is currently in agriculture 
production.” 

 The owner of the Kumukumu site responded, simply “No.” 

 The owner of the Ma‘alo site (the proposed project) stated that they are willing to consider 
the County’s use of the site. Additionally, the owner of a nearby parcel has indicated that 
they may be willing to lease a site for a RRP. 

 The owner of the Pu‘u o Papai site stated that they are not willing to negotiate because the 
“area is being leased long-term to an important land tenant, whose operations would be 
significantly affected.” 

 The owner of the Umi site indicated that they were strongly opposed to having their site 
considered due to “actively cultivated, highly productive coffee fields” and the property’s 
designation as “Important Agricultural Lands.” 

High-Value Agricultural Sites 

All of the eight identified sites currently have various degrees of agricultural or similar uses (e.g., 
livestock grazing). Most of the sites are predominantly or significantly classified as “prime” or 
“unique” agricultural land by the State under the “Agricultural Lands of Importance to the State of 
Hawai‘i” (ALISH) system. Kekaha Mauka is the parcel with the least portion classified as prime or 
unique. However, a range of different uses is currently being pursued. 
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For example, on one end of the spectrum is Kumukumu, which appears to be partially used for 
grazing only, which could be considered minimally burdensome to relocate. On the other end of the 
spectrum, the Umi site has well-established coffee growing operations, and is the only potential 
landfill site designated as an important agricultural land (IAL). Coffee plants are high-value crops that 
take significant time to establish and therefore could be considered more burdensome to relocate. 
Both the State and County are undertaking significant effort to promote high-value agricultural sites. 

Sustainability 

An additional decision factor, not considered in the studies previous to the 2012 Siting Study, is the 
proximity of the site to Kaua‘i’s waste generation centroid. The distance between a landfill and RRP 
site and Kaua‘i’s waste generation centroid provides a measure of the hauling of waste and 
recyclables that will be required. According to the data in the County’s ISWMP, the island’s waste 
generation centroid is estimated to lie between Līhu‘e and Hanamā‘ulu. Siting the landfill and RRP 
closer to the island’s waste generation centroid will have positive impacts on: 

 Fuel consumption 

 Carbon footprint 

 Waste transportation–related costs 

 Waste transportation–related traffic 

Analysis of the relative sustainability of the sites is beyond the scope of this alternatives analysis, but 
one important consideration is addressed: waste transportation cost and associated resource use 
(e.g., fuels, carbon footprint, costs). Generally, sites that minimize waste shipment are more 
sustainable and less expensive. Table 2-21 compares the MSW transported and distance from the 
County’s four transfer stations to the eight potential landfill sites. The table uses data from the 
ISWMP (R. W. Beck 2009). Results are presented in terms of the product of the distance and the 
amount of MSW shipped (ton-miles per year). The cost factor is based on the County’s unit cost 
(dollars per ton-mile) of transportation. The sites are sequenced from those requiring the least to the 
most transportation. 

Table 2-21: Waste Shipment Comparison of Alternative Landfill Sites 

Transfer 
Station Unit 

Kumu-
kumu Kalepa Kīpū Ma‘alo a Umi Kōloa  

Pu‘u o 
Papai 

Kekaha 
Mauka 

Hanalei Daily Waste (TPD) 21 21 21 21 21 21 21 21 

 Annual Waste (TPY) 7,392 7,392 7,392 7,392 7,392 7,392 7,392 7,392 

 Distance (mi) 15.5 27.8 30.5 29.1 40.5 38.2 46.8 54.7 

 Ton-Miles/year 114,576 205,498 225,456 215,107 299,376 282,374 345,946 404,342 

Hanapēpē Daily Waste (TPD) 24 24 24 24 24 24 24 24 

 Annual Waste (TPY) 8,448 8,448 8,448 8,448 8,448 8,448 8,448 8,448 

 Distance (mi) 28.5 20.7 15.1 22.0 6.5 15.4 3.4 11.2 

 Ton-Miles/year 240,768 174,874 127,565 185,856 54,912 130,099 28,723 94,618 

Kapa‘a  Daily Waste (TPD) 31 31 31 31 31 31 31 31 

 Annual Waste (TPY) 10,912 10,912 10,912 10,912 10,912 10,912 10,912 10,912 

 Distance (mi) 3.7 10.5 13.1 11.7 23.1 20.9 29.5 37.3 

 Ton-Miles/year 40,374 114,576 142,947 127,670 252,067 228,061 321,904 407,018 

Līhu‘e Daily Waste (TPD) 34 34 34 34 34 34 34 34 

 Annual Waste (TPY) 11,968 11,968 11,968 11,968 11,968 11,968 11,968 11,968 

 Distance (mi) 12.9 5.0 6.2 6.3 16.2 14.0 22.6 30.5 

 Ton-Miles/year 154,387 59,840 74,202 75,398 193,882 167,552 270,477 365,024 
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Transfer 
Station Unit 

Kumu-
kumu Kalepa Kīpū Ma‘alo a Umi Kōloa  

Pu‘u o 
Papai 

Kekaha 
Mauka 

Total Ton-Miles/year 550,106 554,787 570,170 604,032 800,237 808,086 967,050 1,271,002 

Unit Cost ($/Ton-Mile) 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

Total 
Hauling 
Cost 

Cost ($/yr) 385,074 388,351 399,119 422,822 560,166 565,660 676,935 889,701 

% Exceeding Minimum Site — 0.9% 3.6% 9.8% 45.5% 46.9% 75.8% 131.0% 
Source: AECOM 2012, Table 7-1 
Note: Tons per year for each transfer station is the daily rate times 352 days/year. 
mi mile 
a The proposed project. 
 

Additionally, in qualitative terms, co-locating a RRP at any of these four top-ranked sites would have 
similar beneficial sustainability effects, in terms of making reuse and recycling efforts at a RRP more 
economical, more convenient, and thus more likely to be successful. They are also the closest sites 
to Nāwiliwili, and are thus preferable for potential off-island shipment of recovered material. 

2.5.3 Overall Site Comparison 

Table 2-22 compares some of the major considerations for the eight alternative sites. The order of 
the decision factors is not intended to imply any relative importance. All sites are feasible, and any 
identified real or perceived deficiency in a particular site can potentially be mitigated. The table also 
identifies advantages and disadvantages for each site. The environmental impacts of developing a 
new MSWLF are largely the same for all the sites. These and other general considerations are as 
follows. 

Environmental impacts of developing a new MSWLF: 

 Potential transport of contaminants offsite by surface/storm water, mitigated by installing and 
maintaining an effective surface water management system. 

 Potential contaminant migration to underlying soil and groundwater, mitigated by installing 
and maintaining a modern landfill liner system and leachate management system. 

 Collected leachate requiring potential treatment and disposal. 

 Greenhouse gases (e.g., methane, carbon dioxide) generated by waste decomposition, 
mitigated by installing and maintaining a LFG extraction system or a gas-to-energy facility 
(see Section 3.4). 

 Odor nuisance, mitigated by implementing daily soil cover of the active landfill cells. 

 Source required for sufficient quantities of daily soil cover. 

 Increased vehicle emissions and dust generation. 

Other considerations for developing a new MSWLF: 

 Provides essential place for safe disposal of island’s MSW. 

 Generates traffic nuisance. 
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Table 2-22: Overall Comparison of Site Attributes and Rankings for Eight Potential MSWLF Sites, County of Kaua‘i 

Site 
Willing 

Landowner? 

Estimated Site  
Life in Years  
(and Rank) 

2012 Community 
Criteria Evaluation  

Estimated Total 
Cost per Year of 
Site Life ($MM) 

Estimated Initial 
Cost ($MM) Agricultural 

Value 

Central 
Location / 

Sustainability Advantages Disadvantages Score Rank Cost Rank Cost Rank 

KALEPA 

 

No 26 8 585 8 $ 8.36 8 $ 32.3 7   

• Near island’s waste centroid, providing cost savings and positive 
sustainability effects. 

• Unwilling private landowner. 
• Shortest site life of all sites under consideration. 
• Ranks last on the CCE. 
• Most expensive annual and initial costs. 
• Active agricultural land use.  
• Mitigation measures could be required to minimize wildlife hazards 

potentially posed to Lihue airport operations (see EIS Appendix G) 
KEKAHA MAUKA 

 

No 60 5 835 3 $ 7.59 7 $ 26.5 1   

• Ranks third on the CCE. 
• Lowest initial cost 
• Located near existing Kekaha Landfill, which has some in-place 

infrastructure. 
• Relatively low nuisance factor due to distance from population. 
• Located below the UIC line. 
• Low rainfall. 
• Located near existing roadway. 

• Unwilling landowner (State of Hawaii). 
• County cannot condemn State-owned property; requires willing 

landowner. 
• Distant from island’s waste centroid. 
• Second most expensive annual cost. 
• Active agricultural land use. 
• Local community has already hosted the existing Kekaha Landfill. 

KĪPŪ 

 

No 56 6 769 5 $ 7.42 5 $ 28.7 3   

• Near island’s waste centroid, providing cost savings and positive 
sustainability effects. 

• Located near existing roadway. 
• Low initial cost. 

• Unwilling private landowner. 
• Third shortest site life. 
• Mitigation measures could be required to minimize wildlife hazards 

potentially posed to Lihue airport operations (see EIS Appendix G) 

KOLOA 

 

No 69 4 665 7 $ 7.11 4 $ 27.6 2   

• Located near existing roadway. 
• Low initial cost. 

• Unwilling private landowner. 
• Groundwater utility: the DOW has stated that groundwater supply 

wells in the area are productive, and that they may want to advance 
additional wells in the future. 

KUMUKUMU 

 

No 104 2 707 6 $ 6.94 2 $ 30.9 6   

• Second longest site life. 
• Second least annual cost. 
• Near island’s waste centroid, providing cost savings and positive 

sustainability effects. 
• Disruption of current site activities relatively minor compared to other sites. 
• Located near existing roadway. 

• Unwilling private landowner. 
• Possible wetlands features may require mitigation. 
• Ranked somewhat low on the CCE. 

MA‘ALO 

 
(PROPOSED PROJECT) 

Yes 264 1 877 1 $ 6.49 1 $ 38.1 8   

• The only willing landowner. 
• Longest site life. 
• Overall least annual cost. 
• Ranks best on the CCE. 
• Near island’s waste centroid, providing cost savings and positive 

sustainability effects. 
• Landowner willing to site adjacent RRP. 
• Low nuisance factor due to local topography. 

• Highest initial cost. 
• Possible off-site wetland features may require mitigation if the 

Alternative RRP site is implemented and if Driveway 1 is used to 
connect the sites. 

• Mitigation measures could be required to minimize wildlife hazards 
potentially posed to Lihue airport operations (see EIS Appendix G) 

PU‘U O PAPAI 

 

No 95 3 848 2 $ 7.00 3 $ 29.6 4   

• Ranks second on the CCE. 
• Third longest site life. 
• Third least annual cost. 
• Low rainfall. 

• Unwilling private landowner. 
• Active agricultural land use. 
• Distant from island’s waste centroid. 
• Site may be prohibited due to proximity to Port Allen airport 
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Site 
Willing 

Landowner? 

Estimated Site  
Life in Years  
(and Rank) 

2012 Community 
Criteria Evaluation  

Estimated Total 
Cost per Year of 
Site Life ($MM) 

Estimated Initial 
Cost ($MM) Agricultural 

Value 

Central 
Location / 

Sustainability Advantages Disadvantages Score Rank Cost Rank Cost Rank 

UMI 

 

No 53 7 835 4 $ 7.56 6 $ 30.1 5   

• Located below the UIC line. 
• Low rainfall. 
• Located near existing roadway. 

• Unwilling private landowner. 
• Second shortest site life. 
• High annual and initial cost 
• Disruption of current agricultural uses relatively significant compared 

to other sites. 
• Designated as Important Agricultural Land 
• Distant from island’s waste centroid. 
• Site may be prohibited due to proximity to Port Allen airport 
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3.0 RRP ALTERNATIVES 

The County’s ISWMP (R. W. Beck 2009) provided a recommended action plan for the County to 
maximize waste diversion by implementing cost-effective integrated solid waste management 
components. It identified infrastructure components to maximize waste diversion, including a MRF 
and a composting facility. The concept of a RRP evolved from the ISWMP by proposing to combine 
the various components at a single integrated location, producing a “one stop shop” for the island to 
reduce, reuse, and recycle. The RRP facilities could receive and process Curbside-collected 
recyclables, bulky non-hazardous waste materials, and small-volume difficult-to-manage or 
hazardous waste materials, organics, and recyclables from commercial businesses or private waste-
haulers. 

Recycled material markets exist off-island (primarily in the U.S. mainland and Asia) for materials 
such as cardboard, ferrous metals and appliances, scrap paper, glass, plastics, scrap tires, solvents 
and oil filters, scrap tires, and auto batteries. Several on-island operators also use recycled 
materials, such as organics and recycled glass. Sorted materials are expected to be marketed to 
both on- and off-island markets by a private contractor. It may be necessary to store some materials 
until viable markets become available or an adequate volume of material has accumulated. Materials 
marketed off-island are expected to be consolidated/containerized and transported in transfer trailer 
trucks to Nāwiliwili Harbor in Līhu‘e for transshipment to the end-user.  

Alternatives for the RRP component of the proposed project (developing and operating a new 
MSWLF and RRP at the Ma‘alo site) are evaluated below. 

3.1 NO ACTION FOR DEVELOPING A RRP 

The No Action alternative involves taking no further action to address the County’s waste reduction 
goals or its intent to implement additional waste diversion programs, and to further its zero-waste 
principles and policy through the development of a RRP. 

ENVIRONMENTAL IMPACTS: 

 Lost opportunities to enhance diversion of material from the landfill would result in more 
quickly using available landfill capacity.  

 Construction and operation of RRP facilities can result in emissions to the air (noise, 
particulates, odor), water, and soil environments; these can be mitigated through efficient 
and responsible design, construction, and operational techniques. Potential environmental 
impacts of individual components/facilities of the proposed RRP are identified in Section 3.4. 

OTHER CONSIDERATIONS: 

 The County would avoid the expenditure of public funds for the development of a RRP. 

 The County would lose an opportunity to encourage and accelerate reuse and recycling of a 
broad range of materials, which is inconsistent with the County’s objectives. 

 Nuisance impacts may be associated with vehicle traffic generated by the RRP. 

3.2 DELAYED ACTION FOR DEVELOPING A RRP 

Under this alternative, action to identify and develop a RRP would be would be delayed, and 
diversion of waste from the landfill would continue to be accomplished using only existing County 
infrastructure and programs. 
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ENVIRONMENTAL IMPACTS: 

 Negative environmental impacts of landfilling would continue at or near the current rate, with 
no additional reduction in the waste stream destined for a MSWLF, and without a centralized 
location to implement new technologies or processes. 

OTHER CONSIDERATIONS: 

 The County would gain additional time to secure public funds for the development of the 
RRP facilities. 

 Implementation of the County’s waste diversion goals could be delayed. 

3.3 ALTERNATIVES TO DEVELOPING A RRP 

If the RRP or its component facilities are not implemented, the County will continue to rely on 
existing or other new recycling and diversion programs. Any material not otherwise managed would 
be landfilled. 

3.3.1 Continued Reliance on Other County Diversion Programs 

In the absence of a RRP, the County will, as a practical matter, continue relying on existing and other 
new recycling and diversion programs that are not associated with this project. The County is 
expected to continue to operate its existing programs and expand its existing programs, regardless 
of whether a RRP is developed; the RRP is envisioned as a central facility to complement and 
enhance those other programs.  

ENVIRONMENTAL IMPACTS: 

 An opportunity to increase diversion via the synergistic effects of the new RRP associated 
with the new landfill and supporting existing and future County recycling and diversion 
programs will be lost, potentially increasing the amount of waste landfilled, decreasing the 
life of the landfill, and possibly resulting in more chemicals of concern in the leachate (e.g., if 
fewer consumer electronics or less household hazardous wastes are diverted from the 
landfill). 

FEASIBILITY: 

• While this is a feasible alternative that is recommended whether or not the RRP is 
implemented, it is identical to the no action alternative, with respect to the RRP. 

3.3.2 Landfilling of Recyclables 

If an RRP is not developed, it is expected that less waste diversion would occur and more material 
would find its way to the landfill. 

ENVIRONMENTAL IMPACTS: 

 The benefits of diverting more recyclable materials and reducing the use of the landfill would 
not be realized.  

• The additional space needed to landfill the island’s recyclables would shorten the life of the 
landfill and increase the environmental impacts of landfilling. 

OTHER CONSIDERATIONS: 

• The cost and potential environmental impacts of developing a RRP would be avoided. 
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FEASIBILITY: 

• The County’s zero-waste management principles and policy and the waste diversion goals 
set by the County in the ISWMP would be better promoted with the establishment of an 
RRP. 

3.4 ALTERNATIVE DESIGN DETAILS FOR A RRP 

3.4.1 Alternate Locations for a RRP at Ma‘alo 

The proposed project provides two alternatives for locating a RRP: either within the proposed Ma‘alo 
MSWLF parcel (currently owned by the State of Hawai‘i) or at the nearby 83-acre Alternate RRP site 
(owned by Grove Farm Company, Inc.). The Conceptual Design for the proposed project (AECOM 
2014) contains the facility layout at both locations.  

ADVANTAGES OF LOCATING THE RRP ON THE MSWLF PARCEL: 

 Housing the RRP near the entry to the landfill would promote the “one stop shop” concept to 
promote maximization of reuse and recycling.  

 Construction and operational cost savings would be expected.  

ADVANTAGES OF LOCATING THE RRP ON THE ALTERNATE RRP PARCEL: 

 Larger area is available to accommodate future needs at the RRP. 

 More area is available for the landfill, extending its useful life. 

3.4.2 RRP Components 

The County has not yet decided whether to implement a RRP and which facilities would be included, 
but this EIS is being prepared under the assumption that the RRP facilities will likely be phased in 
and developed over time, with high-priority facilities constructed first and others brought online as 
additional needs are determined and as additional funding becomes available. Accordingly, 
Alternative Components for a RRP largely overlap with the Delayed Action for Developing a RRP 
Alternative (Section 3.2). 

The following elements for a RRP were recommended in the Kaua‘i Resource Recovery Park 
Feasibility Study (AECOM 2013; EIS Appendix C): 

 A centralized drop-off facility that includes drop-off bins for recyclable materials, green 
waste, scrap metal, C&D waste from residents and small commercial generators, used tires, 
and residential wastes 

 An onsite processing area for metals including vehicles, white goods, propane tanks, and 
scrap, as well as C&D waste and used tires 

 A specially designed area for the receipt, bulking, lab packing, and storage of household 
hazardous waste, and areas for used motor oil and filters, used cooking oil, electronic waste, 
a HI-5 redemption center, a reuse center, and center for hard-to-recycle materials 

 A single-stream MRF designed to process residential curbside-collected materials, HI-5 
redemption materials, and materials from commercial sources 

 A composting facility transitioning to an aerated static pile facility to process curbside 
collected green waste, bio-solids, and food waste 

 A landfill gas to energy (LFGtE) facility 

Additionally, some land at the RRP would be set-aside for a potential future waste to energy facility, 
if and when practical. Details and planning-level cost estimates for each of these facilities are 
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included in the RRP FS. The ISWMP (R. W. Beck 2009) identified a MRF and composting facility as 
key infrastructure components to maximize waste diversion on Kaua‘i. The MRF and LFGtE facility 
are the only proposed RRP facilities that are expected to generate positive revenue. 

Environmental impacts and other considerations associated with the individual RRP facilities 
recommended in the RRP FS are as follows: 

 Integrated public drop-off and reuse facility. Activities undertaken at the integrated or 
centralized public drop-off and reuse center would be largely outdoors. The exception would 
be the reuse activities, educational facilities, HI-5 redemption center, and HHW facilities, 
which would be in an enclosed building. The drop-off area would be on a paved surface or 
pad with proper site drainage for storm water collection and management, to minimize 
potential effects to groundwater. A roof or canopy over the various drop-off bins would 
protect the materials from inclement weather and minimize any potential contamination. 

Air emissions would be associated with public vehicle traffic and that of onsite traffic when 
moving the collection bins. The potential for odors would exist but would be minimal because 
only a small amount of putrescible waste is expected to be collected at this location. 

 Metals, C&D material, used-tire, and hard-to-recycle materials. Processing of these 
items would be conducted on a hard-surface pad minimize any potential for contact with 
groundwater. Runoff would be controlled on site with proper drainage for storm water 
collection and management. 

The grinding, crushing, and shredding of materials has the potential to create air emissions 
including dust/particulates and noise. Dust and noise emissions may also result from mobile 
equipment and truck traffic. 

 MRF. The MRF would be inside an enclosed building with an impervious floor surface to 
prevent contact of waste with any storm water. This would likely result in negligible impacts 
to land or groundwater, and would minimize air impacts (noise and/or particulates). No 
putrescible waste would be managed through this facility. Any wastewater would be 
collected in the building’s drainage systems and properly managed. The sale of materials 
recovered from the facility is expected to generate positive revenue, which would help offset 
the RRP’s operational expenses. 

Curbside-collection truck traffic delivering collected materials to the facility may create traffic 
impacts on local roads, and have associated noise and particulate impacts. 

 Composting facility. Potential impacts to groundwater from waste leachate may be 
mitigated by operating on a paved or impervious surface. If the RRP is co-located at the 
landfill, then storm water and leachate management facilities would be readily available. 

Aerobic processing of organics may cause environmental nuisance through air emissions 
(odor or particulates). Noise impacts may be associated with site equipment used to turn the 
compost piles. Impacts to storm water may occur through contact with waste, and site runoff 
may require management as leachate. Truck traffic to the facility may generate nuisance 
traffic impacts on local roads and have associated noise and particulate impacts. These 
potential negative impacts can be mitigated through an effective design for the facility and 
responsible day-today operation. 

 LFGtE system. Landfill gas (LFG) is generated by the decomposition of organic material in 
a MSWLF. It is a combustible mixture comprising mainly methane and carbon dioxide, and is 
commonly collected and directly combusted (i.e., flared) to ensure safety and prevent odors. 
It may optionally be used to generate energy. For projects the scale of the proposed Ma‘alo 
MSWLF, large reciprocating engines are typically used to generate electric power. The most 
efficient engines have rated capacities of approximately 1.4–1.6 MW. It is estimated that the 
Ma‘alo landfill could begin producing sufficient levels of LFG to support operation of one 
such generator approximately 7 years after it first begins accepting MSW, two after 
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approximately 18 years, and three after approximately 96 years. Any LFG collected during 
the peak years that is unused by the LFGtE facility would be flared. Such a system at Ma‘alo 
is projected to generate net positive revenue of up to $1.7 million per year by the time the 
first Phase of the landfill is completed, and to $4.0 million per year during later phases of 
landfill development, which would offset operational expenses for the RRP (see the RRP FS, 
contained in the EIS Appendix C). During the landfill post-closure period (after waste has 
ceased being accepted), the three generators could be similarly phased out, as generation 
of LFG decreases.  

Air emissions associated with a combustion engine and odor emissions would be expected; 
however, the amount of electricity generated and vended would eliminate the need to 
generate it by other means, the vast majority of which currently done using imported liquid 
petroleum. Truck traffic to the facility may generate nuisance traffic impacts on local roads 
and have associated noise and particulate impacts. 

• Overall traffic. Projected vehicle traffic generation for the various proposed RRP 
components/facilities is included in the RRP FS, and overall potential traffic impacts are 
assessed in detail in the TREFS (AECOM 2014). The TREFS recommends several roadway 
improvements to mitigate impacts of vehicles accessing the proposed project, including 
signalization of the Highway intersection and paving of the driveway(s) to the site. 

3.4.3 Surface Water Management System Retention Basins 

• As described above for the landfill (Section 2.4.4), several surface water management 
system alternative designs were considered for the RRP.  

PROPOSED SURFACE WATER RETENTION BASIN ALTERNATIVE: 

An open detention basin with 48-hour discharge is recommended. This alternative would comply with 
FAA guidance for wildlife attractants, continue to provide water to downstream, offsite features, and 
would not require the footprint expense of a covered basin with a floating geomembrane cover. 

3.5 ALTERNATIVE LOCATIONS FOR A RRP 

Locations considered for siting a RRP are the eight potential new MSWLF sites evaluated in the 
2012 New Landfill Siting Study (AECOM 2012; summarized in Section 2.5.2), plus a location near 
Nāwiliwili Harbor. Important considerations in siting a RRP are its proximity to the island’s waste 
generation centroid, to the County’s future MSWLF, and to the port. 

Of the eight sites evaluated in the 2012 Siting Study, it was determined that Kalepa, Kīpū, 
Kumukumu, Kōloa, and Ma‘alo (the proposed project) are located nearest the island’s waste 
centroid: 

 Environmental impacts of siting a RRP near the island’s waste centroid: 

o Reduced fuel consumption and carbon footprint 

o Concentrated vehicular traffic in an area associated with relatively heavy traffic loads 

 Other considerations of siting a RRP near the island’s waste centroid: 

o Potentially increased receipt of materials from the public and commercial businesses 

o Decreased hauling costs and traffic both for public and County-operated hauling 
vehicles 

o The 2012 Siting Study included consideration of co-locating a RRP at the new MSWLF 
site. The study found that all eight sites evaluated have sufficient room to accommodate 
a 40-acre RRP: 
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 Environmental impacts of siting a RRP at or adjacent to the County’s MSWLF: 

o Increased concentration of potential negative environmental impacts at the site 

o Increased traffic and vehicle emissions at the site and on the access route 

 Other considerations of siting a RRP at or adjacent to the County’s MSWLF: 

o Increased use of the RRP, thus increased diversion of waste from the new landfill 
(through removal and recovery of materials that would otherwise be disposed of), in turn 
providing cost savings to the County, extended life of the landfill, and increased 
sustainability 

o Decreased traffic, waste-related transportation impacts, fuel use, and cost to transport 
process residuals from the RRP to the landfill 

o Potentially increased receipt of materials from the public and commercial businesses 

The following analysis examines siting a RRP are at (or near) the proposed new MSWLF site 
(Section 3.5.1), at one of the seven alternative potential landfill sites (Section 3.5.2), and near 
Nāwiliwili Harbor, to reduce the cost of transporting to the port consolidated recyclables destined for 
off-island shipment (Section 3.5.3). The analysis includes examination of the overall advantages and 
disadvantages of the various sites. 

3.5.1 RRP Located at the Ma‘alo Site 

The proposed project includes locating a RRP at the Ma‘alo site (either on the same parcel as the 
new MSWLF or at nearby alternate site). Several of the reasons identified in the 2012 Siting Study 
for locating the proposed MSWLF at Ma‘alo also apply to the RRP: 

 Landowner willingness. Both property owners (the MSWLF site and the alternate RRP site) 
have indicated a willingness to allow their parcel’s use for a RRP. 

 2012 Siting Study ranking. The Ma‘alo site ranked the highest based on the CCE (Section 
2.5.2.5). 

 Proximity to the waste centroid. The Ma‘alo site is located near the island’s waste centroid. 

 Other factors. The current land use (grazing) can be shifted to nearby locations with minimal 
disruption, and the topography of the site vicinity shields visual impacts. 

OTHER ADVANTAGES OF LOCATING A RRP AT THE MA‘ALO SITE: 

 Synergistic effect of locating the RRP near the proposed landfill. 

 Potentially to reduce use of, or possibly even close down, existing County transfer stations at 
Kapa‘a or Līhu‘e. 

 Central location encourages public and commercial participation, and is thus consistent with 
the County’s intent to increase sustainability. 

DISADVANTAGES OF LOCATING A RRP AT THE MA‘ALO SITE: 

 Undeveloped rural location may involve higher initial development costs for associated 
infrastructure improvements (e.g., roadway access, utilities). 

 Wetlands features may require mitigation if the alternative RRP site is chosen. 

 The site is not directly near the port. 
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3.5.2 RRP Located at or near an Alternative Potential MSWLF Site 

The seven other potential landfill sites identified in the 2012 Siting Study were also considered as 
possible sites for a RRP. 

ADVANTAGES OF LOCATING A RRP AT OR NEAR AN ALTERNATIVE POTENTIAL MSWLF SITE: 

 Four of the alternative potential landfill sites (Kalepa, Kīpū, Kumukumu, and Kōloa) are 
centrally located, which encourages public and commercial participation, and is thus 
consistent with the County’s intent to increase sustainability and reduce transportation fuel 
use and cost. 

DISADVANTAGES OF LOCATING A RRP AT OR NEAR AN ALTERNATIVE POTENTIAL MSWLF SITE: 

 All seven alternative sites are privately owned, and all the owners indicated they are 
unwilling to sell or lease their site to the County for use as a MSWLF or RRP. 

 The four alternative sites located near the island’s waste centroid (Kalepa, Kīpū, Kumukumu, 
and Kōloa) ranked in the lower 50% (rankings 5–8) of the 2012 CCE rankings for a new 
MSWLF (Table 2-19), and thus would not be preferred for the RRP either. The other three 
alternative sites (Kekaha Mauka, Pu‘u o Papai, and Umi) are located farther from the waste 
centroid, which increases the cost and carbon footprint for transportation, while decreasing 
convenience. 

 All the reasons to locate the RRP near the proposed MSWLF are reasons not to locate the 
RRP at another site. 

3.5.3 RRP Located near Nāwiliwili Harbor 

Another potential alternative site for a RRP would be on industrial land near Nāwiliwili Harbor. 

ADVANTAGES OF LOCATING A RRP NEAR NĀWILIWILI HARBOR: 

 The shorter haul distance to the port could provide some transportation advantages, 
although the advantages could be less than those gained from locating a RRP near the 
waste centroid and landfill. 

DISADVANTAGES OF LOCATING A RRP NEAR NĀWILIWILI HARBOR: 

 The benefits of co-locating with the landfill would be eliminated. 

 Sufficient area near the port, with the potential for proper zoning, has not been identified. 

 The facilities would be closer to other existing land uses (residential, tourist, commercial), 
and therefore would affect more people. 
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4.0 CONCLUSIONS 

Conclusions regarding each of the alternatives are presented in Sections 4.1 for the MSWLF and in 
Section 4.2 for the RRP. For both components of the proposed project, each alternative is identified 
for retention or elimination from further consideration. The retained alternatives are summarized in 
Section 4.3. 

4.1 CONCLUSIONS FOR MSWLF ALTERNATIVES 

4.1.1 No Action and Delayed Action for Developing a New MSWLF 

The no action and delayed action alternatives would fail to address the future needs of the County 
for the safe and efficient disposal of MSW on the island. The Kekaha MSWLF would reach its 
capacity in the coming years with no alternative in place, and the County would be without a 
permitted facility for the disposal of the MSW generated on the island, resulting in adverse effects to 
the environment and public health.  

These alternatives fail to achieve the project objective, and have been eliminated from further 
consideration. 

4.1.2 Alternatives to Developing a New MSWLF 

4.1.2.1 LANDFILL MINING AND RECLAMATION 

The potential public health, safety, and environmental impacts render the LFMR alternative less 
desirable than establishment of a new modern landfill. The LFMR alternative could be quite costly, 
could increase the risk of a release to the environment, and it is not clear whether all required 
permits could be obtained, therefore it is not known whether this alternative could be implemented in 
time to satisfy the project objectives. 

The LFMR alternative has been eliminated from further consideration. 

4.1.2.2 OFF-ISLAND TRANSSHIPMENT OF MSW 

Transshipment to H-POWER on O‘ahu or to a U.S. mainland landfill offers the advantage of avoiding 
the need for on-island landfill capacity for the County’s entire MSW stream, but does not replace the 
need for a landfill, at least for prohibited materials, or in the event of disasters (such as hurricane 
Iniki). Transshipment would be much more costly, and continued waste acceptance at the receiving 
facility would be out of the County’s control, could be interrupted by natural disasters, public policy 
decisions, or contract or labor issues, and therefore may not allow the County to continue to satisfy 
its mandate to manage Kaua‘i’s waste stream. Transshipment to H-POWER offers some 
environmental benefits and could extend the life of the current landfill; however, it is neither a total 
nor a permanent solution, and the County would need a new landfill, albeit later.  

Due to the high cost associated with off-island transshipment, long term reliability questions, and the 
continued need for on-island landfill capacity for prohibited materials, the Transshipment of MSW 
alternative does not completely satisfy the project objectives, and has been eliminated from further 
consideration. 

4.1.2.3 ALTERNATIVE TECHNOLOGIES 

None of the alternative technologies to landfilling satisfies the County’s ISWMP criteria for 
acceptable technologies, and none would entirely satisfy the project objectives and replace the need 
for a landfill. Thus, all Alternative Technologies have been eliminated from further consideration. 
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ANAEROBIC DIGESTION 

An Anaerobic Digestion facility is not capable of processing the County’s entire MSW waste stream, 
and the process would still require landfilling of the remainder of the County’s waste stream. No 
proven market exists in the United States for the MSW compost product, and environmental 
concerns regarding the potential presence of heavy metals and persistent organics in the compost 
could limit beneficial reuse.  

AEROBIC DIGESTION 

Although composting the organic fraction of MSW is technically viable, considerable pre-processing 
is required to remove the non-organic faction, and the significant quantities of residual waste still 
requires management (e.g., via landfilling). No proven market exists in the United States for the 
MSW compost product, and environmental concerns regarding the potential presence of heavy 
metals and persistent organics in the compost could limit beneficial reuse.  

HYDROLYSIS AND FERMENTATION 

The use of hydrolysis and fermentation to convert biomass into ethanol has been proven 
commercially, but considerable pre-processing is required to remove the non-organic faction. The 
economic feasibility of hydrolysis and fermentation of MSW has not been demonstrated on a 
commercial basis, and a significant portion of the County’s MSW would not be amenable to 
treatment via the organic fraction of MSW.  

PLASMA ARC 

While the technology remains promising, plasma arc gasification of MSW has not been proven 
commercially; no plasma arc gasification facilities have been proven viable and reliable at processing 
MSW in the long term. No plasma arc facilities currently treat MSW in the United States on a regular 
basis. 

GASIFICATION AND PYROLYSIS 

Gasification and Pyrolysis of MSW has not been proven commercially. Although some U.S. facilities 
were constructed in the late 1970s and early 1980s, they never became commercially successful 
and were closed. One commercial pyrolysis facility in Japan apparently processes 200 TPD of MSW, 
but not much reliable information is available.  

WASTE TO ENERGY 

While various WtE technologies are proven, and can process MSW while generating useful energy, 
they cannot eliminate the need for a landfill for the unacceptable fraction of the waste stream and for 
the significant quantity of process residuals. Coupled with the lengthy permitting process; it may not 
be possible to site, build, and begin operating a new WtE facility before the Kekaha MSWLF reaches 
its capacity in the coming years. 

ENHANCED RECYCLING 

Expanding the County’s current recycling infrastructure provides many benefits, is recommended, 
and would decrease the amount of materials that are sent to landfill. However, it would not eliminate 
the need for a landfill, and therefore does not satisfy the project objective.  

The Enhanced Recycling alternative is eliminated from further consideration as an alternative to 
establishing a new landfill for the purposes of this EIS. (The County will continue to implement 
enhanced recycling, but it will not be analyzed further in this EIS, and it is completely compatible with 
the proposed project.) 
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4.1.3 Alternative Design Details for a New MSWLF 

Two alternative facility layouts (Alternative 1 and Alternative 2) are presented in detail in the 
conceptual design report, and have been retained for further consideration in this EIS. In addition, 
the following design detail alternatives have been analyzed in detail in the MSWLF conceptual 
design report: 

 While applicable laws only require a single liner, a double liner was analyzed for enhanced 
groundwater protection and is recommended as part of the proposed facility design.  

 A simple and reliable passive leachate collection system is proposed, rather than an active 
system. 

 A leachate evaporation pond is proposed to treat the leachate onsite, rather than leachate 
holding tanks, leachate recirculation, or direct pumping into the sewer system. 

 An open surface water detention basin with 48-hour discharge is recommended, rather than 
an infiltration basin, a longer-duration detention basin, or use of a floating cover.  

 A landfill gas flare system will likely be implemented in the early years of operation, and it is 
anticipated that a LFGtE facility will be implemented once sufficient LFG is available. In order 
to keep its options open and select the most advantageous system, the three options 
allowed by the Clean Air Act are retained.  

The Conceptual Design report contains detailed descriptions and analyses of the recommended 
alternative design details. 

4.1.4 Alternative Locations for a New MSWLF 

Eight potential alternative locations for the proposed project were analyzed in this project’s Siting 
Study Report. All sites are technically feasible, but no site is perfect. The County could reasonably 
decide which site to pursue based on several different criteria, or combinations of considerations. 
After weighing pros and cons of the various rankings, important decision making criteria, and other 
measures presented in the Siting Study, the Ma‘alo site (the proposed project) is considered the 
most practicable and viable alternative, and is retained for further consideration: 

 The Ma‘alo site represents the longest-term solution for the County’s waste disposal 
problem. Its estimated site life of approximately 264 years can potentially be extended even 
further with the operation of a RRP, making it a near-permanent solution to the County’s 
needs. As evidenced by the last 14 years of the County’s efforts to site a landfill, and the 
many years yet to come before one is operational, the value of this near-permanent solution 
cannot be overemphasized. 

 The Ma‘alo site is also the only site identified in the island of Kauai that currently has a 
potentially willing landowner. As the lack of a willing seller has been the cause of failure of 
previous siting efforts, this could reasonably be the overriding decision-making factor relied 
on by the County. 

 Although it has a relatively high initial cost, the Ma‘alo site is the most economical site over 
the life of the landfill, due to its long site life. The overall site development costs would not be 
incurred in full at the inception of the site; the County can build successive cells as they 
become needed. Similarly, displacement and relocation of current land users could be 
phased over many years, lessening the potential impacts. 

 The Ma‘alo site ranks the highest in the CCE system. Other factors favoring the Ma‘alo site 
include its central location (which would save cost and fuel, decrease waste-related traffic, 
and provide positive sustainability effects), the relatively ease with which current land uses 
(grazing) can be relocated to nearby locations, and topography that shields the site, 
minimizing adverse visual impacts. 
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As a result of the Siting Study, the seven other potential sites for siting a new MSWLF have been 
eliminated from further consideration. 

4.2 CONCLUSIONS FOR RRP ALTERNATIVES  

4.2.1 No Action for Developing a RRP 

The No Action alternative would hinder the County’s efforts to encourage and accelerate reuse and 
recycling of a broad range of materials. An opportunity to take advantage of the synergies of 
co-located RRP and MSWLF sites to divert more material from the landfill would be missed, resulting 
in a decrease of available landfill capacity and site life.  

The No Action alternative has been eliminated from further consideration. 

4.2.2 Delayed Action for Developing a RRP 

Under the Delayed Action alternative, efforts to identify and develop a RRP would be taken, but 
implementation would be delayed. Although a delay could allow the County additional time to secure 
public funds for the development of a RRP, further delay could hinder achievement of the County’s 
waste diversion goals and increase the County’s reliance on a MSWLF, but could also allow the 
County additional time to secure funds for the development of the RRP facilities.  

The Delayed Action alternative has been retained for further consideration, and may be partially 
implemented for some of the recommended RRP facilities. 

4.2.3 Alternatives to Developing a RRP 

Both of the Alternatives to Developing a RRP are inconsistent with the County’s objectives. 
Increased landfilling of recyclables is inconsistent with the County’s zero-waste management 
principles and policy and the waste diversion goals set by the County in the ISWMP. Transshipment 
of recyclables involves high costs, which could increase the island’s disposal costs and would likely 
result in an increase in disposal of these materials into the County’s MSWLF, thus hindering the 
County’s waste diversion goals.  

Both identified alternatives to developing a RRP are eliminated from further consideration. 

4.2.4 Alternative Design Details for a RRP 

Alternative design details for the RRP facilities were evaluated in the RRP FS (i.e., potential 
facilities). The retained alternatives comprise the RRP portion of the proposed project. It is 
anticipated that the County will decide in the future which recommended RRP facilities to implement 
when.  

The recommended resource recovery facilities are retained for further consideration. 

4.2.5 Alternative Locations for a RRP 

Of the eight potential sites analyzed for the RRP in the Siting Study, only the Ma‘alo locations (the 
proposed project) have willing landowners, are near the island’s waste generation centroid, and are 
not too distant from the port.  

The Alternative 1 and Alternative 2 RRP locations are retained for further consideration. 

4.3 RETAINED ALTERNATIVES 

Of the alternative sites and technologies analyzed, constructing and operating a MSWLF at the 
Ma‘alo site best provides for the proper disposal of all forms of MSW that cannot practicably be 
further reused, recycled, or otherwise recovered. The Ma‘alo site is the only site with a willing 
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landowner, has the sustainability benefits of being near the island’s waste generation centroid, and 
was ranked highest among eight potential sites in the application of community-based criteria 
developed for siting a new landfill. Several design detail alternatives have also been retained and 
incorporated into the proposed facility design. 

Developing and operating a RRP at the Ma‘alo MSWLF site best integrates with the project purpose 
by decreasing the County’s reliance on a MSWLF. The proposed project – construction and 
operation of a new MSWLF and RRP at the Ma‘alo site – is thus retained for further consideration. 
Two alternative configurations for the proposed facilities (Alternative 1 and Alternative 2) have been 
carried through the detailed EIS analysis. 

In addition, the Delayed Action alternative for developing a RRP or some of its component facilities is 
retained for further consideration. Although this may increase the County’s reliance on a MSWLF in 
the short term, it could also provide the County additional time to secure public funds for the 
development of a RRP.  
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May 19, 2006 

Docket No. 05-002-2 

Regulatory Analysis and Development 

USDA/APHIS/PPD, Station 3A-03.8 

4700 River Road, Unit 118 
Riverdale, MD 20737-1238 

Subject: Docket Number 05-002-2, Interstate Movement of 
Garbage From Hawaii; Municipal Solid Waste 

The following comments reference docket number 05-002-2, a 
proposed rule to allow the provisional interstate movement of garbage 
from Hawai ‘i. 

We have reviewed this proposed rule, pest risk assessment, and the 
environmental analysis. This proposed rule seems relatively 
straightforward, but we would request an addition. The pest risk 
assessment strongly recommends, on page six, that bales be: 

• staged or stored as far from vegetation and pavement borders as 
possible, and, 
• certified as snail- and slug-free before shipment. 

This potential for mollusk contamination is mentioned in the Supplemental 
Information section of the proposed rule, but this is not addressed in the 
draft language. We request that this change be made in the final rule. 

Although this rule would exclude agricultural and yard waste from any 
municipal solid waste (MSW) allowed to move to the mainland, it will 
contain food scraps that may have originated from commercial and 
business establishments, households, and institutions. Although food 
and yard waste was stated to take up 12 percent of the MSW, this risk 



 

 

was not addressed in the pest risk analysis, presumably because the 
analysis focused on the baling technology. 

Fruit containing fruit fly or other insect eggs or larvae will not be affected 
by the anoxic conditions of the bales. So the conclusion that anoxia 
would kill any insects within the bales may not be entirely accurate. It 
may be that compaction would take care of this risk, the way this action 
is performed and its role in reducing the risk is not described. The risk 
analysis presumes that shredding will occur, but it states that shredding 
will only be done where necessary, nor does it describe what would be 
shredded. Its impact is not described either, though it would be 
irrelevant if the shredding only targets paper waste. 

It is our understanding that at this time MSW may be moved to landfills in Washington, 
Oregon, and Idaho. If a request is made to bring MSW to California, the risk analysis 
should be redone to clarify the roles compaction and shredding will play. 

Thank you for the opportunity to 

comment. Sincerely, 

 
Debby Tanouye, Acting Director 

Plant Health and Pest Prevention Services 

cc: Helene Wright 
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Management Summary 

Reference Archaeological Inventory Survey for the Proposed Municipal Solid 
Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua 
Ahupua‘a, Līhu‘e District, Kaua‘i TMKs: [4] 3-7, 3-8, and 3-9 
(various plats and parcels) (Morris et al. 2015) 

Date August 2016 
Project Number(s) Cultural Surveys Hawai‘i (CSH) Job Code: WAILUA 19 
Investigation 
Permit Number 

The fieldwork component of the archaeological inventory survey 
(AIS) was carried out under archaeological permit numbers 12-04, 13-
06 and 15-03 issued by the Hawai‘i State Historic Preservation 
Division (SHPD), per Hawai‘i Administrative Rules (HAR) § 13-13-
282. 

Agencies  SHPD 
Land Jurisdiction State of Hawai‘i and Private 
Project Proponents County of Kaua‘i 
Project Location The project area is comprised of two non-contiguous sites, a 

270-acre lot in Wailua Ahupua‘a (TMK: [4] 3-9-002:020) owned by 
the State of Hawaii, an 80-acre lot in Hanamā‘ulu Ahupua‘a (TMK: 
[4] 3-8-002:001) owned by Grove Farm Co., Inc., and four potential 
driveways in those respective properties (TMKs: [4] 3-9-002:020 and 
[4] 3-8-002:001). Access Road E, subsequently added to the project 
area, is owned by Vissionary LLC ( TMK: [4] 3-8-002:003). The 
project area is approximately 432.11-acres as depicted on the 1996 
USGS 7.5 Minute Series Topographic Map, Līhu‘e Quadrangle. 

Project Description The County of Kaua‘i is proposing to build a Municipal Solid Waste 
Landfill (MSWLF) and a Resource Recovery Park in Hanamā‘ulu and 
Wailua Ahupua‘a. The island of Kaua‘i currently only has one 
permitted MSWLF, located in Kekaha, which will reach capacity in 
the coming years. In recognition of the need for new waste 
management facilities, the County of Kaua‘i commissioned an (AIS) 
and an Environmental Impact Statement (EIS). 

Project Acreage The total project acreage comprises approximately 432.11 acres. 
Area of Potential 
Effect (APE)  

Per HAR 13-275-2 (Rules Governing Procedures for Historic 
Preservation Review for Governmental Projects Covered Under 
Sections 6E-7 and 6E-8, HRS) a Project Area includes “…not only the 
area where the project will take place, but also the proposed project’s 
area of potential effect.”. In consultation with the SHPD the AIS 
delineates the area of potential effect (APE) out 1 km from the landfill 
and resource recovery park Project Area boundaries in order to include 
an area of indirect effects such as visual, olfactory, and auditory range 
of the proposed landfill activities. This results in an area of 
approximately 3006-acres for the APE and approximately 432.11-
acres for the Project Area of archaeological study.   
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Historic 
Preservation 
Regulatory Context 

This document was prepared to support the proposed project’s historic 
preservation review under Hawai‘i Revised Statutes (HRS) §6E-8, 42 
and HAR §13-275, 284. This investigation was designed to fulfill the 
State requirements for an AIS per HAR §13-276.  
Subsequent to an archaeological Literature Review for the Mayor’s 
Advisory Committee in 2007 an AIS was initiated in 2012. A first 
draft AIS of April 2014 was reviewed by SHPD in June 2014 (LOG 
NO.: 2014.01932, DOC NO.: 1405MN05). Subsequent to revising the 
first draft the Scope of Work (SOW) was expanded to include the 
potential access roads 1-3, and A-D. The draft AIS was resubmitted to 
SHPD in April 2015 and was reviewed by SHPD in December 2015. 
Subsequent to the 2015 review the SOW was again revised to include 
Access Road E study area, the results of which are included herein, as 
well as the revisions requested in the December 2015 SHPD review 
letter (LOG NO.: 2015.01681, DOC NO.: 1512TR02). This third draft 
was submitted to SHPD on 8 March 2016, review documented by 
SHPD letter of 30 March 2016 (LOG NO.: 2016.00564, DOC NO.: 
1603MN28). This fourth draft is submitted herewith. 
A cultural impact assessment (CIA) was completed for the project area 
(Ishihara and Hammatt 2013) to satisfy the project’s environmental 
review under HRS §343. 

Fieldwork Effort The fieldwork component of this AIS was accomplished on 12 
November through 14 November 2012 and 9 September through 20 
September 2013 by CSH archaeologists Brittany Enanoria, B.A, 
Gerald Ida, B.A, Missy Kamai, B.A, Veronica Morris, M.A, Tyler 
Turran, B.A., David Shideler, M.A, and Trevor Yucha, B.S., under the 
general supervision of Hallett H. Hammatt, Ph.D. (principal 
investigator). The fieldwork required approximately 53 person-days to 
complete. 
Supplemental AIS of the proposed Access Road E was conducted on 
27 October 2015 by Missy Kamai, B.A. and William Folk, B.A. 
Results of the fieldwork are incorporated into this report 

Number of Historic 
Properties 
Identified 

One newly-identified historic property was identified during the 
current AIS: 

SIHP # 50-30-11-2218 consists of a complex of 82 plantation-era 
features related to water control, transportation, and agriculture. SIHP 
# -2218 is assessed as significant under historic property significance 
Criterion “d” (have yielded, or is likely to yield information important 
for research on prehistory or history) under HAR §13-284-6. 

Effect 
Recommendation 

CSH’s project-specific effect recommendation is “effect, with 
proposed mitigation commitments.” 

Mitigation 
Recommendation 

No further historic preservation is recommended for SIHP # -2218. 
Sufficient location, function, age, and construction methods 
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information to mitigate any adverse effect has been generated. 

However, in the event that previously undocumented historic 
properties are encountered during construction, work will cease in that 
area and the SHPD will be contacted. 

Furthermore if additional construction is anticipated outside the 
current project area, CSH recommends AIS-level documentation of 
any additional components of SIHP # -2218. 

It is recommended that issues of nuisance concerns (olfactory, audible, 
visual, etc.) and historic properties within the 1 km “buffer zone” 
expanded APE will be best addressed in the Environmental Impact 
Statement (EIS) pursuant to HRS §343. A cultural impact study for the 
current project area (Ishihara and Hammatt 2013) recommends the 
County of Kaua‘i address and find solutions to specific community 
concerns about pollution and other potential nuisances for the 
cemeteries within the proposed project’s expanded APE. 
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Section 1    Introduction 

1.1 Project Background 
At the request of R.M. Towill Corporation, on behalf of the County of Kaua‘i (the County), 

Cultural Surveys Hawai‘i, Inc. (CSH) completed this archaeological inventory survey (AIS) 
report for the proposed Municipal Solid Waste Landfill (MSWLF)-Tax Map Key (TMK) [4] 3-9-
002:0200 and Resource Recovery Park (RRP) TMK [4] 3-8-002:001, Hanamā‘ulu and Wailua 
Ahupua‘a, Līhu‘e District, Kaua‘i. The project area is comprised of two non-contiguous sites, a 
270-acre lot in Wailua Ahupua‘a (TMK: [4] 3-9-002:020) owned by the State of Hawaii, an 80-
acre lot in Hanamā‘ulu Ahupua‘a (TMK: [4] 3-8-002:001) owned by Grove Farm Co., Inc., and 
four potential driveways in those respective properties (TMKs: [4] 3-9-002:020 and [4] 3-8-
002:001). Access Road E, subsequently added to the project area, is owned by Vissionary LLC 
(TMK: [4] 3-8-002:003).The project area is depicted on the 1996 Lihue U.S. Geological Survey 
(USGS) 7.5-minute topographic quadrangle (Figure 1), an aerial photograph (Figure 2), and two 
tax map plats (Figure 3 and Figure 4). 

The island of Kaua‘i currently has only one MSWLF, at Kekaha, which is approaching its 
permitted capacity. The County therefore must provide new waste management facilities in the 
coming years to properly handle the island’s municipal solid waste. Having completing a siting 
study to evaluate potential locations, the County is proposing to build a MSWLF and RRP in the 
Hanamā‘ulu and Wailua Ahupua‘a, which comprise a portion of Līhu‘e, Kaua‘i. The County has 
commissioned an archaeological inventory survey (AIS) and Environmental Impact Statement 
(EIS) to evaluate the proposed sites. 

The proposed project entails construction of a municipal solid waste landfill (MSWLF) on a 
270-acre (TMK: [4] 3-9-002:020) site near Ma‘alo Road in Kaua‘i, including supporting 
facilities, and may optionally also include construction of a resource recovery park (RRP), which 
would be established either on the MSWLF site or on a nearby, approximately 80-acre, privately-
owned site (TMK: [4] 3-8-002:001), pending the outcome of discussions between the 
landowners and the County. There are multiple potential routes for ingress and egress (1 and 2, 
1, 2 and 3; and Access Road E) bringing the total archaeological survey area to approximately 
432.1 acres. The County is currently deciding which route to use to connect the project areas to 
the public roadway system. Site development activities will include the following: 

 Mobilization, Clearing and Grubbing 
 Excavation of soil, particularly in the footprint of the landfill limits of waste, stormwater 

control facilities, and utility trenches 
 Temporary Erosion Control, Dust Control, and Best Management Practices (BMPs) 

Maintenance during Construction 
 Subgrade Preparation, Installation of Liner, and LFG and Leachate Management Systems 
 Construction Management/Construction Quality Assurance 
 Construction of a Leachate Evaporation Pond 
 Construction of Stormwater facilities and Drainage Improvements 
 Construction of an Office Building, Shop, Scale and Scale House, Public Drop-off 

Facility 
 General Site Work, Access Road, Utilities, Visual Impact Mitigation, potentially 

including establishment of trees in a windrow
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Figure 1. 1996 Lihue USGS 7.5-minute topographic quadrangle, showing the location of the 
proposed project area and driveways 1-3 and A-E 
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Figure 2. Aerial photograph (Google Earth) depicting the landfill project area 



DRAFT 

Cultural Surveys Hawai‘i Job Code: WAILUA 19                   Introduction 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 3 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

 

Figure 3. Tax Map Key (TMK) [4] 3-8-002 depicting portions of the project area, including the proposed Municipal Solid Waste 
Landfill, the Resource Recovery Park, and the access routes  
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Figure 4. TMK: [4] 3-9-002 depicting the project area, which includes the proposed Municipal Solid Waste Landfill, the Resource 
Recovery Park, and portions of access routes 
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The area of potential effect (APE) for the current project is defined as the entire project area 
as depicted on the 1996 USGS 7.5 Minute Series topographic map, Lihue quadrangle. The 
project area’s surrounding environment is rural. In consultation with the SHPD (§ 6E-8 Historic 
Preservation Review dated June 4 2014) the area of potential effect (APE) for the current project 
is defined to include historic properties within the area of indirect effects (visual, olfactory, and 
auditory range) of the proposed landfill defined as extending out 1 km from the landfill and 
resource recovery park project areas. 

This document was prepared to support the proposed project’s historic preservation review 
under Hawai‘i Revised Statutes (HRS) §6E-8, 42 and Hawai‘i Administrative Rules (HAR) §13-
13-275, 284. This investigation was designed to fulfill the State requirements for an 
archaeological inventory survey per HAR §13-276. This study includes revisions made in order 
to address a § 6E-8 Historic Preservation Review dated June 4 2014 (LOG NO.: 2014.01932, 
DOC NO.: 1405MN05) of an earlier draft. A cultural impact assessment (CIA) was completed 
for the project area (Ishihara and Hammatt 2013) to satisfy the project’s environmental review 
under HRS §343. 

1.2 Scope of Work  
The following archaeological inventory survey scope of work satisfies the State of Hawai‘i 
requirements for archaeological inventory surveys (HAR §13-276 and §13-275/284): 

1. Historical and previous archaeological background research to include study of archival 
sources, historic maps, Land Commission Awards and previous archaeological 
investigations. This research focused on the specific project area’s past land use, with 
general background on the pre-Contact and historic settlement patterns of the ahupua‘a 
and district. This background information was used to compile a predictive model for the 
types and locations of historic properties that could be expected within the project area. 

2. A complete (100%) systematic pedestrian inspection of the project area to identify any 
potential surface historic properties. Surface historic properties were located, described, 
and mapped. Documentation was recorded with an evaluation of age, function, 
interrelationships and significance. All historic properties were assigned State Inventory 
of Historic Properties (SIHP) numbers and located with a Trimble GPS. 

3. Based on the project area’s environment and the results of the background research, 
subsurface testing used to identify and document subsurface historic properties that 
would not be located by surface pedestrian inspection. Appropriate samples from these 
excavations may be analyzed for cultural and chronological information. All subsurface 
historic properties identified were documented to the extent possible, including 
geographic extent, content, function/derivation, age, interrelationships and significance. 

4. As appropriate, consultation with knowledgeable individuals regarding the project area’s 
history, past land use, and the function and age of the historic properties documented 
within the project area.  

5. As appropriate, laboratory work to process and gather relevant environmental and/or 
archaeological information from collected samples. 

6. Preparation of an inventory survey report, which includes the following: 
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a) A project description; 

b) A section of a USGS topographic map showing the project area boundaries and the 
location of all recorded historic properties; 

c) Historical and archaeological background sections summarizing prehistoric and 
historic land use of the project area and its vicinity; 

d) Descriptions of all historic properties, including selected photographs, scale drawings, 
and discussions of age, function, laboratory results, and significance, per the 
requirements of HAR §13-276. Each historic property will be assigned a Hawai‘i 
State Inventory of Historic Properties number; 

e) If appropriate, a section concerning cultural consultations (per the requirements of 
HAR §13-276-5[g] and HAR §13-275/284-8[a][2]). 

f) A summary of historic property categories, integrity, and significance based upon the 
Hawai‘i Register of Historic Places criteria; 

g) A project effect recommendation; 

h) Treatment recommendations to mitigate the project’s adverse effect on any historic 
properties identified in the project area that are recommended eligible for the Hawai‘i 
Register of Historic Places. 

This scope of work includes full coordination with the SHPD and County of Kaua‘i relating to 
archaeological matters. This coordination takes place after consent of the owner or 
representatives.Environmental Setting 

1.2.1 Natural Environment 

The project area is located approximately 1 to 3 miles inland from the east shore of Kaua‘i, 
approximately 1 mile southwest of the south fork of the Wailua River in Wailua Ahupua‘a. The 
ahupua‘a (land division extending from the uplands to the sea) of Hanamā‘ulu and Wailua are 
situated in the old moku (district) of Puna. Today, Wailua Ahupua‘a is split into two districts; 
north of the Wailua River is in the district of Kawaihau, and south of the river is considered the 
district of Līhu‘e. Hanamā‘ulu Ahupua‘a is also in the district of Līhu‘e. Wailua Ahupua‘a is the 
largest ahupua‘a in both district systems, totaling 20,255 acres. Stretching from the shoreline to 
its mauka (toward the mountain) extent at Wai‘ale‘ale (elevation 5,080 ft), the ahupua‘a 
encompasses most of the small streams and tributaries that flow into Wailua River, the largest 
singular navigable river in the state of Hawai‘i (Handy and Handy 1972:425). 

The Wailua River and its tributaries comprise the major drainage system for the central area 
of the Līhu‘e basin. The Līhu‘e basin is bounded by the Hā‘upu Mountains to the south, 
Wai‘ale‘ale to the west, and the Makaleha Mountains to the north. The project area is located 
west of Kālepa Ridge, adjacent to the west of Kālepa Forest Reserve, and including the lower 
western slopes of Kālepa Ridge. 

According to the U.S. Department of Agriculture (USDA) soil survey (Foote et al. 1972), the 
project area consists of soils from the Hanalei Series (HnA, Hanalei silty clay, 0 to 2% slopes; 
HrB, Hanalei silty clay, deep water table, 0 to 6% slopes), Ioleau Series (IoB, Ioleau silty clay 
loam, 2 to 6% slopes; IoC, Ioleau silty clay loam, 6 to 12% slopes), Kapa‘a Series (KkD, Kapaa 
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silty clay, 15 to 25% slopes), Lihue Series (LhD, Lihue silty clay, 0 to 8% slopes; LhC, Lihue 
silty clay, 8 to 15% slopes; LhE2, Lihue silty clay, 25 to 40% slopes, eroded; LIB, Lihue 
gravelly silty clay, 0 to 8% slopes; LIC, Lihue gravelly silty clay, 8 to 15% slopes), Nonopahu 
Series (NnC, Nonopahu clay, 2 to 10% slopes), and Puhi Series (PnB, Puhi silty clay loam, 3 to 
8% slopes; PnC, Puhi silty clay loam, 8 to 15% slopes; PnD, Puhi silty clay loam, 15 to 25% 
slopes). Figure 5 displays all soils within and in the vicinity of the project area. The project 
area’s soils are described by Foote et al. (1972) as follows: 

The Hanalei Series consists of somewhat poorly drained to poorly drained soils on 
bottom lands on Kaua‘i and O‘ahu. These soils developed in alluvium derived 
basic igneous rock and area level to gently sloping. Elevations range from nearly 
sea level to 300 feet. Hanalei silty clay, 0 to 2 percent slopes (HnA) is found on 
stream bottoms and flood plains. Permeability is moderate, runoff is very slow, 
and the erosion hazard is no more than slight. This particular soil is used for taro 
(Colocasia esculenta), pasture and sugarcane. Hanalei silty clay, 2 to 6 percent 
slopes (HnB) has a slow runoff and the erosion hazard is slight. This soil is also 
used for taro, pasture, and sugarcane. [Foote et al. 1972:38] 

The Ioleau Series consists of well-drained soils on the uplands of Kaua‘i. These 
soils developed in material weathered from basic igneous rock most likely mixed 
with volcanic ash. This particular series can be found on gently sloping to steep 
elevations ranging from 100 to 750 feet. Ioleau soils are geographically associated 
with Lihue and Puhi soils. Ioleau silty clay loam, 6 to 12 percent slopes (IoC) is 
found on ridgetops in mauka regions. The soil is very strongly acid to extremely 
acid throughout. Permeability is slow to moderately slow with runoff that is 
medium and an erosion hazard that is moderate. This soil is used for sugarcane, 
pasture, pineapple, orchards, and truck crops. Ioleau silty clay loam, 2 to 6 percent 
slopes (IoB) has a profile like that of Ioleau silty clay loam, 6 to 12 percent slopes 
(IoC). Runoff is slow and the erosion hazard is slight. Roots can penetrate to a 
depth of 25 to 40 inches. Like IoC soils, IoB is used for sugarcane, pasture, 
pineapples, orchards, and truck crops. [Foote et al. 1972:47-48] 

The Kapaa Series consists of well-drained soils on uplands on the islands of 
Kaua‘i and O‘ahu. These soils developed in material weathered from basic 
igneous rock. This particular series are gently sloping to extremely steep and have 
elevations ranging from 200 to 800 feet. Kapaa silty clay, 15 to 25 percent slopes 
(KkD) has a medium runoff and the erosion hazard is moderate. This particular 
soil is used for sugarcane, pineapple, pasture, orchards, wildlife habitat, and 
woodland. [Foote et al. 1972:61-62] 
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Figure 5. Overlay of Soil Survey of the State of Hawaii (Foote et al. 1972) showing soil types 
within the project area (base: 1996 Lihue USGS 7.5-minute topographic quadrangle) 
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The Lihue Series consists of well-drained soils on uplands on the island of Kaua‘i. 
Elevations range from gently sloping (nearly sea level) to steep (800 feet). The 
annual rainfall amount for this series is 40 to 60 inches. The LhB series (Lihue 
silty clay, 0 to 8 percent slopes) is found on the tops of broad interfluves in the 
uplands. This type of soil is usually used for sugarcane, pineapple, pasture, truck 
crops, orchards, wildlife habitat, and homesites. In a representative profile the 
surface layer is dusky-red silty clay about 12 inches thick. The subsoil, more than 
48 inches thick, is dark-red and dark reddish-brown, compact silty clay that has 
subangular blocky structure. The substratum is soft, weathered rock. The surface 
layer is strongly acid. The subsoil is slightly acid to neutral. Permeability is 
moderately rapid. Runoff is slow, and the erosion hazard is no more than slight. 
The available water capacity is about 1.5 inches per foot of soil. In places roots 
penetrate to a depth of 5 feet or more. [Foote et al 1972:82] 

Lihue silty clay, 8 to 15 percent slopes or LhC, is used for sugarcane, pineapple, 
pasture, truck crops, orchards, wildlife habitat, and homesites. Runoff is slow and 
the erosion hazard is slight for the LhC series. [Foote et al. 1972:83] 

Lihue silty clay, 25 to 40 percent slopes, eroded (LhE2) and Lihue gravelly silty 
clay, 0 to 8 percent slopes (LIB) is similar to Lihue silty clay, 0 to 8 percent 
slopes (LhB)(Foote et al. 1972:83). The only difference is that LhE2 has a thinner 
surface layer than LhB and that LIB contains ironstone-gibbsite pebbles and has 
brighter colors in the B horizon than LhB. Lihue gravelly silty clay, 8 to 15 
percent slopes (LIC) has slow runoff and the erosion hazard is slight. This soil is 
used for sugarcane, pasture, wildlife habitat, and homesites. [Foote et al. 1972:83] 

The Nonopahu Series consists of moderately well drained soils on uplands on 
Kaua‘i Island. These soils have developed in material weathered from igeneous 
rock relatively high in olivine. This series can be found from gently sloping (sea 
level) to moderately sloping (800 feet). The annual rainfall is from 23 to 40 
inches. The Nonopahu Series soils are used for irrigated sugarcane and pasture. 
The natural vegetation consists of koa haole (Leucaena leucocephala), klu, and 
feather fingergrass. Specifically, the Nonopahu clay with 2 to 10 percent slopes 
(NnC) can be found on low ridges on uplands. Runoff is medium and the erosion 
hazard is moderate. The available water capacity is about 1.3 inches per foot of 
soil. Roots can penetrate to a depth of 5 feet or more making workability difficult. 
The NnC soil is used for sugarcane and pasture. [Foote et al. 1972:100] 

The Puhi Series consists of well-drained soils on uplands on the island of Kaua‘i. 
These soils developed in material derived from basic igneous rock. Soils range 
from nearly level to steep with elevations from 175 to 500-feet. Puhi soils are 
geographically associated with Lihue and Kapaa soils. Puhi silty clay loam, 3 to 8 
percent slopes (PnB) and Puhi silty clay loam, 8 to 15 percent slopes (PnC) both 
have a slow runoff and the erosion hazard is slight. Puhi silty clay loam, 15 to 25 
percent slopes (PnD) has runoff that is medium and the erosion hazard is 
moderate. PnB, PnC, and PnD soils are used for sugarcane, pineapple, orchards 
and pasture. [Foote et al. 1972:115] 
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1.2.2 Built Environment 

The area immediately surrounding the project area is rural and is primarily used for 
agricultural fields and pasture lands. Wailua River State Park is north of the project area and lies 
at the closest point approximately 250 m north of the north end of the westernmost Ma‘alo Road 
portion of the project area. The Kālepa Forest Reserve in Hanamā‘ulu Ahupua‘a, is immediately 
adjacent to the east of the project area (see Figure 1). The project area includes lower western 
slopes of Kālepa Ridge outside of the forest reserve. Ma‘alo Road is less than 1 mile (1.6 km) 
west of the Alternate RRP site (see Figure 1). 
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Section 2    Methods 

2.1 Field Methods 
The fieldwork component of the archaeological inventory survey investigation was carried out 

under archaeological research permit number 13-06 issued by SHPD per HAR § 13-13-282. The 
fieldwork component of this archaeological inventory survey was accomplished from 12 
November through 14 November 2012, 9 September through 20 September 2013, and October 
27, 2015 by CSH archaeologists Brittany Enanoria, B.A, Gerald Ida, B.A, William Folk, B.A, 
Missy Kamai, B.A, Veronica Morriss, M.A, Tyler Turran, B.A., David Shideler, M.A, Trevor 
Yucha, B.S., under the general supervision of Hallett H. Hammatt, Ph.D. (principal investigator). 
The fieldwork required approximately 55 person-days to complete. 

In general, fieldwork included a 100%-coverage pedestrian inspection of the project area, 
documentation of surface archaeological features, 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 
historic property identification and documentation. The pedestrian survey was accomplished 
through systematic sweeps spaced 5.0 m apart.  

2.1.2 Subsurface Testing 

The project area was primarily former cane fields which had been repeatedly tilled. Due to the 
extensive use of the land for the cultivation and processing of sugar cane, the potential for 
encountering traditional Hawaiian cultural remains in the project areas is low, as any pre-
plantation features or deposits were likely destroyed by sugar cane production. Targeted 
subsurface excavations were determined to yield the most potential for encountering any historic 
properties in the area. During the pedestrian survey, basalt cobbles and coral fragments were 
observed in a portion of the Alternate RRP site. A targeted program of subsurface testing within 
that area was completed to determine if the surface cobbles were related to a subsurface cultural 
resource. 

The subsurface testing program was backhoe assisted and included four test excavations. In 
general, linear trenches measuring between 9.0 and 45.0 m long by 0.73 m wide were excavated 
within the project area in order to provide adequate coverage of the surface cobble area. CSH 
personnel closely monitored and photographed all backhoe excavation. At least two 
archaeologists monitored both the removal of soil from the trench and the emptying of the 
backhoe bucket on the adjacent back soil pile. The base of excavation was determined by the 
observance of sterile naturally deposited clay.  

A stratigraphic profile of each test excavation was drawn. The observed soil was described 
using standard USDA soil description observations/terminology. Soil descriptions included 
Munsell color; texture; consistence; structure; plasticity; cementation; origin of soils; 
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. Following all documentation, each trench was backfilled. 
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2.2 Research Methods 
Background research included a review of previous archaeological studies on file at SHPD; 

review of documents at Hamilton Library of the University of Hawai‘i at Mānoa, the Hawai‘i 
State Archives, the Mission Houses Museum Library, the Hawai‘i Public Library, and the 
Archives of the Bishop Museum; study of historic photographs at the Hawai‘i State Archives and 
the Archives of the Bishop Museum; 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. 

This research provided 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 historic properties in the project area. 
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Section 3    Traditional and Historic Background Research 

3.1 Mythological and Traditional Accounts 
3.1.1 Hanamā‘ulu Ahupua‘a 

Hanamā‘ulu Ahupua‘a is located in the district of Līhu‘e and is refered to in several legends. 
In the legend of Hi‘iaka, the sister of the Hawaiian volcano goddess Pele, the names of the 
districts and associated winds of Kaua‘i are chanted. A portion of this chant lists the winds (from 
south to north) of Nāwiliwili, Kalapakī, Ahukini, Līhu‘e, Kapaia, and Hanamā‘ulu, which are all 
ahupua‘a or ‘ili (land section) names. 

Many references to Hanamā‘ulu are made in the “Legend of Kawelo.” The hero of this legend 
lived during the last half of the seventeenth century and the early decades of the eighteenth 
century (Hommon 1976:135). Kawelo-lei-makua, called Kawelo, was born at Hanamā‘ulu. After 
having become the paramount chief of Kaua’i, he returned to Hanamā’ulu, where he lived with 
his parents and his wife, Kanewahineikiaoha (Rice 1923:54, 67).  

During the 1920s, William Hyde Rice, a life-long resident of Kaua’i, recorded Hawaiian lore 
of the island which was later collected in the book Hawaiian Legends (Rice 1923). In that 
volume, Hanamā’ulu is named three times. The story of “The Goddess Pele” describes: 

Two brothers of Pele, who had come from foreign lands, saw Lohiau’s body lying 
as a stone where the lava flow had overtaken him. Pity welled up in their hearts 
and they brought Lohiau to life again. One of these brothers made his own body 
into a canoe and carried the unfortunate Lohiau to Kauai, where he was put ashore 
at Ahukini. 

Coming to Hanamā‘ulu, Lohiau found all the houses but one closed. In that one 
were two old men, one of whom recognized him and asked him to enter. The men 
were making tapa [bark cloth], which they expected to carry soon to Kapa‘a, 
where games were being held in honor of Kaleiapaoa and his bride, Hi‘iaka. [Rice 
1923:16-17] 

The inhospitality of Hanamā’ulu recorded by Rice (“Lohiau found all the houses but one 
closed”) is reminiscent of the Hawaiian proverb No Hanamā’ulu ka ipu puehu, or “the quickly 
emptied container belongs to Hanamā’ulu” (Pukui 1983:252). The proverb implies that the food 
containers of Hanamā’ulu were often bare—a plausible reason for the local residents to be 
frugal.  

As a whole, these legends, as well as others, contain a number of recurrent threads. Canoe 
landings are mentioned frequently and would have been prevalent in the protected bay 
environments of Hanamā’ulu. Travelers who frequented Hanamā’ulu did not find much 
sustenance, perhaps due to a lack of resources and/or the tight-fisted nature of the residents. A 
number of references to kapa manufacturing provide evidence that the area may have been 
known for the production of fine kapa or tapa. Hanamā’ulu may also have been the residence of 
some ali‘i (chief, ruler) status individuals, as suggested in the legend of Kawelo and the presence 
of a number of heiau, including Kalauokamanu. 
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Kalauokamanu Heiau (“tip of the endpiece of the canoe”) was a large walled heiau of 
po‘okanaka (sacrificial heiau) class that was located at the foot of Kālepa (Bennett 1931:35, 125) 
(Figure 6). In 1855, a large walled section of the heiau was destroyed to make room for the sugar 
mill of the Lihue Plantation (Wichman 1998:62). In 1931, Damon related: “In the almost 
unconscious days of transition, when popular interest in such things were still asleep, most of the 
stones from this enclosure were taken to make firm the foundation of the Hanamaulu sugar mill” 
(Damon 1931:397). 

There were purportedly two stones that guarded the pathway of the heiau. It was believed the 
stones represented two chiefs who were on their way to the heiau, but were turned to stone by 
the stench from human sacrifices (Wichman 1998:62). 

3.1.2 Wailua Ahupua‘a 

Archaeological and ethnographic evidence indicate Wailua was the religious and political 
center of Kaua‘i during ancient times. There were more heiau in Wailua than in any other 
ahupua‘a on Kaua‘i (Bennett 1931). The lower portion of the river valley, makai (towards the 
ocean) of Nonou ridgeline to the north and Mauna Kapu to the south, was known as 
Wailuanuiho‘āno (Wailuanuiaho‘āno) or alternately Wailuanuilani. It was a sacred area that was 
kapu (taboo) to maka‘āinana or commoners. Only the ali‘i, their kahuna (priest) and retainers 
could reside or visit there (Dickey 1917).  

Traditional accounts often portray Wailua in association with several legendary and historical 
figures including Maui, Kawelo, Pikoiakaala, Laieikawai, Mō‘īkeha, La‘amaikahiki and 
Kaililauokekoa (Dickey 1917; Fornander 1916-19; Kalākaua 1888; Rice 1923). These 
associations suggest an ancient and continuous occupation of the area. Martha Yent (1989a:1) 
suggests the traditional connection of several Wailua heiau with Mō‘īkeha, as well as the 
mythical menehune (legendary race of small people who worked at night building fishponds, 
roads, and temples), may indicate the Wailua religious complex (Wailua Complex of Heiau) may 
have been constructed ca. AD 1200 (Figure 7 and Figure 8). Sites and heiau that are within the 
Wailua Complex of Heiau include Hikinaakalā (“Rising of the Sun”) Heiau, Holoholokū (“to run 
and stand”) Heiau, the Pōhaku Ho‘ohānau (“giving birth stone”), Poli‘ahu (“garment for the 
bosom”) Heiau, and Pōhaku Kani (“the bellstone”). Two additional heiau in Wailua that are not 
included in the Wailua Complex of Heiau are Pōhaku‘ele‘ele Heiau and Mālae Heiau. Other 
features in Wailua Ahupua‘a that attract interest are the Pae-ki‘i-māhū-o-Wailua petroglyphs and 
“footprint marks” on the north side of Wailua Bay. The pai ki‘i or “picture rocks” can be found 
on numerous boulders at the mouth of the Wailua River, while the footprint marks can be found 
on the north side of Wailua Bay at Malohua (Dickey 1917:20). For an expanded list of heiau and 
sites recorded in Wailua Ahupua‘a, refer to Section 4.2. 

Wailua is also an area of many “firsts,” as recorded in traditional accounts. The first kalo and 
‘uala (sweet potato; Ipomoea batatas) on Kaua‘i were said to be planted by Mō‘īkeha in Wailua 
(Dickey 1917:24). Meanwhile, Mō‘īkeha’s hānai (foster) son, La‘amaikahiki, brought the first 
temple drum to the Islands and placed it at the heiau of Holoholokū at Wailua (Fornander 1878-
85:II:62). The first hau trees were introduced to Kaua‘i at Hihiakalahau along the river below 
Poli‘ahu Heiau. Similarily, the first coconut tree brought to the Islands was planted at Molohua, 
just north of the Wailua river mouth (Dickey 1917:16, 30). These accounts suggest the great 
antiquity and importance of the settlement at Wailua. 
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Figure 6. Heiau in Hanamā‘ulu and Wailua Ahupua‘a listed by Wendell Bennett (1931) (adapted 
from Damon 1931:392) 
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Figure 7. Photograph of Holoholokū Heiau (left of shelter) and Pōhaku Ho‘ohānau (far right 
boulder on shelter); both heiau are part of the Wailua Complex of Heiau (CSH 2009) 

 

Figure 8. Photograph of the backside of Ka Lae O Ka Manu Heiau, also referred to as Ka Lei O 
Ka Manu Heiau; both also part of the Wailua Complex of Heiau (CSH 2009)
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3.2 Place Names 
3.2.1 Hanamā‘ulu Ahupua‘a 

Hanamā‘ulu literally translates to “tired (as from walking) bay” as related by Pukui (Pukui et 
al. 1974:41). Hanamā‘ulu was a term “used to describe the many extra miles a traveler needed to 
walk in order to get to this location; travelers would often arrive with sore feet” (Wichman 
1998:61). Hanamā‘ulu was also the name of a village (Pukui et al. 1974). The ahupua‘a of 
Hanamā‘ulu occupies a narrow section of Kaua‘i nestled on the southeastern side of the island 
between three distinctive land features—Kilohana Crater, Ka‘ili‘iliahinale, and Kālepa. 

Kilohana Crater (“vantage point”) is located west of the project area. The place name refers to 
the crater’s exceptional views over the surrounding landscape. The crater marks the upper 
(mauka) boundary of Hanamā‘ulu Ahupua‘a (Wichman 1998:60). The upper slopes of Kilohana 
Crater feed the streams of Waiahi (“fiery water”) and Waiaka (“reflective stream”) which 
originate at elevations of 2,500 ft and 1,640 ft, respectively. These waters, considered to be 
kupua (the bodies of supernatural beings), flow into Kapaia Reservoir and then into Hanamā‘ulu 
Stream (also called Kapaia Stream), before exiting at Hanamā‘ulu Beach Park (Wichman 
1998:60).  

Ka‘ili‘iliahinale (“pebble stone of the clear fire”) peak is part of the Kālepa Ridge that runs 
along the eastern boundary of the project area. Ka‘ili‘iliahinale is the northernmost peak within 
Hanamā‘ulu Ahupua‘a. Ka‘ili‘iliahinale refers to the markers used in the game kōnane, a form of 
checkers in which one player used white stones and the other either black or red stones. This 
peak may have been a source for the red stones used in kōnane (Wichman 1998:62–63).  

Kālepa (“to flutter”) is the third peak in the ahupua‘a (Wichman 1998:61). This peak is part 
of the Kālepa Ridge located along the eastern boundary of the project area. Kālepa peak was 
purportedly used in pre-Contact times for signaling messages (Damon 1931:913). The place 
name, Kālepa, may refer to the peak’s function as a signaling station.  

3.2.2 Wailua Ahupua‘a 

The most popular and literal meaning of the place name Wailua is “two waters.” This place 
name alludes to the two main forks (north and south) that flow together to form the Wailua 
River. Other meanings include “ghost or spirit,” and “water pit” (Kikuchi 1973:5). The later 
meaning refers to the pools at the bottom of several waterfalls along the river’s course (Damon 
1931:360) (Figure 9). 

The ahupua‘a may also have received its name after the high chief Wailuanuiaho‘āno: 

Wailuanui-a-Ho‘ano was born in ‘Ewa, O‘ahu, and his descendants went to 
Kaua‘i and to Maui, and wherever they settled they called the land after the name 
of their ancestor. Wailua was a song of La‘akona, ancestor of the ‘Ewa family by 
Ka-ho‘ano-o-Kalani. His name, Wailuanui-a-Ho‘ano, came from adding the name 
of his mother. [Kamakau 1976:7] 
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Figure 9. Photo of Wailua Falls ca. 1880-1900 (Kaua‘i Historical Society) 
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3.3 Early Historic Period 
3.3.1 Hanamā‘ulu Ahupua‘a 

The first written accounts regarding Kaua’i are from travelers, missionaries, and surveying 
expeditions. Missionary accounts of first half of the nineteenth century provide the majority of 
the early written records for this portion of Kaua’i, and in some ways they confirm and expand 
upon what can be gathered from oral tradition. 

William DeWitt Alexander, son of Waioli missionary William P. Alexander, described 
Hanamā‘ulu during his travels from Kōloa to the north shore of Kaua‘i in 1849: 

A few miles further on we crossed the picturesque valley of Hanamaulu. This 
valley is prettily bordered by groves of Kukui [candlenut; Aleurites moluccana], 
koa [Acacia koa], and hala [pandanus; Pandanus odoratissimus] trees, and is well 
cultivated with taro. A fine stream flows through the midst of it, which makes a 
remarkable bend at this place like a horse shoe. We then traveled along the 
seashore at the foot of a range of hills through groves of hau [beach hibiscus; 
Hibiscus tiliaceus], and among hills of sand. It was now after dark, but the moon 
shone brightly, and there was no difficulty in finding our way. About eight o-
clock we arrived at the banks of the Wailua river. [Alexander 1991:121] 

During the second half of the nineteenth century, western settlers and entrepreneurs set their 
sights on southeastern Kaua’i. One of the last vestiges of the pre-cash crop landscape is depicted 
in the diary entry for the Rice family’s arrival on Kaua‘i in 1854. Ethel Damon, in Koamalu, 
describes the Līhu‘e landscape at the time of the Rice family’s arrival at Nāwiliwili Bay: 

From the deck of their river craft in 1854 Mrs. Rice and the children could plainly 
see above the rocky shore and ruins of Kuhiau, the old heiau, or temple, and 
nearby on the bluff the flaming blossoms of a great wili-wili [Erythrina 
sandwicensis] tree among koa trees which ten grew almost down to the water’s 
edge. [Damon 1931:17-18] 

These early descriptions recount a landscape with native forest and cultivated taro fields. This 
landscape was drastically altered by the widespread cultivation of sugar cane, rice, pineapple, 
and the cattle industry. 

3.3.2 Wailua Ahupua‘a 

Few westerners visited Wailua in the years following Cook’s arrival, so detailed descriptions 
of the area are scarce. Most of the voyagers during the late eighteenth and early nineteenth 
centuries landed at Waimea, on the southwestern side of the island. Waimea would eventually 
overshadow Wailua in its royal importance because of the opportunities there to associate and 
trade with foreigners (Lydgate 1920).  

In March 1793, however, Wailua was still the “capital” of Kaua‘i. Captain George 
Vancouver, who had already visited the island several times under Captain James Cook and later 
as captain of his own expedition, knew this fact and tried to land there. Although conditions 
prevented him from anchoring, Vancouver observed the area from offshore and gave this 
description: 



Cultural Surveys Hawai‘i Job Code: WAILUA 19                                      Traditional and Historic Background Research 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 20 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

This part seemed to be very well watered, as three other rapid small streams were 
observed to flow into the sea within the limits above mentioned. This portion of 
Attouai, the most fertile and pleasant district of the island, is the principal 
residence of the King, or, in his absence, of the superior chief, who generally 
takes up his abode in an extensive village, about a league to the southward of the 
north-east point of the island. Here Enemo the regent, with the young prince 
Tamooerrie, were now living. [Vancouver 1798:221-222] 

Within the decades following Western Contact, the area lost its former importance, and 
presumably its population. The ali‘i who enjoyed and benefited from their contact with 
westerners, spent more time in Waimea—the preferred anchorage for visiting ships. In addition, 
the complex of heiau at Wailua lost their great significance after the abolishment of the kapu 
system.  

Missionary Hiram Bingham passed through Wailua twice in 1824. He visited several sites, 
including the birthplace of King Kaumuali‘i (the Pōhaku Ho‘ohānau site), a hōlua (sled course) 
slide, and the lower falls on the south fork of the river. Bingham left no clues, however, as to the 
size or extent of the settlement there (Bingham 1847:220, 231). In October 1840, members of the 
U.S. Exploring Expedition came to Wailua and recorded the following:  

The country on this route was uninteresting, until they reached Wailua, the 
residence of Deborah, a chief woman of the islands, readily known as such from 
her enormous size, and the cast of her countenance. She has a person living with 
her called Oliva Chapin, who speaks English, and has learned how to extort 
money. Deborah has about forty men in her district; but they were absent, being 
employed in the mountains cutting timber to pay the tax to the king. 

Near Deborah’s residence are extensive fishponds belonging to her, which have 
been made with great labour:  they are of different degrees of saltiness. The fish 
are taken from the sea when young and put into the saltiest pond; as they grow 
larger, they are removed into one less salt, and are finally fattened in fresh water. 
While our gentlemen were there, Deborah received young fish in payment of the 
poll-tax, which were immediately transferred to her ponds. 

Wailua (two waters) was formerly a place of some importance. It is situated on a 
small stream of the same name, in a barren, sandy spot. 

Deborah furnished them with a double canoe, to carry them up the river to visit 
the falls. Taking the western branch, they ascended it for two and a half miles. 

There are many good taro-patches and sugar plantations on its banks. They landed 
in what appeared to have been an old crater, in front of a basin, with high 
perpendicular bank. The low grounds along the river are extremely fertile, 
producing bread-fruit, sugar-cane, oranges, etc. The latter, however, are suffering 
from the blight, and some of the trees were covered with a black smut, produced 
by a species of aphis. 

In ascending, an insulated black rock is passed, known as the ‘Muu,’ which has 
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been detached from a high rocky bluff, that is remarkable for the dikes visible in 
it. 

They afterwards ascended the bank, two hundred feet high, and crossed about half 
a mile to the falls, over a plain covered with grass and wild sugar-cane. The 
stream was very small, running sluggishly, and passed over a precipice of barren 
rocks, one hundred and sixty feet in height. Although there is neither tree nor 
shrub along the stream above the fall, the valley beneath is filled with them; the 
most conspicuous was the pandanus. The whole scene is picturesque. Below, the 
falls present a very curious appearance, the wind continually breaking and 
dispersing the water in heavy showers over a great variety of ferns, which are 
growing in the crevices of the rocks. The volume of water does not exceed ten 
hogsheads a minute. In the basin beneath were found many fine specimens of 
Neritina granulata, and two other species were found further down the stream, 
about four feet below the surface; these were procured by diving. Mr. Rich 
obtained specimens of the plants.  

Mr. Peale found but few birds; ducks were abundant on the river's banks, some of 
which were killed. Rushes were growing along the banks from eight to ten feet in 
length, four or five feet under the water; besides these, the banks were covered 
with hibiscus and ricinus (castor-oil trees), growing wild. [Wilkes 1846:IV:68-69] 

Debora Kapule, the former wife of Kaua‘i sovereign Kaumuali‘i, was a member of Kaua‘i’s 
royalty. Kapule took up residence in Wailua in 1835, shortly after the rebellion of 1824 in which 
Kaumuali‘i’s son, George, led a revolt that was put down by forces loyal to Kamehameha II. 
Debora, who remained loyal to Kamehameha II, was granted lands at Wailua by Ka‘ahumanu, 
kuhina nui or regent of the Islands. The fishponds mentioned above as belonging to Debora 
Kapule were located on the property of the former Coco Palm (Figure 10). 

3.4 Mid- to Late 1800s 
3.4.1 Land Commission Awards (LCAs): Hanamā‘ulu Ahupua‘a 

Legal documentation created by the Great Māhele and the subsequent Kuleana Act (1848-
1853) provides numerous accounts of land use in the mid-1800s. Unprecedented details about 
land use and land transfer between both royalty and commoners reveal the intensive agricultural 
activity alluded to in legends, and document changes that occurred over time in the agricultural 
landscape. 

Land Commission Award (LCA) land claims by commoners are most suggestive of 
traditional activities in the area. Kuleana, or commoner land claims, are found throughout 
Hanamā’ulu Ahupua‘a from the coast to the inland flood plains of the valley land (Native 
Register 1847-1853). Kalo (taro), the major staple, was cultivated in these river flood plains. The 
kuleana mention small kula (plain, field) where sweet potatoes and other produce were 
presumably grown. According to the records, a total of 20 kuleana parcels were intended for 
Hanamā‘ulu Ahupua‘a. Five of the parcels were never awarded due to undocumented 
circumstances (LCAs 2659, 3370, 3392B, 3641, and 5640B). None of the kuleana claims 
directly overlap the project area. 
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Figure 10. Photo of the Wailua fishponds prior to the development of the Coco Palms Resort; 
A.D. Hill’s home in background ca. 1933; Mr. Hill became the owner of the Deborah 
Kapule estate in 1913; Hill House would later become the first Coco Palm Lodge 
between the lagoon and ocean (Kaua‘i Historical Society)
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3.4.2 Land Commission Awards: Wailua Ahupua‘a 

During the 1848 Māhele, 51 parcels (totaling approximately 75 acres) were awarded to 27 
individual claimants in Wailua. These parcels comprise 122+ lo‘i (ponded fields), five mo‘o 
(strips of cultivated land), 24 house lots, and eight kula. All of the parcels lie within 
approximately 1 mile of the shore. Of the parcels on which kalo was cultivated on the north side 
of the Wailua River, most were watered by ‘auwai (irrigation canals) from ‘Ōpaeka‘a (or 
Wailuaiki) Stream. 

During the second half of the nineteenth century, rice crops began taking over former lo‘i kalo 
and other inundated areas in Hawai‘i (Figure 11). The sharing of land by the Chinese rice 
farmers and native kalo growers, however, continued throughout the end of the century. When 
Knudsen visited Wailua in 1895 he described the extensive cultivation of rice and taro: 

We rode through the Lihue Plantation cane fields, passed through Hanamaulu and 
came to the Wailua River. What a sight! The great river lay clear and placid—
winding away up toward the mountains with rice fields and taro patches filling all 
the low lands. [Knudsen 1991:152] 

By 1935, the kalo fields had been replaced with rice, sugar cane, sweet potato and pasture 
(Handy 1940:67, 153):  

Debora Kapule left the area in the early 1850s and moved to Waimea. Upon her death in 
1853, her lands in Wailua, as well as those of her son, Kaumuali‘i, were willed to her adopted 
daughter Kaluaipihana. By 1867, nothing remained of Kapule’s complex (Kikuchi et al. 1976:7). 
This was confirmed by Gerald Fowke in the early 1920s. He recounts that,  

near the mouth of the Wailua River . . . is the former abode of the royal family. 
The place is so overgrown, except in the few cultivated spots, that no examination 
of it can be made. No traces of the residences are apparent although the stone 
boundary walls of the grounds are still standing. [Kikuchi et al. 1976:11] 

Ernst Lindeman leased Kapule’s kuleana and planted a 2,000-tree coconut grove in the mid-
1890s. The site was planted with nuts from Samoa for the purpose of harvesting copra. Mr. A.D. 
Hill later purchased the Kapule estate in 1913, and it later became known as the famous Coco 
Palms Resort. 

3.5 The Plantation Era 
The Lihue Plantation Company Ltd. began in 1849 as the Henry A. Pierce and Company. 

When Victoria Kamāmalu, owner of Hanamā‘ulu Ahupua‘a, died in 1870, all 9,177 acres in the 
ahupua‘a were purchased by Paul Isenberg, the manager of Lihue Plantation from 1862–1878 
(Damon 1931:742–747). In 1870, the Lihue Plantation owned 17,000 acres of undeveloped land 
in Hanamā‘ulu. That same year, Albert Spencer Wilcox was appointed manager of the first sugar 
cane plantation in Hanamā‘ulu, called the Hanamaulu Plantation (Dorrance and Morgan 
2000:28). The plantation was owned by H. Hackfeld and Company, of which Paul Isenberg was 
a partner, and consisted of the Hanamaulu Sugar Company and the Hanamaulu Mill Company 
(Condé and Best 1973:179).  
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Figure 11. Portion of 1878 Kaua‘i Island government survey by Alexander depicting the 
proposed landfill and recycling project areas and ingress and egress routes 
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The Hanamaulu Mill was erected in 1877 and was recorded in an 1885 map of Hanamā‘ulu 
Bay by Lt. George G. Jackson. The mill was located within Hanamā‘ulu village (Martin and 
Pierce 1913:512). The stone foundations for the mill were pillaged from the walls of the 
neighboring Kalauokamanu Heiau (Damon 1931:745). The mill was located along the foot of 
Kālepa Ridge and consisted of a whitewashed building, with high walls, many windows, and a 
sheet-iron smoke stack (Damon 1931:746-747) (Figure 12). 

In 1878, the Lihue Plantation leased 30,000 acres of land at Wailua (Hibbard and Wichman 
2008:7). Following an increase in cane production, the Lihue Plantation replaced their oxcarts 
with a railroad in 1891 to improve efficiency (Hibbard and Wichman 2008:7). Līhu‘e sugar was 
moved by rail for first time on 7 January 1892 (Figure 14). Hanamaulu Plantation was outfitted 
with a 30-inch gauge railroad, along with its own wharf at Hanamā‘ulu Bay (Condé and Best 
1973:179). In 1900, the Hanamaulu Plantation owned a single Balwin Works locomotive named 
Hanamaulu (Condé and Best 1973:179).  

In 1898, Hanamaulu Plantation merged into the Lihue Plantation. The Hanamaulu Mill, 
however, continued to grind its own sugar until 1920 (International Society of Sugar Cane 
Technologists 1919:26). Connected to the fields by railroad, the Hanamaulu Mill operated until 
1920. The mill was abandoned to concentrate sugar cane production at the Lihue Mill (Damon 
1931:746). Following its closure, the mill functioned as a machine shop and garage for plantation 
trucks, and later as a stable for the plantation mules (Damon 1931:746-747). 

In 1920, Hanamaulu railroad was connected to the Lihue rail system (Condé and Best 
1973:166, 179). By 1921, the Lihue Plantation Company was reputed to have the most modern 
and extensive railroad system in the Islands (Figure 15). In that same year the Lihue Plantation 
Company sponsored the separately incorporated Ahukini Terminal and Railway Company 
(AT&R), which “was inaugurated as a common carrier railroad to operate between Ahukini and 
Kealia” (Condé and Best 1973:166). In 1934, the Lihue Plantation Company absorbed the 
AT&R, which then became an operating part of its parent company.  

The conversion from railroad to truck hauling began in 1957 and was completed by 1959. 
The 1959 annual report noted,  

with the completion of the harvesting season this year (October 10, 1959) hauling 
cane over our railroad system comes to an end. We are the last plantation in the 
Island to give up the railroad and move to truck hauling. This marks the end of an 
era. [Condé and Best 1973:165-169]  

Commercial sugar cane cultivation continued in Līhu‘e until 2002. According to the last manager 
of the Lihue Plantation, the cane fields in the project area were abandoned in 2000 and the land 
was subleased as pasture land in 2002 (Lyle Tabata, personal communication 2013). 

The cane fields within the project area appear to have been irrigated according to the 
Hawaiian Furrow System (Alexander 1923:10). This system is comprised of:  

 Main ditches: deliver water to the fields  
 Straight ditches: run down grade  
 Level ditches: take water off the fields laterally  
 Watercourses: small channels that hold the water applied by one man  
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Figure 12. 1890 photograph of Hanamaulu Mill, taken by Theodore Severin (Cozad 2008:55)
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Figure 13. Portion of 1910 Lihue-Kapaa USGS quadrangles, showing proposed project areas and 
alternate ingress and egress routes
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Figure 14. Photograph of a portion of the Lihue railway that is still used today by the Kilohana 
Plantation  
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Figure 15. Portion of 1941 map from Lihue Plantation Company depicting the plantation fields 
and the railroad within the proposed project areas and access routes
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 Furrows: improvised channels that are at right angles to the watercourses and in which 
cane can grow within or alongside of  

Main and straight ditches were lined with concrete while level ditches, watercourses, and 
furrows were earthen (O’Hare and Tulchin 2004:13). Seepage from the earthen waterways was 
kept low by monitoring the amount of water flow. The western slope of Kālepa Ridge, within the 
project area, consisted of terraces that were watered from the Hanamaulu Ditch (Lyle Tabata, the 
last manager of Lihue Plantation, personal communication 2013). This waterway appears to be a 
concrete main ditch that runs parallel to the modern pasture fence line, immediately outside the 
current project area. It may be an extension of the Hanamaulu Ditch that runs well west of the 
project area. However, documentation of the Hanamaulu Ditch within or adjacent to the project 
area has not been found. Mr. Tabata also indicated the sugar cane that was grown on the flat 
below Kālepa slope was irrigated with intermittent flooding. Evidence of the terraces and the 
fields in the project area are visible on a 1978 USGS Orthophoto (Figure 16). 

3.6 Modern Land Use 
The Wailua portion of the project area is owned by the State of Hawai‘i and is currently being 

leased as pasture land for cattle and sheep. The Hanamā‘ulu portion is owned by Grove Lands 
and is currently being used as cultivated farmland. 
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Figure 16. A 1978 USGS Orthophoto, Kapaa Quadrangle depicting the field systems in within 
and adjacent to the proposed project areas and access routes
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Section 4    Previous Archaeological Research 

The current project area contains one historic property that consists of 82 plantation-era 
features. Although Hanamā‘ulu and Wailua were inhabited since the pre-Contact period, 
plantation land use has likely destroyed any traditional Hawaiian cultural resources within the 
project area. Previous archaeological studies in areas near the project area, however, have 
documented both pre- and post-Contact cultural remains. 

4.1 Hanamā‘ulu Ahupua‘a 
Previous archaeological studies within Hanamā‘ulu Ahupua‘a are shown in Figure 17, and the 

locations of previously identified historic properties are shown in Figure 18. Table 1 summarizes 
the archaeological studies and their results. Table 2 provides a list of the identified historic 
properties that are located within the ahupua‘a. A more detailed discussion of the archaeological 
studies that are located within 1 km of the project area is presented below. These studies, and 
their associated historic properties, are highlighted in bold in the tables. 

4.1.1 Bennett 1931 

Bennett (1931) is the first to mention the archaeology near the project area in his book, 
Archaeology of Kauai. Bennett (1931:125) describes Kalauokamau Heiau (SIHP # 50-30-08-
102) as “a large walled heiau” that was of po‘okanaka class. Bennett indicates the heiau was 
located at the foot of Kālepa but was destroyed in 1855. 

4.1.2 Rosendahl 1990 

In 1990, PHRI conducted an archaeological field inspection and subsurface testing for the 
Kalepa Radio Station and Kalepa Road Improvements project area, on Kalepa ridge in 
Hanamā‘ulu Ahupua‘a. SIHP # -1827 was identified which contained 2 burials which were 
disinterred. The area of the burials (SIHP # 50-30-08-1827) appeared to have once been a quarry 
and/or flake reduction activity area. 

4.1.3 Walker et al. 1991 

In 1991, Walker et al. conducted an archaeological inventory survey of lands in Hanamā‘ulu, 
Kalapakī, Nāwiliwili, Niumalu, and Wailua. Although the survey identified nearly a dozen 
archaeological sites, only one was located near the current project area. This site consisted of a 
historic cemetery (SIHP # -1844). 

4.1.4 Kikuchi and Remoaldo 1992 

Kikuchi and Remoaldo (1992) conducted a survey and inventory of the cemeteries on Kaua‘i. 
Cemeteries and plots inventoried in Hanamā‘ulu and near the project area include the Kaua‘i 
Memorial Gardens (SIHP # -B008), and the Hanamā‘ulu Immaculate Conception Church II 
(SIHP # -B009). Sites outside a 1km radius from the project area include the Kapaia Chinese 
Cemetery (SIHP # -B010), and the Immaculate Conception Roman Catholic Church Cemetery 
(SIHP # -B011). 
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Figure 17. 1996 Lihue USGS 7.5-minute topographic quadrangle with previous archaeological studies in the vicinity of the project 
area in Hanamā‘ulu Ahupua‘a (see Figure 19 for archaeological studies in the vicinity of the project area in Wailua 
Ahupua‘a to the north)
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Figure 18. 1996 Lihue USGS 7.5-minute topographic quadrangle with an overlay of the historic properties in Hanamā‘ulu Ahupua‘a 
(see Figure 20 for historic properties in the vicinity of the project area in Wailua Ahupua‘a to the north)
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Table 1. Previous Archaeological Studies Conducted in Hanamā‘ulu Ahupua‘a (none conducted 
in the project footprint were identified, those located within 1 km of the project area are 
highlighted in bold*) 

Source Location Type of Study Results 

Bennett 1931* Island-wide Archaeology of 
Kaua‘i 

Kalauokamanu Heiau (Site 102; SIHP # 
50-30-08-102) in Hanamā‘ulu, above the 
present mill; described by Thrum as “a 
large walled heiau that stood above the 
present mill; destroyed about 1855. Of 
po‘okanaka class” (Bennett 1931:125) 

McMahon 
1990 

Nāwiliwili, 
Kapalapkī, and 
Hanamā‘ulu 

Archaeological 
fieldcheck 

Three previously identified historic 
residential sites (SIHP #s -9390, -9401, and  
-9402) (note: these historic properties not 
reflected in Figure 18, as they are not in 
Hanamā‘ulu Ahupua‘a) 

Rosendahl 
1990 

Kalepa ridge, 
Hanamā‘ulu 

Archaeological 
field inspection 

SIHP # -1827 (two burials that were 
encountered and disinterred) 

Walker et al. 
1991 

Līhu‘e, Puhi, 
Hanamā‘ulu 

Archaeological 
inventory 
survey 

Ten sites consisting of 14 component 
features identified within or adjacent to 
the project area; features include a 
habitation complex with cultural deposits 
(SIHP #s -1838a and -1838b), a complex 
with wall and terrace (SIHP #s -1839a and    
-1839b), a retaining wall (SIHP # -1840); a 
road (SIHP # -1841), a wall (SIHP # -1842), 
a complex with a concrete foundation, road, 
and concrete wall (SIHP #s -1843a, -1843b, 
-1843c), a historic cemetery (SIHP #          
-1844), a railroad bridge (SIHP # -1845), a 
concrete bridge (SIHP # -1846), and a river 
valley (SIHP # -1847) 

Kikuchi and 
Remoaldo 
1992 

Island-wide Cemeteries of 
Kaua‘i 

Cemeteries inventoried in Hanamā‘ulu 
include Kaua‘i Memorial Gardens (SIHP 
# -B008), Hanamā‘ulu Immaculate 
Conception Church II (SIHP # -B009); 
Kapaia Chinese Cemetery (SIHP # -B010); 
Immaculate Conception Roman Catholic 
Church Cemetery (SIHP # -B011) 

Akana 1994 Kalepa ridge, 
Hanamā‘ulu 

Archaeological 
monitoring 

Construction of a retaining wall for a 
burial (SIHP # -746) that was eroding out 
of an embankment 
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Source Location Type of Study Results 

Hammatt et al. 
1997 

Hanamā‘ulu, 
Wailua, South 
Olohena, North 
Olohena, 
Waipouli, and 
Kapa‘a 

Archaeological 
inventory survey 

Three alternative routes for proposed Kūhiō 
Highway by-pass project; two sites 
identified (historic properties depicted in 
Figure 20): SIHP # -756, a terrace of historic 
age, and SIHP # -634, the Wailua wetland 
on the north side of the Wailua River, which 
was a major lo‘i area during the Māhele; 
recommendations for mitigation of impact 
would depend on which alternative is chosen 
and may include monitoring extensive 
grading of sand deposits, data recovery of 
the terrace site, and paleoenvironmental 
studies of marsh sediments. No historic 
properties were identified within a 1km 
radius of the project area. 

Hammatt 2001 Road corridor 
between 
Kekaha and 
Moloa‘a 

Archaeological 
assessment 

Nineteen sections of proposed 
telecommunications cable system deemed 
low to very high potential for encountering 
subsurface historic properties; consultation 
with SHPD recommended 

Hammatt and 
Shideler 2003 

Kūhiō Hwy 
bypass options 

Archaeological 
assessment 

Summarizes work and describes eight sites    
(SIHP #s -634, -667, -668, -676 through       
-679, and -756); none in vicinity of the 
current project area. 

Corbin et al. 
2002 

Ocean Bay 
Plantation, 
Hanamā‘ulu 

Archaeological 
inventory survey 

Hanamā‘ulu-Ahukini cutoff road project; 
Identified an upright stone, historic cane 
road and possible house foundation (SIHP # 
-2066), a historic period cemetery (SIHP #    
-2067), and a historic trash dump (SIHP #    
-2068) 

Rosendahl 2002 Hanamā‘ulu Addendum to 
archaeological 
inventory survey 
(Corbin et al. 
2002) 

Letter note with photos of diagnostic 
artifacts 
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Source Location Type of Study Results 

Dega and 
Powell 2003 

Kūhiō Hwy 
(east bound) 

Archaeological 
monitoring 

21.5-mile stretch along Kūhiō Hwy on east 
end of Kaua‘i Island; ten segments 
monitored and assessed; six of the ten 
segments yielded traditional Hawaiian 
and/or historic cultural deposits; segment 
through Kapa‘a Town yielded highest 
quantity and quality of deposits; one 
feature (SIHP # -885) consisted of a 
partial irrigation tunnel hollow (small 
portion of a larger irrigation network 
directly associated with historic sugar 
cane production in the area) 

Yorck et al. 
2004 

Radisson 
Kaua‘i Beach 
Resort, 
Hanamā‘ulu 

Archaeological 
inventory survey 

Thirty-two backhoe trenches and two wave-
cut beach profiles documented; several 
excavations revealed modern trash layers 
and landfill deposits; no historic properties 
encountered  

Bell et al. 2006 Līhu‘e Airport, 
Hanamā‘ulu 
and Kalapakī 
Ahupua‘a 

Archaeological 
inventory survey 

One cultural resource/historic property 
identified with two features consisting of 
plantation-era concrete enclosures (SIHP #   
-3958a) and foundation remnants that likely 
functioned as a piggery (SIHP # -3958b) 

Creed et al. 
2006 

Līhu‘e Airport, 
Hanamā‘ulu 
and Kalapakī 
Ahupua‘a 

Archaeological 
assessment 

Based on background research and the 
absence of historic sites per the field survey, 
no further archaeological research warranted 
except for features related to Ahukini 
Landing (SIHP # -9000)  

Dye and 
Jourdane 2006 

Kalepa Grove 
Farm 

Archaeological 
assessment 

Possible presence of human burials and 
cultural deposits similar to those already 
found at Kālepa ridge; archaeological 
monitoring recommended 

*Not shown in Figure 17 
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Table 2. Previously Identified Historic Properties in Hanamā‘ulu Ahupua‘a (none documented in 
the project footprint were identified, those located within 1 km of the project area 
highlighted in bold; other site features indicated in the table but not in Figure 18) 

SIHP # 
50-30-
08- 

Site Type/ Name  Location Size/Comments Reference 

B008 Kaua‘i Memorial 
Gardens 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

B009 Hanamā‘ulu 
Immaculate 
Conception Church II 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

B010 Kapaia Chinese 
Cemetery 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

B011 Immaculate Conception 
Roman Catholic Church 
Cemetery 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

102 Kalauokamanu Heiau Hanamā‘ulu Believed to have been 
destroyed around 1855 

Bennett 
1931:125 

746 Burial Kalepa ridge, 
Hanamā‘ulu  

One burial eroding out 
of an embankment 

Akana 1994 

885 Partial irrigation 
tunnel hollow 

Kūhiō Highway Small portion of larger 
irrigation network 
directly associated with 
historic sugar cane 
production in the area 

Dega and Powell 
2003 

1827 Burial Kalepa ridge, 
Hanamā‘ulu 

2 burials (disinterred) Rosendahl 1990 

1838a 
&b 

Complex Hanamā‘ulu 
coast, N of bay 

Habitation site with two 
features (A and B, both 
cultural deposits) 

Walker et al. 
1991 

1839a Pre-Contact agricultural 
wall  

Hanamā‘ulu 
coast, north of 
bay 

Temporary habitation 
site 

Walker et al. 
1991 

1839b Pre-Contact terrace Hanamā‘ulu 
coast, north of 
bay 

Temporary habitation 
site 

Walker et al. 
1991 

1840 Historic retaining wall Hanamā‘ulu Transportation function Walker et al. 
1991 

1841 Historic road Hanamā‘ulu Transportation function Walker et al. 
1991 
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SIHP # 
50-30-
08- 

Site Type/ Name  Location Size/Comments Reference 

1842 Boundary/agricultural 
wall 

South side of 
Hanamā‘ulu 
Valley 

N/A Franklin and 
Walker 1994 

1843a Historic concrete 
foundation 

Hanamā‘ulu Historic transportation 
feature 

Walker et al. 
1991 

1843b Road Hanamā‘ulu Historic transportation 
feature 

Walker et al. 
1991 

1843c Concrete wall Hanamā‘ulu Historic transportation 
feature 

Walker et al. 
1991 

1844 Historic cemetery Hanamā‘ulu Burial Walker et al. 
1991 

1845 Historic railroad bridge Hanamā‘ulu Transportation function Walker et al. 
1991 

1846 Two concrete bridges Hanamā‘ulu 
coast 

Transportation function Walker et al. 
1991 

1847 River valley  Possible agricultural Walker et al. 
1991 

2066 Upright stone, historic 
cane road, and possible 
house foundation 

Hanamā‘ulu-
Ahukini Cutoff 
Road 

N/A Corbin et al. 
2002 

2067 Historic period 
cemetery 

Hanamā‘ulu, 
adjacent to Hehi 
Road 

Semi-maintained and 
visited 

Corbin et al. 
2002 

2068 Historic trash dump  Hanamā‘ulu 
coast 

Small bluff overlooking 
ocean 

Corbin et al. 
2002 

3958a Enclosure; piggery 
remnants 

Hanamā‘ulu 
coast 

N/A Bell et al. 2006 

3958b Cement foundation 25m 
northeast of Feature A 

Hanamā‘ulu 
coast 

N/A Bell et al. 2006 

9000 Ahukini Landing Hanamā‘ulu 
Bay 

N/A Creed et al. 2006 
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4.1.5 Akana 1994 

Archeaological monitoring of the rock wall revetment for SIHP # -746 (a burial which was 
eroding out of a bank) was conducted in 1994. The burial location is near SIHP # -1827 on the 
Kalepa ridge in Hanamā‘ulu Ahupua‘a. 

4.1.6 Dega and Powell 2003 

In 2003, Scientific Consulting Services, Inc. conducted archaeological monitoring along a 
21.5-mile stretch of Kūhiō Highway in eastern Kaua‘i (Dega and Powell 2003). Ten segments of 
varying lengths were monitored and assessed for the presence/absence of significant 
archaeological sites. Six of the ten segments yielded traditional Hawaiian and/or historic cultural 
deposits. Of the six segments, the one through Kapa‘a Town yielded the greatest quantity and 
quality of deposits. Traditional and historic burials, as well as postholes, hearths, and a paleo A 
horizon reflecting permanent pre-Contact occupation of Kapa‘a were documented. One feature 
(SIHP # -885) consisted of a partially-hollow irrigation tunnel. This small portion of a larger 
irrigation network is associated with historic sugar cane production in the area. 

4.1.7 Dye and Jourdane 2006 

T.S. Dye and Colleagues conducted an archaeological assessment for the proposed Cingular 
Wireless Kālepa Grove Farm Cell Site (Dye and Jourdane 2006). Based on existing historical 
literature and previous archaeological documents, it was deemed possible that human burials and 
cultural deposits similar to those found at Kālepa Ridge could be encountered in the area. 

4.2 Wailua Ahupua‘a 
Previous archaeological studies within the Wailua Ahupua‘a are shown in Figure 19 and the 

locations of previously identified historic properties are shown in Figure 20. Table 3 summarizes 
the archaeological studies and their results. Table 4 provides a list of the identified historic 
properties located within the ahupua‘a. A more detailed discussion of the archaeological studies 
located within 1 km of the project area is presented below. These studies, and their associated 
historic properties, are highlighted in bold in the tables. 

4.2.1 Thrum 1906; Bennett 1931 

During his survey of the area, Thrum listed four heiau in Wailua Ahupua‘a: Malae, Poli‘ahu, 
Holoholokū, and Hikinaakalā (Thrum 1906). These were also documented by Bennett (1931) 
during his reconnaissance survey of the island. Bennett identified six sites in Wailua: Dune 
burials (Site 103), Malae Heiau (Site 104), Hikinaakalā Heiau (Site 105), Holoholokū Heiau and 
sacred grove (Site 106), Poli‘ahu Heiau (Site 107), Kukui Heiau (Site 108), and an unnamed 
heiau (Site 109).  

4.2.2 Soehren 1967 

In 1967, at the request of the Division of State Parks, Bishop Museum conducted a “field trip” 
to Wailua River State Park and produced a report based on previously-reported sites and newly 
found sites (Soehren 1967). In total, 34 sites were recorded (A1-1 through A1-34). The sites 
include heiau, birthstones, petroglyphs, dune burials, agricultural terraces, a house site, ‘auwai, 
and a mill site. 
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Figure 19. 1996 Līhu‘e USGS 7.5-minute topographic quadrangle with previous archaeological studies in the vicinity of the project 
area in Wailua Ahupua‘a 
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Figure 20. 1996 Lihue USGS 7.5-minute topographic quadrangle with an overlay of the historic properties in Wailua Ahupua‘a
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Table 3. Previous Archaeological Studies Conducted within Wailua Ahupua‘a (none conducted 
in the project footprint were identified, those located within 1 km of the project area 
highlighted in bold) 

Source Location Nature of Study Results 

Thrum 1906* Mouth of Wailua 
River 

Listing of heiau Lists four heiau: Malae, Poli‘ahu, 
Holoholokū, and Hikinaakalā  

Bennett 
1931* 

Mouth of Wailua 
River 

Archaeological 
reconnaissance 
survey of heiau and 
place of refuge 

Describes six sites: Site 103, dune 
burials; Site 104, Malae Heiau; Site 
105, Hikinaakalā Heiau; Site 106, 
Holoholokū Heiau and sacred grove; 
Site 107, Poli‘ahu Heiau; and Site 
109, unnamed heiau 

Soehren 
1967 

Wailua River 
Valley including 
north and south 
forks 

Field trip report Locates and briefly describes 34 
sites with Bernice Pauahi Bishop 
Museum (BPBM) site numbers     
A1-1 through A1-34 

Ching 1968 Wailua River 
Valley including 
north and south 
forks 

Surface survey Locates and briefly describes 
Soehren’s (1967) 34 sites and adds 
Sites 35-58 with BPBM site 
numbers A1-1 through A1-58 

Handy and 
Handy 1972* 

Archipelago-wide, 
discuss Wailua 
Ahupua‘a 

Native planters study Discusses agricultural pattern in 
Wailua Ahupua‘a 

Kikuchi 1973 Coco Palm Hotel, 
north of Wailua 
River, mauka of 
Kūhiō Hwy 

Burial study Discusses 34 burial finds, other 
features, and artifacts 

Kikuchi 1974 Mouth of Wailua 
River 

Heiau study Hikinaakalā Heiau 

Walton and 
Spilker 1974 

Lydgate State 
Park Pavilion 
project, south of 
river mouth, 
makai of Kūhiō 
Hwy 

Assessment and sub-
surface testing (seven 
posthole digger 
excavations) 

Testing did not locate any 
archaeological materials 

Cox 1977 Wailua Golf 
Course 

Burial recovery 
project 

Thirteen burials located (SIHP #s        
-542 through -546 and -819) 

Yent 1980 North side of 
makai portion of 
Wailua River 

Evaluation of 
bellstone 

Bellstones located, described and 
traditions are given along with 
preservation recommendations 
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Source Location Nature of Study Results 

Folk and Ida 
1981 

South fork of the 
Wailua River 

Archaeological 
reconnaissance 
survey 

Relocated several sites discussed in 
Ching 1968; recorded several 
agricultural terraces (SIHP #s -205, 
-207, -209, -210, and -211), a mill site 
(SIHP # -206), and an ‘auwai (SIHP # 
-208) (note: SIHP #s -210 and -211 
are not on Figure 20 as sites are 
located outside the map) 

Kikuchi 1984 South of Wailua 
River mouth 

Mapping of 
petroglyphs 

Survey of petroglyphs noted 35 
figures and 14 grinding facets, 
possibly more in river; noted 
bulldozer damage from clearing 
mouth of river 

Kikuchi 1987 Malae Heiau, 
south of Wailua 
River mouth 

Adze study Discusses adze fragments from Malae 
Heiau 

Yent 1987 Lydgate area of 
the Wailua River 
State Park 

Demolition of old 
comfort station and 
corings for new 
comfort station 

No subsurface cultural deposits 
located 

Yent 1989a  Hikinaakalā Heiau 
and Hau‘ola area 

Mapping and testing 
of SIHP # -105  

Identified two periods of occupation 
(pre-Contact and historic) at SIHP #   
-105, but did not identify any features 
associated with construction of heiau  

Yent 1989b Kamokila Village 
along Wailua 
River 

Field inspection and 
coring 

Identified charcoal and agricultural 
sediment within six cores 

Folk and 
Hammatt 
1991 

Wailua 
Hydroelectric 
Pipline Corridor 

Archaeological 
survey 

Three natural alluvial terraces; no 
cultural modification of terraces 
evident; reconstruction of pipeline 
should avoid Lihue Plantation 
Railroad trestle (SIHP # -6006) 

Hammatt 
1991 

Wailua River 
mouth 

Subsurface testing No cultural deposit observed 
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Source Location Nature of Study Results 

Walker et al. 
1991 

Work on both 
sides of Kūhiō 
Hwy at south end 
of ahupua‘a 

Archaeological 
inventory survey for 
a master plan 

Ten sites consisting of 14 
component features identified 
within or adjacent to the project 
area; features include a habitation 
complex with cultural deposits (SIHP 
#s -1838a and -1838b), a complex 
with wall and terrace (SIHP #s -1839a 
and  -1839b), a retaining wall (SIHP # 
-1840); a road (SIHP # -1841), a wall 
(SIHP # -1842), a complex with a 
concrete foundation, road, and 
concrete wall (SIHP #s -1843a,           
-1843b, -1843c), a historic cemetery 
(SIHP # -1844), a railroad bridge 
(SIHP # -1845), a concrete bridge 
(SIHP # -1846), and a river valley 
(SIHP # -1847). No historic properties 
were identified in Wailua Ahupua‘a. 

Yent 1991 South side Wailua 
River mouth 

Damage assessment Summary of petroglyph SIHP #          
-105A 

Folk and 
Hammatt 
1992 

Wailua County 
Golf Course from 
coast to Kūhiō 
Hwy 

Assessment for fiber 
optic cable 

Examination of exposed strata 
revealed no cultural material; 
informants described burials in golf 
course area 

Kikuchi and 
Remoaldo 
1992 

Island-wide, SIHP 
# -B005 on north 
bank of makai 
Wailua River 

Cemeteries of Kaua‘i Identifies SIHP # -B005, Poli‘ahu 
Japanese Cemetery 

Spear 1992 North of Wailua 
River mouth, 
makai of Kūhiō 
Hwy 

Sub-surface testing 
(seven backhoe 
trenches) 

No significant findings; two charcoal 
lenses noted 
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Source Location Nature of Study Results 

Yent 1992 Mouth of Wailua 
River 

Hurricane damage 
assessment 

Fieldchecked historic sites within 
Wailua River State Park (Hikinaakalā 
Heiau, Hauola, petroglyphs at mouth 
of river, Malae Heiau, Ka Lae o Ka 
Manu); a number of coconut trees had 
fallen within Hikinaakalā and Hauola; 
petroglyphs mostly covered in sand; 
Holoholoku Heiau, Ka Lae o Ka 
Manu Heiau, and Pōhaku Ho‘ohānau 
had small number of fallen branches; 
coconut trees fell on exterior of 
Poli‘ahu Heiau (minimal damage to 
site); no damage to Malae Heiau 

Kawachi 
1993 

Mouth of Wailua 
River 

Survey of river 
mouth (TMK: [4] 4-
1-04:01) 

Discovered unreported submerged 
petroglyph; no site number assigned 

Beardsley 
1994 

Kaua‘i 
Community 
Correctional 
Center west of 
Kūhiō Hwy and 
Wailua County 
Golf Course  

Sub-surface testing 
for sewer line 

One burial designated SIHP # -9357 
regarded as part of Bennett’s site, and 
SIHP # -103, but no other significant 
results 

Folk et al. 
1994 

Wailua County 
Golf Course from 
coast to Kūhiō 
Hwy 

Archaeological 
inventory survey 
with sub-surface 
testing 

No significant finds 

Folk and 
Hammatt 
1995 

Wailua County 
Golf Course from 
coast to Kūhiō 
Hwy 

Monitoring fiber-
optic cable conduits 

Found remains of two individuals 
(SIHP # -1980, Burial 1; Burial 2 not 
assigned historic site number) and 
skeletal pieces representing six other 
individuals 
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Source Location Nature of Study Results 

Hammatt et 
al. 1997 

Hanamā‘ulu 
Wailua, South 
Olohena, North 
Olohena, 
Waipouli, and 
Kapa‘a 

Archaeological 
inventory survey  

Three alternative routes for proposed 
Kūhiō Highway by-pass project; two 
sites identified: SIHP # -756, a terrace 
of historic age, and SIHP # -634, the 
Wailua wetland on the north side of 
the Wailua River, which was a major 
lo‘i area during the Māhele; 
recommendations for mitigation of 
impact would depend on which 
alternative is chosen and may include 
monitoring extensive grading of sand 
deposits, data recovery of the terrace 
site, and paleoenvironmental studies 
of marsh sediments. No historic 
properties were identified within a 
1km radius of the project area. 

Carpenter 
and Yent 
1997a 

North fork of 
Wailua River 

Archaeological 
reconnaissance 

Fifteen sites located; an ‘auwai (SIHP 
# -215), agricultural terraces (SIHP #s  
-218, -230, -234, -237, -248, and         
-323), an unknown feature (SIHP #      
-219), a small ‘auwai (SIHP #s -231,    
-233, -321, and -324), a lo‘i feature 
(SIHP # -232), remnants of a poi mill 
(SIHP # -235), a stone platform (SIHP 
# -322), three additional sites recorded 
but not located; agricultural terraces 
(SIHP # -338, and -339), and a 
possible heiau (SIHP # -345) 

Carpenter 
and Yent 
1997b 

North fork of 
Wailua River, 
Fern Grotto 

Archaeological 
reconnaissance 

Found one site near Fern Grotto area 
(SIHP # -238) , a large earthen-faced 
terrace at proposed kayak landing site 

Yent 1997 Malae Heiau Vegetation removal 
report 

Removed undesired vegetation from 
interior and exterior of Malae Heiau 
(SIHP # -104) 

Bush et al. 
1998 

Parcel between 
Papaloa Road and 
beach 

Inventory survey No cultural finds 

Ida and 
Hammatt 
1998 

Easement and 
houselot (TMK: 
[4] 4-1-04:019) 

Recovery of 
inadvertent human 
remains 

Human remains found during removal 
of coconut tree; remains heavily 
disturbed; only a right foot and 
scattered bone fragments present; 
possible traditional Hawaiian burial 
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Source Location Nature of Study Results 

Elmore and 
Kennedy 
2000 

Coco Palms Inadvertent discovery One human burial (SIHP # -660) of 
post-Contact period found with coral 
abrader, glass beads, and possible iron 
bracelet 

Fager and 
Spear 2000 

Wailua Golf 
Course 

Archaeological 
monitoring report 

Documents several burials 

Yent 2000 Holoholokū and 
Hikinaakalā sites 

Restoration report Describes restoration of heiau and 
birthstones 

Hammatt 
2001 

Along Kūhiō Hwy Archaeological 
assessment 

Indicates high potential for 
encountering historic properties north 
of Wailua River during proposed 
installation of fiber optic cable 

Rechtman 
and Clark 
2001 

Parcel between 
Kuamo‘o Road 
and Wailua River 

Inventory survey No cultural findings 

Shideler et al. 
2001 

Lydgate State 
Park proposed 
bike path 

Archaeological 
assessment 

Hauola (City of Refuge) was of 
concern due to bike path’s proximity; 
potential for traditional Hawaiian 
burials and cultural deposits in the 
area 

Buffum and 
Dega 2002 

Coco Palms Archaeological 
monitoring report 

Cultural layer identified as SIHP #      
-1711 

Corbin et al. 
2002 

Ocean Bay 
Plantation, 
Hanamā‘ulu 

Archaeological 
inventory survey 

Four site complexes and six single-
feature sites identified, including 
bridges (two), cultural deposits (two), 
and cemeteries (possibly two); other 
features include concrete foundations, 
retaining wall, and terrace (SIHP #s    
-1838 through -1841, -1843, -1845,     
-1846, and -2066 through -2068) 

Rosendahl 
2002 

Hanamā‘ulu Addendum to 
archaeological 
inventory survey 
(Corbin et al. 2002) 

Letter note with photos of diagnostic 
artifacts 

Dega and 
Powell 2003 

Kūhiō Hwy Archaeological 
monitoring report 

Feature of the cultural layer (SIHP #    
-1711) described 



Cultural Surveys Hawai‘i Job Code: WAILUA 19  Previous Archaeological Research 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 49 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  
 

Source Location Nature of Study Results 

Hammatt 
and Shideler 
2003 

Kūhiō Hwy 
bypass options 

Archaeological 
assessment 

Summarizes work, describes eight 
sites: a former lo’i (SIHP # -634), a 
linear terrace (SIHP # -667), 
historic cement slabs (SIHP # -668), 
possible former heiau (SIHP # -676) 
two lave tubes (SIHP # -677), a 
terrace (SIHP # -678), an overhand 
rock shelter (SIHP # -679), and a 
terrace (SIHP # -756) 

Morawski 
and Dega 
2003 

Lydgate Park Monitoring report Two archaeological sites identified 
and documented during monitoring: 
SIHP # -103, dune burials; and -356, a 
traditional cultural layer located in 
natural sand dune deposits 

Hoffman et 
al. 2005 

Coco Palms resort Archaeological 
inventory survey 
with subsurface 
testing 

Three sites recorded: two historic 
fishponds, historic burial ground, and 
intermittent traditional cultural layer 

O’Hare et al. 
2005 

Pu‘u Kī Ridge Research report and 
archaeological 
assessment 

Research on place names Holoholokū 
and Kalaeomanu and assessment of 
SIHP # -676 (alignments and 
enclosures) on Pu‘u Kī Ridge 

O’Leary and 
Hammatt 
2006 

Coco Palms resort 
northwest corner 

Archaeological 
inventory survey 
addendum 

No additional historic properties 
identified during excavation for 
addendum beyond those described in 
original archaeological inventory 
survey  

Carney and 
Hammatt 
2007 

Leho Drive 24-in 
sewer line 
installation  

Archaeological 
monitoring report  

No cultural material observed 

Drennan 
2007 

Wailua residential 
subdivision 
adjacent to 
Wailua River 
State Park 

Inventory survey Three new archaeological sites (SIHP 
#s -5012 through -5014) comprised of 
nine features and historic feature (rock 
wall) identified via archival research 

Hammatt and 
Shideler 2007 

Kūhiō Hwy 
between Kuamo‘o 
Road and 
temporary Kapa‘a 
bypass road 

Archaeological 
assessment 
(substantial 
subsurface testing) 

One weak cultural layer identified in 
Backhoe Trench 9, part of intermittent 
traditional cultural layer (SIHP #         
-1711) described by Buffum and Dega 
(2002), Dega and Powell (2003), and 
Hoffman et al. (2005); no new sites 
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Source Location Nature of Study Results 

Shefcheck et 
al. 2007 

Wailua State Park, 
Kaumuali‘i Park, 
and Old Smith’s 
Landing 

 

Inventory survey  Phase 1 work at Old Smith’s Landing 
identified one site (SIHP #  -892) 
consisting of burial with traditional 
artifacts and features; Phase 2 
excavations yielded posthole stain and 
fish vertebra (radio carbon date 
around fourteenth century); cultural 
lens identified during Phase 2 work 
assigned SIHP # -3962 

Cleghorn and 
Kahahane 
2008 

Kaua‘i 
Community 
Correctional 
Center, temporary 
housing structures 

Archaeological 
assessment 

No surface archaeological sites or 
historic buildings; potential for 
containing buried archaeological 
deposits (living surfaces, postholes, 
fire hearths, earth ovens, midden, etc.) 
as well as human burials; inventory 
survey recommended 

Viguie 2008 Kaua‘i 
Community 
Correctional 
center, emergency 
generator 
installation 

Archaeological 
monitoring report 

Single section of foundation debris 
uncovered during excavation; no way 
to determine temporal context of 
concrete pad; no SIHP number given 

Tulchin and 
Hammatt 
2009 

Kūhio Hwy Ground penetrating 
radar survey 

Subsurface anomalies (associated with 
tree roots, buried concrete slabs, 
subsurface utilities, and miscellaneous 
construction debris); stratigraphic 
irregularities 

Simonson et 
al. 2009 

18-acre project 
area for Kālepa 
Moto-Cross 
Project, TMK: [4] 
3-9-002:036 

Archaeological 
assessment  

No historic properties identified; 
decades of previous sugar cane 
cultivation likely significantly 
impacted or destroyed any surface or 
subsurface historic properties that 
might have existed 

Yucha and 
Hammatt 
2011 

Lydgate Park-
Kapa‘a 
recreational path 

Archaeological 
assessment 

No cultural findings 

*Not shown on Figure 19 
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Table 4. Previously Identified Historic Properties in Wailua Ahupua‘a (none documented in the 
project footprint were identified, those located within 1 km of the project area 
highlighted in bold) 

SIHP # 
50-30-08- 

Site Type/ 
Name  

Location Size/Comments Reference 

103 
 
 

Dune burials Wailua Golf Course; 
large area, not well 
defined; primarily 
makai of Kūhiō 
Hwy, north of 
Wailua Golf Course 
club house 

Minimum number of 
individuals encountered 
to date approx. 100; 
consultation and 
monitoring in vicinity 
indicated 

Bennett 
1931:125; 
Soehren 1967; 
Ching 1968; 
Erkelens and 
Welch 1993; 
Beardsley 1994; 
Fager and Spear 
2000; Morawski 
and Dega 2003 

104 
 

Malae Heiau South bank of 
Wailua River, 200 ft 
mauka of Kūhiō 
Hwy 

Part of Wailua Complex 
of Heiau National 
Historic Landmark, 
defined area 2 acres, 
heiau and buffer 9.49 
acres; in State Park; Yent 
2000 specifies view 
corridor concerns 

Thrum 1906:40; 
Bennett 
1931:125; 
Soehren 1967; 
Ching 1968;  
Yent 1991; Yent 
2000 

104A Adze workshop/ 
flake scatter 

In cane field north 
and northeast of 
Malae Heiau to road 
to marina  

Within 9.49-acre Malae 
Heiau and buffer parcel in 
State Park 

Kikuchi 1987:1–
9; see Yent 2000 

105 
 
 

Hikinaakalā 
Heiau and 
Pu‘uhōnua o 
Hauola 

Southern side of 
Wailua River mouth 

Part of Wailua Complex 
of Heiau defined area 2.3 
acres in State Park 

Thrum 1906:40; 
Bennett 
1931:125-126; 
Soehren 1967; 
Ching 1968;  
Kikuchi 1974; 
Yent 1989a 

105A Petroglyphs South of Wailua 
River bank 

N/A Yent 1991 

106 
 
 

Kalaeokamanu 
(Holoholokū) 
Heiau and the 
Pōhaku 
Ho‘ohānau 

North bank of 
Wailua River at base 
of Pu‘u Kī 

Part of Wailua Complex 
of Heiau defined area 
37,960 sq ft in State Park 

Bennett 
1931:127; 
Damon 1934; 
Soehren 1967; 
Ching 1968 
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SIHP # 
50-30-08- 

Site Type/ 
Name  

Location Size/Comments Reference 

107 
 
 

Poli‘ahu Heiau Wailua River State 
Park 

Part of Wailua Complex 
of Heiau, defined area 
49,140 sq ft, in State Park 

Thrum 1906:40; 
Bennett 
1931:127; 
Soehren 1967; 
Ching 1968 

108 Kukui Heiau On shore north of 
Wailua River at point 
called Lae Alakukui 

Walled heiau of two 
divisions; west wall 
missing; house site and 
small wall to west are 
probably later additions; 
sea wall; there had been 
paving, but now gone 

Thrum 1906; 
Bennett 1931 

109 Unnamed heiau North bluff of 
Wailua River in cane 
field one mile from 
sea 

Near bank of small 
stream; stones have been 
added to walls; irregular 
shape 165 ft by 66 ft; 
some room divisions at 
one end; walls are 4 ft in 
height; width 
undetermined 

Bennett 1931 

205 
 
 

Makea, 
agricultural 
terraces 

South fork of 
Wailua River 

Land used for rice 
farming and pasture 
lands in modern times 

Ching 1968:24; 
Folk and Ida 
1981 

206 
 
 

Mill site South fork of Wailua 
River 

Rice mill; appears on map 
dated to 1900  

Ching 1968:24; 
Folk and Ida 
1981 

207 Agricultural 
terraces 

South fork of Wailua 
River 

Agricultural terraces, 
planted in rice 

Ching 1968:24; 
Folk and Ida 
1981 

208 ‘Auwai South fork of Wailua 
River 

Only some portions intact Ching 1968:25; 
Folk and Ida 
1981 

209 Agricultural 
terraces 

North of Wailua 
Falls 

Not particularly extensive Folk and Ida 
1981 

215 ‘Auwai North bank of 
Wailua River 

Fair condition; damaged 
in some places from 
landslides 

Carpenter and 
Yent 1997a 

217  
 
 

Kauhihalau 
agricultural site 

South of makai 
portion of Wailua 
River, east quarter in 
Wailua State Marina 

Virtually no data, size 
unclear, further work in 
area indicated; in State 
Park 

Soehren 1967; 
Ching 1968:16 
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218 Agricultural 
terraces 

North side of Wailua 
River 

No features relocated; 
overgrowth of hau and 
vines blanket site 

Soehren 1967; 
Ching 1968; 
Carpenter and 
Yent 1997a 

219 Unknown North fork of Wailua 
River 

Ching classified site as a 
housesite or shrine but 
provided no details of 
structural features 

Ching 1968; 
Carpenter and 
Yent 1997a 

230 Kaluahale East end of ‘auwai  Agricultural terraces and 
associated features; 
impacted by flooding and 
overgrown with hau 

Carpenter and 
Yent 1997a 

231 Small ‘auwai Above Wailua River 
basin 

Irrigated terraces of SIHP 
# -232 (according to 
Ching 1968) 

Ching 1968; 
Carpenter and 
Yent 1997a 

232 Sunken lo‘i 
feature, small 
enclosure, 
several boulder 
alignments, two 
short sections of 
‘auwai, 100 
distinct 
agricultural 
terraces 

Between tributary 
stream and south side 
of north fork of 
Wailua River 

Twelve additional non-
irrigated terraces recorded 
on south margin of site 
extending to small 
sloping ridge face; 
Soehren and Ching called 
this site Kaluaahole. 

Soehren 1967; 
Ching 1968; 
Carpenter and 
Yent 1997a 

233 ‘Auwai North of SIHP #       
-232 and parallel to 
south bank of Wailua 
River 

Relatively good 
condition; some parts 
damaged due to 
landslides and natural 
drainages; can be 
followed its entire length 
snaking inland at SIHP #s 
-248, -234, and -217; 
brought water to poi mill 
(SIHP # -235) and 
provided water to SIHP # 
-248 via flume 

Carpenter and 
Yent 1997a 

234 Agricultural 
terraces called 
Eoe/Eke 

Upstream of SIHP # 
-235; south side of 
Wailua River 

Dense hau growth  Soehren 1967; 
Ching 1968; 
Carpenter and 
Yent 1997a 
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Name  
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235 Remnants of poi 
mill at area 
called Eoe/Eke 

Between SIHP #s       
-234 and -237; south 
side of Wailua River 

Operated until 1930s; 
waterways, circular stone, 
concrete grinding wheel 
present 

Soehren 1967; 
Ching 1968; 
Carpenter and 
Yent 1997a 

237 Maluaka Across from “Fern 
Grotto” boat landing; 
above junction of 
north and south forks 
of Wailua River 

Agricultural terraces; 
once picnic area by boat 
tour companies ca. 1955 
(Smith 1955); remnants 
of comfort station; stone 
and soil platform of 
probable housesite 
adjacent to SIHP # -233 

Carpenter and 
Yent 1997a 

243 
 
 

Flats, probably 
agricultural 
terraces 

South fork of Wailua 
River 

Virtually no data Soehren 1967; 
Ching 1968:25 

244 
 
 

Probable 
agricultural 
terraces 

South fork of Wailua 
River 

Virtually no data Soehren 1967; 
Ching 1968:25 

245 
 
 

Stone platform South fork of Wailua 
River 

14 x 14 (ft?), stone 
platform; possible house 
site 

Soehren 1967; 
Ching 1968:25 

246 
 
 

Agricultural 
terraces 

South fork of Wailua 
River 

Agricultural terraces Soehren 1967; 
Ching 1968:25 

247  
 
 

Kamalau 
agricultural site 

North of Mauna 
Kapu on flats 

Virtually no data, size 
unclear; further work in 
area indicated; in State 
Park 

Soehren 1967; 
Ching 1968:16 

248 Agricultural 
terraces at 
Makahiliahi 

Streamside of SIHP 
# -233 

Severely affected by 
flooding and dense hau 
growth; small enclosure 
with three-sided 
alignment of boulders; 
concrete foundation with 
large wooden pole; 
wooden edges of flume 

Soehren 1967; 
Ching 1968; 
Carpenter and 
Yent 1997a 

250  
 
 

Hauola 
agricultural site 

North of makai 
portion of Wailua 
River 

No data, size unclear; 
further work in area 
indicated; in State Park 

Soehren 1967; 
Ching 1968:16 
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321  
 
 

‘Auwai North of confluence 
of north and south 
forks of Wailua 
River (associated 
with SIHP #s -218 
and -250) along base 
of valley wall  

Little data, length 
unclear; further work in 
area indicated; in State 
Park 

Soehren 1967; 
Ching 1968:16; 
Yent 1989b:7; 
Carpenter and 
Yent 1997a:35 

322 A stone 
platform at 
Makahiliahi 

West end of SIHP #  
-248, opposite side 
of SIHP # -233 

Housesite or shrine with 
associated features; fairly 
deteriorated and partially 
overgrown with hau; 
small platform with 
paving with two upright 
stones; several small 
eroded terraces located 
adjacent to platform on 
north side 

Ching 1968; 
Carpenter and 
Yent 1997a 

323 Agricultural 
terraces 

East of SIHP # -232 Consists of at least 18 
terraces atop bluff 
overlooking north fork of 
Wailua River; one terrace 
exists on north side while 
most terracing is on south 
side 

Carpenter and 
Yent 1997a 

324 ‘Auwai Next to tributary 
stream 

Once irrigated terraces of 
SIHP # -323; over 300 m 
long; upper portion 
overgrown with guava 
saplings 

Ching 1968; 
Carpenter and 
Yent 1997a 

325  Kamalau and 
Kulaina storied 
rocks 

North of Mauna 
Kapu, at mauka end 
of SIHP # -247; one 
rock in middle of 
river below Poli‘ahu 
Heiau 

Site consists of two 
storied rocks; description 
insufficient for 
identification; in State 
Park 

Ching 1968:16-
18 

326  Kamalau and 
Kulaina storied 
rocks 

North of Mauna 
Kapu, at mauka end 
of SIHP # -247; one 
rock in middle of 
river below Poli‘ahu 
Heiau 

Site consists of two 
storied rocks; description 
insufficient for 
identification; in State 
Park 

Ching 1968:16-
18 
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Site Type/ 
Name  

Location Size/Comments Reference 

329  Ahuhauli, 
reported home 
and burial 
ground of 
Kumauna/Lono 
Kelekoma 
family 

North of makai 
portion of Wailua 
River “near the little 
hillock, Ahuhauli, 
where the one (lone) 
tall coconut tree 
stands” (Salisbury 
1936) 

Virtually no data, size 
unclear; further work in 
area indicated; in State 
Park 

Ching 1968:14; 
Salisbury 1936 

330  Kaluamokila, 
legendary cave 
through hill 
from north to 
south; south end 
just above water 
level; sealed 
with stone 

North of makai 
portion of Wailua 
River 

Virtually no data; might 
be only legendary; further 
work in area indicated; in 
State Park 

Ching 1968:13 

331  Old Rice Mill North of Wailua 
River mouth, just 
mauka of Smith’s 
and Doris’ old boat 
landing 

Still stood in 1953; only 
foundations left; in State 
Park; testing and marker 
recommended  

Ching 1968:12-
13 

334  Pōhaku‘ele‘ele 
Heiau (and 
several other 
sites reported by 
Dickey 
[1917:29]) 

“On the makai tip of 
a hill near the eastern 
end of the 
promontory between 
the two northern 
branches of the 
Wailua River” 
(Dickey 1917:14) 

Virtually no data; some 
uncertainty about location 
and size; further work in 
area indicated; in State 
Park 

Dickey 1917:29; 
Ching 1968:14-
15 

335  Bellstone(s) North of makai 
portion of Wailua 
River 

Part of Wailua Complex 
of Heiau National 
Historic Landmark; in 
State Park 

Ching 1968:14 

337  Hihiakalahu 
“the place where 
the first hau 
trees of Kaua‘i 
grew” 

North of Mauna 
Kapu, south of 
Poli‘ahu 

Seemingly just legendary 
hau tree grove; size 
unclear; in State Park 

Ching 1968:16 

338 Agricultural 
terraces 

North fork below 
Koholālele Falls  

Not extensive; one terrace 
25 m long; very 
inaccessible 

Ching 1968; 
Carpenter and 
Yent 1997a and 
b 
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Location Size/Comments Reference 

339 Agricultural 
terraces 

North fork below 
Koholālele Falls 

Exact location unknown Carpenter and 
Yent 1997a 

340 Agricultural 
terraces 
“indicated as 
being in rice in 
1900 and 1923” 

North of confluence 
of north and south 
forks, Wailua River 

Virtually no data, size 
unclear; further work in 
area indicated; in State 
Park 

Ching 1968:18 

342  Agricultural flat 
“appears as rice 
land on 
Monsarratt’s 
map of 1900 and 
Wall’s map of 
1923” 

North of makai 
portion of Wailua 
River 

Virtually no data, size 
unclear; further work in 
area indicated; in State 
Park 

Ching 1968:13 

343  Kula “indicated 
as kula land on 
Wall’s map of 
1923” 

South side of makai 
portion of Wailua 
River 

Virtually no data, size 
unclear; further work in 
area indicated; in State 
Park 

Ching 1968:16 

344 Unknown North fork below 
Koholālele Falls 

Exact location unknown Ching 1968; 
Carpenter and 
Yent 1997a 

345 Possible heiau Bluff above north 
and south forks of 
Wailua River 
overlooking south 
fork across from 
Fern Grotto 

Deteriorated enclosure 
with notch in its southeast 
corner; notch similar to 
Poli‘ahu Heiau; 21.5 x 
26.5m; foundation of 
stones remains; possible 
interior paving or division 
(unclear) 

Carpenter and 
Yent 1997a 

356 Pre-Contact 
cultural layer 

Lydgate Park Extent of cultural layer 
remains unknown 

Morawski and 
Dega 2003 

502 Wailua 
Complex of 
Heiau 

Mouth of Wailua 
River 

Includes five discrete 
parcels: SIHP #s -104,     
-105, -106, -107, and       
-335; in State Park  

1962 National 
Register of 
Historic Places; 
1981 Hawai‘i 
Register of 
Historic Places 

542 Burial Northern part of 
Wailua County Golf 
Course 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Cox 1977 
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543 Burial Northern part of 
Wailua County Golf 
Course 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Cox 1977 

544 Burial Northern part of 
Wailua County Golf 
Course 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Cox 1977 

545 Burial Northern part of 
Wailua County Golf 
Course 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Cox 1977 

546 Burial Northern part of 
Wailua County Golf 
Course 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Cox 1977 

634 Extensive 
wetlands, 
former lo‘i area 

North bank of 
Wailua River 

130 acres; further 
archaeological work 
indicated 

Hammatt et al. 
1997:68,70 

660 Burial Northern end of 
Coco Palms; north of 
Wailua River mouth 

One historic burial, 
consultation and 
monitoring indicated 

Elmore and 
Kennedy 2000 

667 Linear terrace Northern side of 
pasture access road; 
mauka of Smith’s 
Tropical Paradise 

Approx. 2 m x 5 m long; 
further archaeological 
work indicated 

Hammatt and 
Shideler 2003 

668 Cement slabs 
inscribed with 
year 1926 

North central portion 
Smith’s Tropical 
Paradise 

An area 4 m x 5 m; 
further archaeological 
work indicated 

Hammatt and 
Shideler 2003 

675 Poli‘ahu 
Japanese 
Cemetery  

Eastern end of Pu‘u 
Kī Ridge above 
Pōhaku Ho‘ohānau 
and Holoholokū 
Heiau 

Formerly known as SIHP 
# -B005 

Kikuchi and 
Remoaldo 1992; 
Hammatt and 
Shideler 2003 

676 Alignments and 
enclosures 

Greatly modified as 
contemporary sacred 
site; possibly former 
heiau 

Difficult to discern 
traditional Hawaiian 
construction due to recent 
modifications 

Hammatt and 
Shideler 2003; 
O’Hare et al. 
2005 
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Location Size/Comments Reference 

677 Two lava tubes Just south of 
Kuamo‘o Road on 
north side of  Pu‘u 
Kī, 100 m west of  
Pōhaku Ho‘ohānau 

No cultural material 
observed but traditional 
use likely 

Hammatt and 
Shideler 2003 

678 Terrace Central Pu‘u Kī 
summit ridge 

Modest alignment on top 
of ridge 

Hammatt and 
Shideler 2003 

679 Overhang rock 
shelter 

North bank of 
Wailua River; 
southwest portion of  
Pu‘u Kī ridge 

No cultural material 
observed but traditional 
use likely 

Hammatt and 
Shideler 2003 

680 Two historic 
fishponds 

Coco Palms water 
feature 

Approx. same size and 
location as Coco Palms 
water feature 

Hoffman et al. 
2005 

681 Burial ground  Southeast corner of 
Coco Palms 

Size and extent uncertain Hoffman et al. 
2005; Kikuchi 
1973 

756 Terrace North bank of 
Wailua River 

In State Park; 30 m x 12 
m; further archaeological 
work indicated 

Hammatt et al. 
1997:68,70; 
Hammatt and 
Shideler 2003 

761 Burial North bank of 
Wailua River mouth 

Consultation and 
monitoring in vicinity 
indicated  

Ida and 
Hammatt 1998 

819 Burial North part of Wailua 
County Golf Course 

Burials part of SIHP #     
-103; consultation and 
monitoring in vicinity 
indicated 

Cox 1977 

892 Subsurface 
burial 

Old Smith’s Landing Associated traditional 
artifacts and pit features, 
radio carbon dating to AD 
1630–1890; consistent 
with late pre-Contact to 
early post-Contact age 

Shefcheck et al. 
2007 

1711 Cultural layer Coco Palms Resort Extent of cultural layer 
remains unknown 

Buffum and 
Dega 2002; 
Dega and Powell 
2003:38-49; 
Hoffman et al. 
2005 
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1980 Burial Wailua County Golf 
Course, east of 
County Correctional 
Facility, half way to 
sea 

Minimum of eight 
individuals encountered 

Folk and 
Hammatt 1995 

3962 Cultural layer Adjacent to Old 
Smith’s Landing and 
Kaumuali‘i State 
Park 

Significant amount of 
midden, including sea 
shells, faunal and fish 
bone, lithics including 
basalt and volcanic glass 
cores and flakes, flake 
tools, and grinding stones 

Shefcheck et al. 
2007 

5012 Historic 
agricultural 
water diversion 
and irrigation 
features 

DHHL parcels Associated with 
plantation-era activities 

Drennan 2007 

5013 Prehistoric 
surface lithic 
scatter 

DHHL parcels N/A Drennan 2007 

5014 Two rock 
terrace remnants 

DHHL parcels N/A Drennan 2007 

9357 Burial County Correctional 
Facility 

Part of SIHP # -103; 
consultation and 
monitoring in vicinity 
indicated 

Beardsley 1994 
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4.2.3 Ching 1968 

Bishop Museum continued their efforts the following year to conduct a surface survey of 
Wailua River State Park (Ching 1968). Ching divided the area into three parts to continue 
Soehren’s (1967) study: Wailua Kai (below the present bridge), Wailua Nui Hoanu (from the 
bridge to Wailua Nui), and Wailua Uka (Wailua Nui and above). In addition to Soehren’s 34 
sites, Ching added Sites 35 through 58. 

4.2.4 Handy and Handy 1972 

In 1972, E.S. Craighill Handy and Elizabeth G. Handy published Native Planters in Old 
Hawaii: Their Life, Lore, and Environment, a book that reflected the native plants around the 
Hawaiian Islands, the areas they were planted in, the different varieties, methods of cultivation, 
and their use (Handy and Handy 1972). Handy and Handy (1972:172) reported Wailua was “the 
site of the famous sacred grove belonging to the reigning ali‘i.” At different times, the ruling 
chiefs lived at Waimea, Wailua, Kapa‘a, and Hanalei on Kaua‘i Island (Handy and Handy 
1972:287). The Kapa‘a-Wailua area was the second most densely populated region, especially 
when a ruling chief traveled to the area because he would normally bring an entourage. Handy 
and Handy continued that the Wailua River was the only navigable river formed by the joining of 
two streams full of shrimp and guppy fish. Wailua also has the largest network of streams that 
water taro and breadfruit (1972:269). In former times, coconut was of great abundance in 
Wailua, as well as wauke, olonā (Touchardia latifolia), yams, bananas, pia (arrowroot; Tacca 
leontopetaloides, formerly known as T. pinnatifida), and other cultivated plants (Handy and 
Handy 1972:425). 

4.2.5 Folk and Ida 1981 

In 1981, ARCH conducted an archaeological reconnaissance survey for the Wailua River 
Hydropower study on nine separate parcels of land (Folk and Ida 1981). Three agricultural 
terrace complexes and one ‘auwai were observed. Feral pig tracks and one koloa (native duck) 
were present throughout the study areas. Observed vegetation included taro, koa, kukui, kī (ti; 
Cordyline terminalis), ‘ohe (bamboo; Isachne distichophylla), hau, and pū hala (Pandanus). 
Modern disturbances were present in all study areas. The study also recorded several agricultural 
terraces (SIHP #s -205, -207, -209, -210, and -211), a mill site (SIHP # -206), and an ‘auwai 
(SIHP # -208) (note: SIHP #s -210 and -211 are not on Figure 20 as sites are located outside the 
map). 

4.2.6 Walker et al. 1991 

In 1991, Walker et al. conducted an archaeological inventory survey of lands in Hanamā‘ulu, 
Kalapaki, Nāwiliwili, Niumalu, and Wailua. Ten sites consisting of 14 component features were 
identified within or immediately adjacent to the project area. Findings include a habitation 
complex with cultural deposits, none of which were identified in Wailua Ahupua‘a. 

4.2.7 Hammatt et al. 1997 

CSH conducted an archaeological inventory survey in 1997 for the Kūhiō Highway widening 
and bypass options in Hanamā‘ulu, Wailua, South Olohena, North Olohena, Waipouli, and 
Kapa‘a (Hammatt et al. 1997). Three alternative routes of the proposed Kūhiō Highway 
widening and bypass options projects included complete surface surveying, backhoe testing, and 
sediment coring. sites were identified, a terrace of probable historic age (SIHP # -756) and a 
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major lo‘i area dated to the time of the Māhele (SIHP # -634). Both sites were found in the 
Wailua segment. Backhoe trenching was completed to test sand deposits in the Kaua‘i 
Correctional Facility and Coco Palms Resort area for human burials and occupation areas. 
Neither was encountered during trenching. C14 analysis from samples taken from the former 
Kapa‘a marshlands area yielded a sequence of dates extending back to 400 BC. Sediment cores 
were also collected and analyzed from the marsh areas of Wailua, Olohena, and Waipouli. 
Stratigraphic documentation, radiocarbon dating, and pollen analysis yielded high a potential for 
paleoenvironmental research within the Wailua wetlands. One sample from the Wailua wetlands 
provided a calibrated C14 date of 1520–1275 BC. 

4.2.8 Carpenter and Yent 1997b 

The same year, the Division of State Parks conducted an archaeological reconnaissance 
survey for a proposed kayak landing site at the Fern Grotto within the Wailua River State Park 
(Carpenter and Yent 1997b). The entire area could be potentially impacted between the river’s 
edge and the existing pathway. The survey located a single archaeological feature, a portion of 
SIHP # -238, a large earthen-faced terrace parallel to the river (Ching [1968] called this site 
Kaoma; Site 24). The terrace is approximately 10.0–15.0 m from the river’s edge. 

4.2.9 Hammatt and Shideler 2003 

CSH conducted an archaeological assessment for the Kūhiō Highway Improvements from 
Kapa‘a to Hanamā‘ulu (Hammatt and Shideler 2003). The project area spanned the ahupua‘a of 
Kapa‘a, Waipouli, North Olohena, South Olohena, Wailua, and Hanamā‘ulu. The assessment 
discusses the findings of earlier fieldwork (Hammatt et al. 1997) and integrates it with additional 
fieldwork that was conducted. Eight sites were identified: two sites were identified during the 
1997 study (SIHP #s -634 and -756) and six were identified during the 2003 fieldwork (SIHP #s 
-667, -668, -676 through -679). The sites include a former lo’i (SIHP # -634), a linear terrace 
(SIHP # -667), historic cement slabs (SIHP # -668), possible former heiau (SIHP # -676) two 
lave tubes (SIHP # -677), a terrace (SIHP # -678), an overhand rock shelter (SIHP # -679), and a 
terrace (SIHP # -756). 

4.2.10 Drennan 2007 

In 2007, SCS conducted an archaeological inventory survey on Department of Hawaiian 
Home Lands (DHHL) parcels (Drennan 2007). The study area was approximately 240 acres. The 
survey led to three new archaeological sites (SIHP #s -5012 through -5014) comprised of nine 
features. In addition, a historic rock wall was identified via archival research and was later 
relocated as an earthen berm under heavy vegetation. The identified sites include a historic 
agricultural water diversion and irrigation feature (Site TS-1) associated with the plantation era; 
prehistoric lithic (stone tool) scatter (Site TS-2); one rock wall (TS-3) with traditional 
construction, two rock terrace remnants, and one multi-tiered enclosure. The previously 
identified Malae Heiau (SIHP # -104) is located just outside the project boundary.  

4.3 Background Summary and Predictive Model 
The project area straddles Hanamā‘ulu and Wailua Ahupua‘a. Traditional and historic 

accounts of Hanamā‘ulu suggest the inland areas were forested and cultivated largely with taro. 
The presence of heiau, notably Kalauokamanu Heiau south of the project area, indicates ali‘i 
may have lived in the general vicinity.  
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Archaeological, historic, and ethnographic evidence regarding Wailua indicate it was the 
religious and political center of Kaua‘i during ancient times. The inland floodplains were 
cultivated with lo‘i parcels that stretched far mauka along the Wailua River and its tributaries. 
Archival records mention other inland resources, including bananas, wood for canoes and 
housing, and kukui (candlenuts; Aleurites moluccana) for lights.  

Following Western Contact, the population centers of Wailua, and presumably Hanamā‘ulu, 
largely decreased. This was a result of increased trade in Waimea, as well as the abolishment of 
the kapu system which ultimately diminished the importance of the heiau. While land documents 
specify the agricultural use of the lands in Hanamā‘ulu and Wailua, there are no kuleana LCAs 
near or within the project area. 

In 1870, the project area was purchased by the Lihue Plantation and cultivated with sugar 
cane. Field systems irrigated with a complex network of ditches and waterways were established 
across the landscape. As sugar production at the Hanamaulu and Lihue Plantations increased, a 
railroad traversing the project area was constructed at the end of the nineteenth century. Sugar 
cane production within the project area continued until 2000; the land was subleased for pasture 
and agriculture by 2002. 

While extensive archaeological work has been conducted in both Hanamā‘ulu and Wailua 
Ahupua‘a, little work has been conducted near the current project area, mauka of the Kālepa 
Ridge. The sites identified nearest the current project area consist primarily of historic features 
and agricultural sites including terraces and ‘auwai. Nearly all archaeological reports in the 
vicinity of the project area note land disturbance associated with extensive rice and/or sugar 
fields dating from the late 1800s. 

Based on background research, anticipated finds within the project area consist of plantation-
era features. Due to the extensive use of the land for the cultivation and processing of sugar cane, 
the potential for encountering traditional Hawaiian cultural remains in the project areas is low. 
Any pre-plantation features or deposits were likely destroyed by sugar cane production.  
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Section 5    Results of Fieldwork 

The fieldwork component of the archaeological inventory survey investigation was conducted 
from 12 November through 14 November 2012, 9 September through 20 September 2013, and 
October 27, 2015 by CSH archaeologists Brittany Enanoria, B.A, Gerald Ida, B.A, William Folk, 
B.A, Missy Kamai, B.A, Veronica Morriss, M.A, Tyler Turran, B.A., David Shideler, M.A, 
Trevor Yucha, B.S., under the general supervision of Hallett H. Hammatt, Ph.D. (principal 
investigator). The fieldwork required approximately 53 person-days to complete. 

5.1 Pedestrian Inspection Results 
A systematic pedestrian surveys of the project area identified 82 archaeological features that 

are considered components of SIHP # 50-30-11-2218 (Table 5). These features were identified 
within the Municipal Solid Waste Landfill site, the Resource Recovery Park site, and along 
Potential Driveways 1 and 2, 1, 2, and 3, and Acess Road “E”(Figure 21 through Figure 25). 
Documentation for each feature that was identified within the current project area is presented in 
Section 6    

Table 5. Archaeological Components of SIHP # 50-30-11-2218 Identified within the Current 
Project Area  

Feature Type Function Constructed Present Condition 

1 Earthen ditch Water control Pre-1963 Active 

2 Two culverts Water control Unknown Abandoned 

3 Irrigation pipe Water control Pre-1963 Buried 

4 Earthen ditch Water control Pre-1963 Abandoned 

5 Earthen ditch Water control Pre-1973 Abandoned 

6 Two culverts Water control  July 7, 1957 Abandoned 

7 Earthen ditch Water control Pre-1973 Abandoned 

8 Culvert Water control Pre-1963 Abandoned 

9 Culvert Water control Pre-1963 Abandoned 

10 Earthen ditch Water control  Pre-1963 Abandoned 

11 Culvert Water control Pre-1963 Abandoned 

12 Fragmented culvert Water control Pre-1963 Abandoned 

13 Culvert Water control Pre-1963 Abandoned 

14 Two culverts Water control Pre-1963 Abandoned 

15 Earthen ditch Water control Post-1963/pre-1978 Abandoned 

16 Roadway Transportation Pre-1963 Active 

17 Culvert Water control Pre-1963 Abandoned 

18 Three sluice gates Water control Pre-1963 Active/abandoned 

19 Sluice gate Water control 27 December 1961 Active 
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Feature Type Function Constructed Present Condition 

20 Two culverts and one 
sluice gate 

Water control 16 April 1957 Active and 
abandoned 

21 Two concrete slabs Unknown Unknown Abandoned 

22 Culvert Water control Unknown Unknown 

23 Three sluice gates and 
one culvert 

Water control Pre-1978 Active 

24 Culvert Water control Pre-1978 Abandoned 

25 One culvert and two 
sluice gates 

Water control Pre-1978 Active 

26 One culvert and two 
sluice gates 

Water control Pre-1978 Abandoned 

27 One culvert and one 
sluice gate 

Water control Pre-1963 Abandoned 

28 Two culverts and two 
sluice gates 

Water control Pre-1963 Active 

29 Culvert Water control Pre-1963 Abandoned 

30 One culvert and one 
sluice gate 

Water control December 1912 Abandoned 

31 Culvert Water control Pre-1963 Abandoned 

32 Earthen ditch Water control Pre-1963 Abandoned 

33 Culvert Water control N/A Active 

34 Earthen ditch Water control Pre-1963 Active 

35 Retaining wall Water control N/A N/A 

36 Culvert Water control N/A Abandoned 

37 Siphon Water control N/A Abandoned 

38 Earthen ditch Water control N/A Abandoned 

39 Culvert Water control N/A Abandoned 

40 Earthen ditch Water control Pre-1963 Active 

41 Culvert Water control N/A Active 

42 Siphon Water control N/A Abandoned 

43 Earthen ditch Water control N/A Abandoned 

44 Two sluice gates Water control N/A Abandoned 

45 Water filtration facility Water control 
(water filtration) 

N/A Abandoned 

46 Earthen ditch  Water control Pre-1910 Active 

47 Earthen ditch  Water control Pre-1910 Abandoned 

48 Bridge/culvert system Water control / 
transportation 

Pre-1910 Active 
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Feature Type Function Constructed Present Condition 

49 Bridge Transportation 1910-1963 Active 

50 Earthen ditch  Water control N/A Active 

51 Culvert Water control N/A Abandoned 

52 Culvert Water control N/A Abandoned 

53 Culvert  Water control N/A Active 

54 Sluice gate  Water control 1972 Abandoned 

55 Drain box/ditch Water control N/A Abandoned 

56 Culvert Water control N/A Abandoned 

57 Culvert Water control N/A Abandoned 

58 Culvert Water control N/A Abandoned 

59 Culvert Water control N/A Abandoned 

60 Siphon Water control N/A Abandoned 

61 Earthen ditch Water control N/A Abandoned 

62 Earthen ditch Water Control N/A Abandoned 

63 Culvert/sluice gates Water control N/A Abandoned 

64 Two sluice gates Water control N/A Abandoned 

65 Sluice gate Water control N/A Abandoned 

66 Siphon Water control N/A Abandoned 

67 Sluice gate Water control N/A Abandoned 

68 Culvert Water control N/A Active 

69 Culvert Water control N/A Abandoned 

70 Earthen ditch Water control N/A Abandoned 

71 Culvert Water control Pre-1963 to 1980s Abandoned 

72 Remnant sluice gate Water control Pre-1963 Abandoned 

73 Culvert and two sluice 
gates 

Water control N/A Active 

74 Earthen ditch  Water control N/A Abandoned 

75 Culvert Water control N/A Abandoned 

76 Culvert Water control N/A Active 

77 Culvert and two sluice  Water control N/A Abandoned 

78 Culvert Water control N/A Active 

79 Earthern ditch Water control N/A Abandoned 

80 Two culverts Water control N/A Abandoned 

81 Three culverts Water control N/A Abandoned 

82 Culvert Water control N/A Active 
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Figure 21. Aerial photograph depicting the features 1 through 32 of SIHP # -2218 identified in 
the original project area  
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Figure 22. A portion of the 1996 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 
depicting features 1 through 32 of SIHP # -2218 identified in the original project area 
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Figure 23. A portion of the 1963 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 
showing roads of the first expansion to the  project area and depicting Features 33 
through 78 of SIHP # -2218 identified 
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Figure 24. A portion of the 1963 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 

showing added section of Access Road “E” where Features 79–82 of  SIHP # -2218 
have been identified 
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Figure 25. 2013 Google Earth Aerial Imagery showing Features 79–82 of SIHP # -2218 

identified in the current project area
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5.2 Test Excavation Results 
During the pedestrian survey, basalt cobbles and coral fragments were observed in a portion 

of the Alternate RRP site (Figure 26). These were scattered across the surface of a Grove Farm 
corn field that had recently been plowed. Four test trenches were excavated to determine if the 
cobbles were remnants of a subsurface structure (Figure 27). 

A stratigraphic profile was drawn for each backhoe trench. In general, the observed and 
documented stratigraphy consisted of silty clay or sandy clay containing basalt pebbles and 
cobbles (Stratum I), overlying clay loam containing plastic trash (Stratum II), overlying natural 
clay (Stratum III). These observations generally conform to the USDA soil data for the project 
area and its vicinity (Foote et al. 1972:48, 83). All excavations were backfilled after the 
completion of stratigraphic documentation. Detailed documentation of each test trench is 
provided below. 

 

Figure 26. Basalt cobbles in a portion of the Alternate RRP site, view to north 
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Figure 27. Aerial photograph (Google Earth) depicting test excavations (T-1 through T-4) in the 
Alternate RRP site 
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5.2.1 Test Excavation 1 (T-1) 

Length: 45.0 m 

Width: 0.73 m 

Maximum Depth: 1.27 

Orientation: 6° TN 
 

The stratigraphy of Test Excavation 1 consisted of silty clay (Stratum Ia), overlying sandy 
clay (Stratum Ib), overlying clay loam (Stratum II), overlying natural clay (Stratum III) (Figure 
28 through Figure 30 and Table 6). Strata Ia and Ib contained waterworn basalt pebbles and 
cobbles. Stratum II contained plastic fragments and waterworn basalt pebbles and cobbles. Strata 
Ia through II appear to be agricultural soil that has been repeatedly tilled. Natural, sterile clay 
was observed in Stratum III at a depth of 1.27 mbs. 

 

Figure 28. Overview of T-1, view to north 
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Figure 29. Profile drawing of T-1, western sidewall
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Table 6. T-1 Stratigraphic Description 

Stratum Depth 
(cmbs) 

Description 

Ia 0–60 5 YR 3/4 (dark reddish brown); silty clay; weak, fine, granular structure; 
dry, loose consistence; slightly plastic; terrigenous origin; clear, wavy 
lower boundary; contains waterworn basalt pebbles and cobbles 

Ib 0–90 7.5 YR 3/3 (dark brown); sandy clay; weak, medium, crumb structure; 
moist, very friable consistence; slightly plastic; terrigenous origin; clear, 
wavy lower boundary; contains few waterworn basalt cobbles 

II 2–110 7.5 YR 2.5/3 (very dark brown); clay loam; moderate, medium, crumb 
structure; moist, friable consistence; slightly plastic; terrigenous origin; 
abrupt, broken/discontinuous lower boundary; contains plastic trash and 
waterworn basalt pebbles and cobbles 

III 30–127 
 

10 YR 3/6 (dark yellowish brown); clay; strong, medium, crumb structure; 
moist, firm consistence; slightly plastic; terrigenous origin; lower boundary 
not visible; natural clay 

 

 

Figure 30. Overview of T-1 western sidewall, view to south
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5.2.2 Test Excavation 2 (T-2) 

Length: 10.7 m 

Width: 0.73 m 

Maximum Depth: 0.74 m 

Orientation: 91° TN 
 

The stratigraphy of Test Excavation 2 consisted of sandy clay (Stratum I), overlying clay 
loam (Stratum II), overlying natural clay (Stratum III) (Figure 31 through Figure 33 and Table 
7). Stratum I contained waterworn basalt cobbles. Stratum II contained plastic fragments and 
waterworn basalt pebbles and cobbles. Strata Ia and II appear to be agricultural soil that has been 
repeatedly tilled. Natural, sterile clay was observed in Stratum III at a depth of 0.74 mbs. 

 

Figure 31. Overview of T-2, view to west
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Figure 32. Profile drawing of T-2, northern sidewall
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Table 7. T-2 Stratigraphic Description 

Stratum Depth 
(cmbs) 

Description 

I 0–29 7.5 YR 3/3 (dark brown); sandy clay; weak, medium, crumb structure; 
moist, very friable consistence; slightly plastic; terrigenous origin; clear, 
smooth lower boundary; a few waterworn basalt cobbles are scattered on 
the surface in the plow zone 

II 7–66 7.5 YR 2.5/3 (very dark brown); clay loam; moderate, medium, crumb 
structure; moist, friable consistence; slightly plastic; terrigenous origin; 
abrupt, smooth lower boundary; contains plastic trash and waterworn basalt 
pebbles and cobbles 

III 35–74 10 YR 3/6 (dark yellowish brown); clay; strong, medium, crumb structure; 
moist, firm consistence; slightly plastic; terrigenous origin; lower boundary 
not visible; natural clay 

 

 

Figure 33. Overview of T-2 eastern sidewall, view to northwest
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5.2.3 Test Excavation 3 (T-3) 

Length: 13.5 m 

Width: 0.73 m 

Maximum Depth: 0.80 m 

Orientation: 49° TN 
 

The stratigraphy of Test Excavation 3 consisted of silty clay (Stratum I), overlying clay loam 
(Stratum II), overlying natural clay (Stratum III) (Figure 34 through Figure 36 and Table 8). 
Stratum I contained waterworn basalt cobbles. Stratum II contained plastic fragments and 
waterworn basalt pebbles and cobbles. Strata Ia and II appear to be agricultural soil that has been 
repeatedly tilled. Natural, sterile clay was observed in Stratum III at a depth of 0.80 mbs. 

 

Figure 34. Overview of T-3, view to northeast
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Figure 35.Profile drawing of T-3, northwestern sidewall 
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Table 8. T-3 Stratigraphic Description 

Stratum Depth 
(cmbs) 

Description 

I 0–34 5 YR 3/4 (dark reddish brown); silty clay; weak, fine, granular structure; 
dry, loose consistence; slightly plastic; terrigenous origin; clear, smooth 
lower boundary; a few waterworn basalt cobbles are scattered on the 
surface and within the stratum 

II 9–70 7.5 YR 2.5/3 (very dark brown); clay loam; moderate, medium, crumb 
structure; dry, slightly hard consistence; slightly plastic; terrigenous origin; 
abrupt, broken/discontinuous lower boundary; contains plastic trash and 
waterworn basalt pebbles and cobbles 

III 39–80 
 

10 YR 3/6 (dark yellowish brown); clay; strong, medium, crumb structure; 
moist, firm consistence; slightly plastic; terrigenous origin; lower boundary 
not visible; natural clay 

 

 

Figure 36. Overview of T-3 eastern and western sidewalls, view to southwest 
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5.2.4 Test Excavation 4 (T-4) 

Length: 9.0 m 

Width: 0.73 m 

Maximum Depth: 1.10 m 

Orientation: 89° TN 
 

The stratigraphy of Test Trench 3 consisted of silty clay (Stratum I), overlying clay loam 
(Stratum II), overlying natural clay (Stratum III) (Figure 37 through Figure 39 and Table 9). 
Stratum I contained waterworn basalt cobbles. Stratum II contained plastic fragments and 
waterworn basalt pebbles and cobbles. Strata Ia and II appear to be agricultural soil that has been 
repeatedly tilled. Natural, sterile clay was observed in Stratum III at a depth of 1 mbs. 

 

Figure 37. Overview of T-4, view to west
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Figure 38. Profile drawing of T-4, southern sidewall
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Table 9. T-4 Stratigraphic Description 

Stratum Depth 
(cmbs) 

Description 

I 0–30 5 YR 3/4 (dark reddish brown); silty clay; weak, fine, granular structure; 
dry, loose consistence; slightly plastic; terrigenous origin; clear, smooth 
lower boundary; a few waterworn basalt cobbles are scattered on the 
surface and within the stratum 

II 12–108 7.5 YR 2.5/3 (very dark brown); clay loam; moderate, medium, crumb 
structure; dry, slightly hard consistence; slightly plastic; terrigenous origin; 
abrupt, irregular lower boundary; contains plastic trash and waterworn 
basalt pebbles and cobbles 

III 50–110 10 YR 3/6 (dark yellowish brown); clay; strong, medium, crumb structure; 
moist, firm consistence; slightly plastic; terrigenous origin; lower boundary 
not visible; natural clay 

 

 

Figure 39. Overview of T-4 southern sidewall, view to southeast
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5.3 Stratigraphic Summary 
Observed stratigraphy from subsurface testing indicates this portion of the Alternate RRP site 

has undergone intensive cultivation and tilling. The observed stratigraphy was consistent in all 
four test excavations (T-1 through T-4). Strata I through II consisted of silty and sandy clay and 
clay loam that has been repeatedly reworked for agriculture. The waterworn pebbles and cobbles 
visible on the surface were observed discontinuously throughout Stratum II in T-1 through T-4. 
These waterworn cobbles appear to be imported fill material that may have been deposited to 
improve the drainage of the soil. Fragments of plastic were also present in Stratum II in all test 
excavations. The plastic is presumably related to agriculture. Naturally-deposited clay was 
encountered between 0.30 and 0.50 mbs. 
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Section 6    Historic Property Description 

One historic property consisting of 82 archaeological features was identified within or 
immediately adjacent to the current project area during this AIS. The features are summarized in 
Table 10 and their distributions are depicted on Figure 21 through Figure 25. 

Table 10. Recommended Treatment for SIHP # 50-30-11-2218 Archaeological Features 

Feature Probable Age Feature Type Functional 
Interpretation 

Recommended 
Treatment 

1 Historic plantation Earthen ditch Water control No further work 

2 Historic plantation Two culverts Water control No further work 

3 Historic plantation Subsurface irrigation pipe Water control No further work 

4 Historic plantation Earthen ditch Water control No further work 

5 Historic plantation Earthen ditch Water control No further work 

6 Historic plantation Two culverts Water control No further work 

7 Historic plantation Earthen ditch Water control No further work 

8 Historic plantation Culvert Water control No further work 

9 Historic plantation Culvert Water control No further work 

10 Historic plantation Earthen ditch Water control No further work 

11 Historic plantation Culvert  Water control No further work 

12 Historic plantation Fragmented culvert Water control No further work 

13 Historic plantation Culvert  Water control No further work 

14 Historic plantation Two culverts Water control No further work 

15 Historic plantation Earthen ditch Water control No further work 

16 Historic plantation Roadway Transportation No further work 

17 Historic plantation Culvert Water control No further work 

18 Historic plantation Two sluice gates Water control No further work 

19 Historic plantation Sluice gate Water control No further work 

20 Historic plantation Two culverts and one 
sluice gate 

Water control No further work 

21 Historic plantation Two concrete slabs Unknown No further work 
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Feature Probable Age Feature Type Functional 
Interpretation 

Recommended 
Treatment 

22 Historic plantation Culvert  Water control No further work 

23 Historic plantation Three sluice gates and one 
culvert 

Water control No further work 

24 Historic plantation Culvert Water control No further work 

25 Historic plantation Culvert and two sluice 
gates 

Water control No further work 

26 Historic plantation Culvert and two sluice 
gates 

Water control No further work 

27 Historic plantation Culvert and sluice gate Water control No further work 

28 Historic plantation Two culverts and two 
sluice gates 

Water control No further work 

29 Historic plantation Culvert Water control No further work 

30 Historic plantation Culvert and sluice gate Water control No further work 

31 Historic plantation Culvert Water control No further work 

32 Historic plantation Earthen ditch Water control No further work 

33 Historic plantation Culvert Water control No further work 

34 Historic plantation Earthen ditch Water control No further work 

35 Historic plantation Retaining wall Water control No further work 

36 Historic plantation Culvert Water control No further work 

37 Historic plantation Siphon Water control No further work 

38 Historic plantation Earthen ditch Water control No further work 

39 Historic plantation Culvert Water control No further work 

40 Historic plantation Earthen ditch Water control No further work 

41 Historic plantation Culvert Water control No further work 

42 Historic plantation Siphon Water control No further work 

43 Historic plantation Earthen ditch Water control No further work 

44 Historic plantation Two sluice gates Water control No further work 

45 Historic plantation Water filtration facility Water control 
(water filtration) 

No further work 

46 Historic plantation Earthen ditch  Water control No further work 

47 Historic plantation Earthen ditch  Water control No further work 



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 89 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

Feature Probable Age Feature Type Functional 
Interpretation 

Recommended 
Treatment 

48 Historic plantation Bridge/culvert system Water control / 
transportation 

No further work 

49 Historic plantation Bridge Transportation No further work 

50 Historic plantation Earthen ditch  Water control No further work 

51 Historic plantation Culvert Water control No further work 

52 Historic plantation Culvert Water control No further work 

53 Historic plantation Culvert  Water control No further work 

54 Historic plantation Sluice gate  Water control No further work 

55 Historic plantation Drain box/ditch Water control No further work 

56 Historic plantation Culvert Water control No further work 

57 Historic plantation Culvert Water control No further work 

58 Historic plantation Culvert Water control No further work 

59 Historic plantation Culvert Water control No further work 

60 Historic plantation Siphon Water control No further work 

61 Historic plantation Earthen ditch Water control No further work 

62 Historic plantation Earthen ditch Water Control No further work 

63 Historic plantation Culvert/sluice gates Water control No further work 

64 Historic plantation Two sluice gates Water control No further work 

65 Historic plantation Sluice gate Water control No further work 

66 Historic plantation Siphon Water control No further work 

67 Historic plantation Sluice gate Water control No further work 

68 Historic plantation Culvert Water control No further work 

69 Historic plantation Culvert Water control No further work 

70 Historic plantation Earthen ditch Water control No further work 

71 Historic plantation Culvert Water control No further work 

72 Historic plantation Remnant sluice gate Water control No further work 

73 Historic plantation Culvert and two sluice 
gates 

Water control No further work 

74 Historic plantation Earthen ditch  Water control No further work 

75 Historic plantation Culvert Water control No further work 
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Feature Probable Age Feature Type Functional 
Interpretation 

Recommended 
Treatment 

76 Historic plantation Culvert Water control No further work 

77 Historic plantation Culvert and two sluice  Water control No further work 

78 Historic plantation Culvert Water control No further work 

79 Historic plantation Earthen ditch Water control No further work 

80 Historic plantation Two culverts Water control No further work 

81 Historic plantation Three culverts Water control No further work 

82 Historic plantation Culvert Water control No further work 
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6.1 SIHP # 50-30-11-2218 

Formal Type: Complex 

Function: Water control/Transportation/Agriculture 

Number of Features: 82 

Age: Historic (plantation era) 

Distribution: Point features within current project area 

Tax Map Key: TMKs: [4] 3-7, 3-8, and 3-9 (various plats) 

Land Jurisdiction: Private and State of Hawai’i  

Previous Documentation: None 

SIHP # -2218 is a newly identified historic property consisting of a complex of 82 features of 
which 78 features were for water control, two were for transportation, one was for water control 
and transportation, and one consisted of two concrete slabs of unidentified function. SIHP # -
2218 is located throughout the proposed Municipal Solid Waste Landfill (MSWL), the Alternate 
Resource Recovery Park (RRP), and the Potential Driveway portions of the current project area 
(see Figure 22 and Table 5). The site complex consists of a series of earthen ditches, culverts, 
and sluice gates that presently function, or have functioned, to divert water beneath historic 
roadways and through agricultural fields and pastures for irrigation. Additionally, at least three 
roadways (Figure 16) functioned as components of the plantation transportation network. A 
study of historic maps, aerial photography, and background research indicates the SIHP# -2218 
site complex extends beyond the current project area boundaries. Several components of the site 
were identified during survey outside of the project area.  

The 82 features (Features 1–82) identified as components of SIHP # -2218 include culverts, 
sluice gates, earthen ditches, an irrigation pipe, a retaining wall, a siphon, a water filtration 
facility, roadways and concrete slabs. All features are visible from the present ground surface. 
These features are described in numerical order below.  

6.1.1 SIHP # -2218 Feature 1 

Feature 1 consists of an active earthen ditch that meanders throughout the current project area 
(see Figure 22 and Figure 40). Described in direction of water flow, the earthen ditch enters the 
project area from the west alongside Potential Driveways 1 and 2. The ditch then meanders to the 
northeast outside of the project area for nearly 0.5 km. Feature 1 re-enters the project area 
through Feature 20 (complex) and continues along Potential Driveway 2 for approximately 300 
m. The ditch passes through Feature 19 (sluice gate) and Feature 18 (complex) before it makes a 
120-degree turn northwards and extends outside the project area.  

Feature 1 then flows along the outside of the current project area’s northwestern boundary. A 
bridge, a pump house, and three sluice gates are located along Feature 1, outside the project area 
(Figure 41 and Figure 42). Several modern, backhoe-excavated drainage improvements are also 
present along this portion of Feature 1 (Figure 43). They appear to function as an irrigation 
method for the adjacent cattle pasture.  

Feature 1 re-enters the project area in the north-central portion of the MSWL site and 
continues in a straight course along an unimproved access road (Feature 16) for 400 m. Water
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Figure 40. SIHP # -2218 Feature 1 (ditch), view to north
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Figure 41. A pump house located outside the current project area along SIHP # -2218 Feature 1, 
view to east 
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Ditch 

Pump House 

Sluice Gates 
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Figure 42. A metal flap sluice gate located outside of the current project area along SIHP # -2218 
Feature 1, view to the north 

 

Figure 43. Modern backhoe ditches located outside the current project area along SIHP # -2218 
Feature 1, view to north 

Backhoe Ditch 
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flow through this portion of Feature 1 continues for approximately 100 m until it begins to 
saturate the ground and eventually dry up. The ditch then meanders to the west and then to the 
south for 200 m before it disappears underground at Feature 17 (culvert).  

The dimensions of Feature 1 within the current project area include a total length of 
approximately 1.12 km, a variable width between 0.8 m and 7.0 m, and a variable depth between 
0.2 m and 5.0 m. The functional interpretation of Feature 1 is water control. Feature 1 carries 
water in a generally northeastern direction throughout the project area. It is part of an 
interconnected system of irrigation constructed and maintained during the nineteenth and 
twentieth centuries for the cultivation of sugar cane. The age of construction of Feature 1 is 
unknown. It is depicted on the 1963 USGS Map, indicating it was constructed by at least 1963 
(Figure 44). 

6.1.2 SIHP # -2218 Feature 2 

Feature 2 is comprised of two abandoned culverts located in the north-central portion of the 
MSWL site (Figure 45). The culverts consist of a precast concrete pipe with an approximate 
diameter of 0.5 m. The culvert pipe is oriented east to west and is constructed beneath Feature 16 
(roadway) (Figure 46). A barbed wire fence has also been constructed along the roadway 
(Feature 16), which serves to separate the western, eastward sloping, moist pasture land from the 
eastern, westward sloping, dry pasture land.  

Both the eastern and western culverts have uncapped head walls constructed of concrete and 
water-rounded basalt boulders (Figure 47 and Figure 48). Each head wall measures 
approximately 0.95 m wide with an average thickness of 0.25 m. The total height of each culvert, 
from flowline (inside bottom) to the top of the head wall, is 1.2 m. A large piece of mortared 
basalt northwest of the west culvert with the letters “BD” inscribed (Figure 49). 

The functional interpretation of Feature 2 is water control. The culverts appear to have 
diverted occasional storm water and runoff beneath Feature 16 (roadway) and into Feature 1 
(ditch). The age of construction of Feature 2 is unknown. The roadway (Feature 16) and the ditch 
(Feature 1) are visible on the 1963 USGS Map and the 1978 USGS Orthophoto (Figure 50 and 
Figure 51). Feature 2 may have been installed concurrent with the roadway, or as a later 
improvement. The use of what appears to be mined and crushed angular basalt within the 
concrete head walls, and the use of a precast concrete pipe suggest that Feature 2, like other 
features of SIHP# -2218, is close to 50 years old. 

6.1.3 SIHP # -2218 Feature 3 

Feature 3 is a subsurface irrigation pipe that extends roughly north to south through the 
northeastern portion of the MSWL site (see Figure 45). Feature 3 measures 626.0 m long before 
it disappears within the northern portion of the project area.  

Feature 3 was identified on the surface of the project area as a flat-topped, western-sloping 
soil terrace or berm (Figure 52 and Figure 53). A single date palm is growing alongside the 
central portion of the berm. Only one exposure of the subsurface structure was identified. It 
consisted of a thick rectangular concrete structure with a hollow void underneath (Figure 54). 
The concrete structure exposure measured 0.35 m long by 0.55 m wide with a maximum 
thickness of 0.35 m. The underlying void extended more than 0.8 m. The overlying soil berm or 
terrace of Feature 3 measured 5.6 m wide (east to west) with an additional 8.0 m 
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Figure 44. A portion of the 1963 Lihue-Kapaa USGS Quadrangle depicting the project area 

 

Feature 1 Ditch 
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Figure 45. A portion of the 1996 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 
depicting features of SIHP # -2218 in the eastern project area
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Figure 46. Plan view map of SIHP # -2218 Feature 2 (eastern and western culverts) 



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 99 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

 

Figure 47. SIHP # -2218 Feature 2 (eastern culvert), view to northwest 

 

Figure 48. SIHP # -2218 Feature 2 (western culvert), view to east 

Feature 2 Culvert 
Pipe 
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Figure 49. An inscribed fragment of mortared basalt adjacent to SIHP # -2218 Feature 2 (western 
culvert), view to north 
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Figure 50. A portion of the 1963 Lihue-Kapaa USGS Quadrangle depicting features of SIHP #    
-2218 in the eastern project area
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Figure 51. A portion of the 1978 USGS Orthophoto, Līhu‘e-Kapa‘a Quadrangle depicting 
features of SIHP # -2218 in the eastern project area
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Figure 52. SIHP # -2218 Feature 3 (subsurface irrigation pipe), view to northeast 

 

Figure 53. SIHP # -2218 Feature 3 (subsurface irrigation pipe), view to southeast

Feature 3 Subsurface 
Irrigation Pipe 

Feature 3 Subsurface 
Irrigation Pipe 
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Figure 54. Subsurface concrete structure located along SIHP # -2218 Feature 3 (subsurface 
irrigation pipe), view to northeast
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soil slope that extends to the west. The sediment berm appears to be constructed of locally-
available soil of compaction similar to the surrounding terrain. Feature 3 extends north beyond 
the present boundaries of the project area. It may also extend farther south in the MSWL site, 
however, it was not visible during survey. 

The functional interpretation of Feature 3 is water control. Feature 3 may have been a former 
level ditch that distributed water laterally across the sugar cane fields. On the 1978 USGS 
Orthophoto, Feature 3 generally follows portions of what appear to be field boundaries (see 
Figure 51). The alignment of the subsurface irrigation pipe is depicted on the 1963 USGS Map 
as a solid blue line that originates at the eastern fork of a water channel fed by a reservoir to the 
north (see Figure 50). On the map, the alignment continues south through the project area along 
Kālepa Ridge and terminates near a water tank and well located approximately 1.7 km to the 
south. The age of construction of Feature 3 is unknown. It appears to have been constructed by 
1963. 

6.1.4 SIHP # -2218 Feature 4 

Feature 4 is an abandoned earthen ditch that extends east to west near the northeastern corner 
of the MSWL site (see Figure 45). The western end of Feature 4 terminates at Feature 3 
(subsurface irrigation pipe). 

Feature 4 consists of a dry, earthen ditch on the western slope of Kālepa Ridge (Figure 55). 
The earthen ditch measures approximately 1.84 m long and has an average width of 1.06 m and 
an average depth of 0.25 m. Soil was piled on the northern and southern sides of the drainage 
channel to create subtle berms that are approximately 1.8 m wide and extend intermittently 
downslope for the entire length of the channel. No infrastructure improvements were observed at 
Feature 4. 

The functional interpretation of Feature 4 is water control. The earthen ditch appears to be a 
remnant watercourse that distributed water to adjacent sugar cane fields. The Hanamaulu Ditch, 
located just outside of the project area, likely distributed water to Feature 4. The age of 
construction of Feature 4 is unknown. The western half of the feature, however, is depicted on 
the 1963 USGS Map as a portion of an irrigation ditch that extends along the eastern boundary of 
the current project area (see Figure 50). Additionally, Feature 4 is visible as a channel or 
boundary between sugar cane fields on the 1978 USGS Orthophoto (see Figure 51). This implies 
that at least a portion of the feature was constructed by 1963. 

6.1.5 SIHP # -2218 Feature 5 

Feature 5 is an abandoned earthen ditch that extends east to west within the northern half of 
the MSWL site (see Figure 45). Feature 5 consists of a dry, earthen channel on the western slope 
of Kālepa Ridge (Figure 56). The earthen ditch has a total length of 99.5 m, a variable width 
between 0.6 m and 3.0 m, and an average depth of 0.3 m. The northern and southern edges of the 
channel are generally level with the surrounding land surface with no berms present. No 
infrastructure improvements were observed at Feature 5. 

The functional interpretation of Feature 5 is water control. The earthen ditch appears to be a 
remnant watercourse that distributed water from Feature 3 to adjacent sugar cane fields. While 
the age of construction is unknown, Feature 5 is visible as a channel or boundary between sugar 
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Figure 55. SIHP # -2218 Feature 4 (ditch), view to east

Feature 4 Ditch 
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Figure 56. SIHP # -2218 Feature 5 (ditch), view to west

Feature 5 Ditch 
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cane fields on the 1978 USGS Orthophoto (see Figure 51). Feature 5, however, is not depicted 
the 1963 USGS Map (see Figure 50). 

6.1.6 SIHP # -2218 Feature 6 

Feature 6 is comprised of two abandoned culverts that are located near the center of the 
MSWL site (see Figure 45 and Figure 57). The culverts consist of a precast concrete pipe with a 
diameter of 0.53 m. The culvert pipe is oriented north to south and is covered over by a 
gradually-sloping soil berm that extends east to west.  

The northern culvert has a head wall and two wing walls (Figure 58 through Figure 60). Each 
is constructed of stacked water-rounded and subangular basalt cobbles to medium boulders and 
mortar. The basalt is not dressed and the wall has been capped with concrete. The total height of 
the northern culvert, from flowline (inside bottom) to the top of the head wall, is 0.84 m. Each 
wing wall, placed at a 45-degree angle, measures approximately 2.50 m in length and 0.50 m in 
width.  

The southern culvert has a head wall and two wing walls (Figure 61). Each is constructed of 
formed concrete. The head wall is canted outwards and the wing walls each have a 7 cm slot for 
the installation of a vertical-rising sluice gate. Water-rounded and subangular basalt cobbles to 
small boulders are visible along the structure’s northern edge. They are mortared together and 
may represent an earlier culvert structure. The total height of the southern culvert, from flowline 
(inside bottom) to the top of the wall, is 0.96 m. Each wing wall, placed at a 90-degree angle, 
measures 1.09 m in length and 0.64 m in width. Several pieces of rusted metal sheeting have 
been discarded in the opening of the southern culvert (Figure 62). They may be remnants of the 
water control gate. A date of “7/9/57” is inscribed on the upper face of the eastern wing wall (see 
Figure 61). 

The functional interpretation of Feature 6 is water control. The culverts appear to have 
diverted water underneath a former roadway seen on the 1963 USGS Map (see Figure 50). This 
roadway may be a segment of Feature 16, however, it is no longer visible on the land surface. 
The culverts may have functioned with a north to south running level ditch which is no longer 
present but may be seen on the 1978 USGS Orthophoto (see Figure 51). The initial construction 
of Feature 6 is unknown. The use, however, of what appears to be mined subangular basalt 
within the concrete head walls, and the use of a precast concrete pipe suggest that Feature 6, like 
other features of SIHP # -2218, is close to 50 years old. Based on the inscription, the concrete 
additions appear to have been erected on 9 July 1957. 

6.1.7 SIHP # -2218 Feature 7 

Feature 7 is an abandoned earthen ditch that extends east to west in the southeastern section of 
the MSWL site (see Figure 45). Feature 7 consists of a dry, earthen channel on the western slope 
of Kālepa Ridge (Figure 63). The earthen ditch measures approximately 73.0 m long and has a 
variable width between 4.5 m and 7.0 m, and a variable depth between 0.7 m and 2.5 m. Soil was 
piled on the northern and southern sides of the eastern (upslope) portion of the ditch. The berms 
range in height from 0.3 m to 0.9 m and are between 0.5 m and 1.2 m wide. No infrastructure 
improvements were observed at Feature 7. 

The functional interpretation of Feature 7 is water control. The earthen ditch appears to be a 
remnant watercourse that distributed water to adjacent sugar cane fields. The Hanamaulu Ditch,
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Figure 57. Plan view map of SIHP # -2218 Feature 6 (northern and southern culverts)
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Figure 58. Elevation drawing of SIHP # -2218 Feature 6 (northern culvert)
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Figure 59. SIHP # -2218 Feature 6 (northern and southern culverts), view to south 

 

Figure 60. SIHP # -2218 Feature 6 (northern culvert), view to south 
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Figure 61. SIHP # -2218 Feature 6 (southern culvert), view to east 

 

Figure 62. Metal sheeting in front of SIHP # -2218 Feature 6 (southern culvert pipe), view to east 

Inscribed Date  

7/9/57 
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Figure 63. SIHP # -2218 Feature 7 (earthen ditch), view to west

Feature 7 Ditch 
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which is located just outside the project area, likely distributed water to Feature 7. While the age 
of construction is unknown, Feature 7 is visible on the 1978 USGS Orthophoto and appears to 
extend westward another 170.0 m (see Figure 51). Feature 7 is not depicted on the 1963 USGS 
Map (see Figure 50). 

6.1.8 SIHP # -2218 Feature 8 

Feature 8 is an abandoned culvert that is located within the southern half of the MSWL site 
(see Figure 45 and Figure 64). Feature 8 consists of a precast concrete pipe with a diameter of 
0.63 m (Figure 65 and Figure 66). The culvert pipe is oriented east to west and only a portion of 
it is exposed above the ground surface. The remainder of the culvert pipe has been filled with 
sediment and basalt cobbles.  

Water-rounded basalt cobbles and medium boulders with adhered mortar and concrete are 
scattered on the ground surface. These may be remnants of the head wall and/or wing walls that 
are no longer present. A partial inscription was identified on a nearby fragment of concrete 
(Figure 67). The inscription reads “IS by” or “15 by” followed by the letter “e.” 

The functional interpretation of Feature 8 is water control. The culvert appears to extend 
underneath a roadway (Feature 16) that is depicted on the 1963 USGS Map and the 1978 USGS 
Orthophoto (see Figure 50 and Figure 51). The culvert may have formerly diverted water from 
Feature 7 (ditch). The age of construction of Feature 8 is unknown. The culvert is likely 
contemporaneous with the roadway (Feature 16) that is depicted on the 1963 USGS Map. 
Additionally, the use of what appears to be mined basalt within the concrete head wall, and the 
use of a precast concrete pipe suggest that Feature 8, like other features of SIHP # -2218, is close 
to 50 years old. 

6.1.9 SIHP # -2218 Feature 9 

Feature 9 is an abandoned culvert located within the Alternate RRP site (Figure 68 and Figure 
69). The culvert consists of a precast concrete pipe with a diameter of 0.5 m. The culvert pipe is 
oriented north to south and only a portion of the culvert is exposed above the ground surface 
(Figure 70). 

The culvert has a head wall and one eastern wing wall (Figure 71). Both are constructed of 
stacked subangular basalt cobbles and concrete. The total height of the culvert, from the ground 
surface to the top of the wall, is 0.2 m. The wing wall, placed at a 90-degree angle, measures 
0.50 m in length. An extension of the wing wall, placed at 90-degree angle, measures 0.55 m in 
length. Loose basalt cobbles and concrete fragments are scattered around the buried culvert. 

The functional interpretation of Feature 9 is water control. The culvert appears to extend 
underneath a roadway (Feature 16) depicted on the 1963 USGS Map and the 1978 USGS 
Orthophoto (Figure 72 and Figure 73). The age of construction of Feature 9 is unknown. The 
culvert is likely contemporaneous with the roadway (Feature 16) depicted on the 1963 USGS 
Map. Additionally, the use of what appears to be mined subangular basalt within the concrete 
head wall, and the use of a precast concrete pipe suggest that Feature 9, like other features of 
SIHP # -2218, is close to 50 years old. 
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Figure 64. Plan view map of SIHP # -2218 Feature 8 (culvert)
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Figure 65. SIHP # -2218 Feature 8 (culvert), view to east 

 

Figure 66. SIHP # -2218 Feature 8 (culvert) close-up, view to east 
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Figure 67. An inscribed fragment of concrete adjacent to SIHP # -2218 Feature 8, view to 
northwest
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Figure 68. A portion of the 1996 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 
depicting features of SIHP # -2218 in the central project area
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Figure 69. Plan view map of SIHP # -2218 Feature 9 (culvert) 
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Figure 70. SIHP # -2218 Feature 9 (culvert), view to northeast 

 

Figure 71. SIHP # -2218 Feature 9 (culvert), view to southeast

Feature 9 Culvert 

Culvert pipe  

and head wall 

Wing wall 

Feature 16 

Roadway 



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 121 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

 

Figure 72. A portion of the 1963 Lihue-Kapaa USGS Quadrangle depicting features of SIHP #    
-2218 in the central project area
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Figure 73. A portion of the 1978 USGS Orthophoto, Līhu‘e-Kapa‘a Quadrangle depicting 
features of SIHP # -2218 in the central project area 
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6.1.10 SIHP # -2218 Feature 10 

Feature 10 is an abandoned earthen ditch located near the south-central section of the MSWL 
site (see Figure 45). The moderately vegetated earthen ditch meanders roughly parallel to a 
remnant roadway (Feature 16) for 592.0 m before it disappears from the landscape. Two 
abandoned culverts (Features 11 and 13) and a large concrete structure (Feature 12) are located 
at the northern end of Feature 10 (Figure 74). Due to the arrangement of the features, it appears 
the water flow in Feature 10 ran from north to south. 

The dimensions of Feature 10 within the project area include a total length of 550.0 m, a 
variable width between 2.0 and 8.0 m, and a variable depth between 1.0 and 2.0 m. According to 
the 1963 USGS Map, Feature 10 corresponds with an irrigation ditch that formerly extended 
through the MSWL site and traversed Potential Driveway 1 (see Figure 50). An abandoned 
culvert (Feature 14) is located where the ditch formerly intersected the road. The ditch then 
continues southwards to the Okinawa Reservoir. 

The functional interpretation of Feature 10 is water control. The age of construction of the 
ditch is unknown. The earliest depiction of Feature 10 is on the 1963 USGS Map (see Figure 50). 

6.1.11 SIHP # -2218 Feature 11 

Feature 11 is an abandoned culvert located near the center of the MSWL site (see Figure 45). 
Feature 11 appears to be associated with adjacent Features 12 and 13. All three features are 
located at the northernmost end of the remnant earthen ditch, Feature 10 (Figure 75 and Figure 
76). 

Feature 11 is a precast concrete pipe with a diameter of 0.46 m oriented northeast to 
southwest. The pipe is positioned at the base of Feature 10 and extends into the ditch’s sidewall 
(Figure 77). The total height of the culvert, from the base of Feature 10 (ditch) to the top of the 
pipe, is 0.93 m. The culvert measures 1.00 m in length and has a thickness of 0.09 m. A 0.25-m-
wide aluminum strap is bolted around the section of pipe that extends into the ditch sidewall.  

The functional interpretation of Feature 11 is water control. Feature 11 appears to have 
diverted water into Feature 10 (ditch). The age of construction of Feature 11 is unknown. It may 
be contemporaneous with Feature 10 (ditch), which was constructed by at least 1963.  

6.1.12 SIHP # -2218 Feature 12 

Feature 12 is a fragmented concrete structure located near the center of the MSWL site (see 
Figure 45). Feature 12 appears to be associated with adjacent Features 11 and 13. It may be the 
remnant wing wall and bottom plate of a culvert. All three features are located at the 
northernmost end of the remnant earthen ditch, Feature 10 (see Figure 75 and Figure 76). 

Feature 12 is composed of a vertical concrete wall with a concrete base (Figure 78). The 
structure measures 1.00 m in length by 0.85 m in width. The total height of Feature 12, from the 
base of the structure to its top, measures 0.70 m. The concrete walls are approximately 0.25 m 
thick.  
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Figure 74. SIHP # -2218 Feature 10 (ditch), view to south
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Figure 75. Plan view map of SIHP # -2218 Features 11 (culvert), 12 (culvert), and 13 (culvert)
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Figure 76. SIHP # -2218 Features 11 (culvert), 12 (culvert), and 13 (culvert), view to north
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Figure 77. SIHP # -2218 Feature 11 (culvert), view to north 
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Figure 78. SIHP # -2218 Feature 12 (culvert), view to south
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The functional interpretation of Feature 12 is water control. Feature 12 appears to have 
diverted water into Feature 10 (ditch). The age of construction of Feature 12 is unknown. It may 
be contemporaneous with Feature 10 (ditch) which was constructed by at least 1963. 

6.1.13 SIHP # -2218 Feature 13 

Feature 13 is a portion of an abandoned culvert located near the center of the MSWL site (see 
Figure 45). Feature 13 is no longer in situ and may have been part of Feature 12. Features 11, 12, 
and 13 are located at the northernmost end of the remnant earthen ditch, Feature 10 (see Figure 
75 and Figure 76).  

Feature 13 is a precast concrete pipe with a diameter of 0.60 m. The pipe is encased in a 
subangular basalt cobble and mortar box (Figure 79 and Figure 80). The culvert measures 1.20 m 
in length by 0.80 m in width and has a maximum height of 0.80 m above the surrounding land 
surface. The functional interpretation of Feature 13 is water control. Feature 13 appears to have 
diverted water into Feature 10 (ditch). The age of construction of Feature 13 is unknown. It may 
be contemporaneous with Feature 10 (ditch) which was constructed by at least 1963. The use of 
what appears to be mined subangular basalt within the concrete structure suggests Feature 13 is 
close to 50 years old. The use of what appears to be mined subangular basalt within the concrete 
structure, like other features of SIHP # -2218, is close to 50 years old. 

6.1.14 SIHP # -2218 Feature 14 

Feature 14 is comprised of two abandoned culverts located along the southwestern boundary 
of the MSWL site (see Figure 45 and Figure 81). The culverts consist of a metal pipe with a 
diameter of 0.55 m (Figure 82). The culvert pipe is oriented north to south and runs beneath a 
remnant dirt road that appears on the 1978 USGS Orthophoto (see Figure 51). The southern 
culvert is located just outside of the project area (Figure 83). 

The northern culvert measures 0.73 m in length while the southern culvert measures 1.06 m in 
length (Figure 84). The culvert pipe is rusted and partially fragmented. The total length of the 
culvert pipe, measured from north to south, is 12.0 m.  

The functional interpretation of Feature 14 is water control. The culverts appear to be 
associated with Feature 10, which was constructed by at least 1963. 

6.1.15 SIHP # -2218 Feature 15 

Feature 15 is an abandoned earthen ditch that runs north and parallel to Potential Driveway 1 
(see Figure 68). Feature 15 is discontinuous and some portions have been raised and filled in. 

The earthen ditch measures approximately 1.13 km long and has an average width between 
1.40 and 4.20 m and an average depth of between 0.77 and 1.41 m (Figure 85). Sediment was 
piled on the northern and southern sides of the ditch to create berms. A subsurface concrete 
water pipe was installed along the southern berm. It appears to be a modern addition. 

The functional interpretation of Feature 15 is water control. The earthen ditch appears to be a 
remnant irrigation channel, perhaps an extension of Feature 1, which distributed water to 
adjacent sugar cane fields. The age of construction of Feature 15 is unknown. It is depicted on 
the 1978 USGS Orthophoto, but is not visible on the 1963 USGS Map (see Figure 72 and Figure 
73). 
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Figure 79. SIHP # -2218 Feature 13 (culvert), view to west 

 

Figure 80. SIHP # -2218 Feature 13 (culvert), view to north
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Figure 81. Plan view map of SIHP # -2218 Feature 14 (northern and southern culverts)  

 

Figure 82. Elevation drawing of SIHP # -2218 Feature 14 (southern culvert)  
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Figure 83. SIHP # -2218 Feature 14 (southern culvert), view to north 

 

Figure 84. SIHP # -2218 Feature 14 (northern culvert), view to south 
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Figure 85. SIHP # -2218 Feature 15 (ditch), view to west 
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6.1.16 SIHP # -2218 Feature 16 

Feature 16 consists of at least three roadways that extend through the northwestern corner of 
the Alternate RRP site, a section of Potential Driveway 2, through the central portion of the 
MSWL site, and along Potential Driveway 3 of the project area (see Figure 68 and Figure 22). 
These roadways are unpaved and are bordered by numerous culverts, bridges, berms, and 
ditches, some of which are still in use today (Figure 86 and Figure 87). The construction date of 
these roadways is unknown. They are first depicted on the 1963 USGS Map (see Figure 44). 
Feature 16 may be a remnant cane haul road system that was constructed after the Lihue and 
Hanamaulu Plantation railway was decommissioned between 1957 and 1959. Feature 16 is 
currently utilized by Grove Farms and cattle ranchers. 

6.1.17 SIHP # -2218 Feature 17 

Feature 17 is an abandoned culvert located near the northwest section of the MSWL site 
(Figure 45). The culvert consists of a precast concrete pipe with an approximate diameter of 0.54 
m (Figure 88). The culvert pipe is oriented north to south along Feature 1 (ditch) and is buried by 
a roadway (Feature 16). The opposite end of the culvert pipe has either been destroyed or is 
buried. 

Only the upper portion of Feature 17 is exposed. The total height of the exposed portion, from 
the ground level to the top of the pipe, measures 0.34 m. The pipe thickness is 0.08 m. A broken 
section of the pipe is lying 0.50 m north of the intact culvert. Several medium basalt boulders are 
positioned above the culvert. They may be remnants of a head wall. 

The functional interpretation of Feature 17 is water control. The culvert appears to have 
diverted water underground from Feature 1 (ditch). The construction date of Feature 17 is 
unknown. The roadway (Feature 16) that traverses Feature 17, however, is depicted on the 1963 
USGS Map (Figure 50). It is likely Feature 17 was contemporaneous with the roadway (Feature 
16). 

6.1.18 SIHP # -2218 Feature 18 

Feature 18 is a complex of three structures located along Potential Driveway 2 in the 
northern portion of the project area (see Figure 68). These structures function for water control 
and include an active vertical-rising sluice gate (Sluice Gate 1) that spans (east to west) across 
Feature 1 (ditch), and two abandoned vertical-rising sluice gates (Sluice Gates 2 and 3) located 
along the southeastern bank of Feature 1 (ditch) (Figure 89). The active sluice gate (Sluice Gate 
1) is constructed of two precast concrete wing walls composed of basalt cobbles and mortar. A 
vertical-rising gate composed of five wooden boards is currently in place (Figure 90). The water 
level in Feature 1 (ditch) is high enough that it is spilling over the wooden gate. The sluice gate 
opening measures 0.70 m in width and 1.40 m in height. Several basalt boulders are scattered in 
Feature 1 (ditch) below (north of) the sluice gate. A wooden board straddles the sluice gate and 
appears to be a recent addition to aid in crossing the feature. Two basalt and mortar retaining 
walls extend approximately 13.00 m southwards of the active sluice gate along Feature 1’s banks 
(Figure 91). The upper face of these walls is capped with concrete and basalt gravel. The 
abandoned sluice gates (Sluice Gates 2 and 3) are integrated along the eastern retaining wall. 
Patches of asphalt have also been added to areas along Feature 1’s bank, presumably for infilling 
and reinforcement. 
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Figure 86. SIHP # -2218 Feature 16 (roadway), view to west along Potential Driveway 1 

 

Figure 87. SIHP # -2218 Feature 16 (roadway), view to east along Potential Driveway 2 
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Figure 88. SIHP # -2218 Feature 17 (culvert), view to southeast 

Feature 17 Culvert 
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Figure 89. Plan view map of SIHP # -2218 Feature 18 (complex) 
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Figure 90. SIHP # -2218 Feature 18 (Sluice Gate 1), view to west 

 

Figure 91. SIHP # -2218 Feature 18 basalt and mortar retaining wall, view to east
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The two abandoned vertical-rising sluice gates (Sluice Gates 2 and 3) are considered 
components of this feature due to their proximity. The sluice gates are composed of precast 
concrete wing walls that contain crushed basalt gravel. The gates are no longer present and the 
features have been filled in with asphalt. The abandoned sluice gates likely diverted water 
southward from Feature 1 (ditch). Several inscribed names are legible on the upper face of the 
Sluice Gate 3 (Figure 92). The names include, “Supervisor Scotty, Tino, Ponso, Rudy, Tonee, 
Bon, Water H2O Gand.” These individuals were likely the ones who constructed the sluice gate. 
Tino’s name and the date “12/12,” were also inscribed on the upper face of Feature 30 (Figure 
93). The inscription suggests a construction date of December 1912.  

The functional interpretation of Feature 18 is for water control. Feature 18 appears to have 
diverted water to the northeast and south along Feature 1 (ditch) when it was fully operational. 
Feature 18 is currently only diverting water northeastwards. The age of Feature 18 is unknown. 
Feature 1 (ditch) is visible on the 1963 USGS Map and the 1978 USGS Orthophoto (see Figure 
72 and Figure 73). The use of what appears to be mined and crushed basalt within the precast 
concrete structures suggest that Feature 18, like other features of SIHP # -2218, is at least 50 
years old.  

6.1.19 SIHP # -2218 Feature 19 

Feature 19 is an active vertical-rising sluice gate located along Potential Driveway 2 in the 
northern portion of the project area (see Figure 68). The sluice gate spans (east to west) across 
Feature 1 (ditch) (Figure 94). The sluice gate is constructed of two precast concrete walls that 
contain basalt gravel and basalt cobbles (Figure 95 and Figure 96). The sluice gate also functions 
as a bridge across Feature 1 (ditch). The bridge portion is constructed of a concrete slab 
reinforced with a narrow-gauge railroad I-beam, visible along the northern end of the structure. 
The bridge has several cracks through the center. Scrap narrow-gauge rail from the Lihue 
Plantation Company may have been readily available for use in the construction of plantation 
infrastructure following the abandonment of rail transportation in Līhu‘e in December 1957 
(Condé and Best 1973).  

The sluice gate has one opening and water flows northwards through it. Although the gate 
was originally fabricated with two 7-cm vertical slots on either side for the installation of a 
vertical-rising sluice gate, only one slot was observed along the western side of the structure. It is 
possible the easternmost slot was destroyed. An additional slot is positioned along the eastern 
side of the structure. Although it does not have a corresponding slot, the adjacent slab of concrete 
and basalt cobbles may represent the remnants of a former sluice gate. The sluice gate opening 
measures 1.80 m wide and 1.70 m high. 

Three white PVC pipes are located in Feature 1 (ditch) approximately 1.0 m south of the 
sluice gate. They are pumping water into Feature 1 (ditch). A slab of concrete is located 
approximately 1.5 m east of the sluice gate. A date of “9/27/61” is inscribed on the upper face of 
the slab (Figure 97). It appears to be associated with Feature 1 (ditch) and the sluice gate. 

The functional interpretation of Feature 19 is water control. Feature 19 controls water flow to 
the west within Feature 1 (ditch). Feature 1 (ditch) is visible on the 1963 USGS Map and 
the1978 USGS Orthophoto (see Figure 72 and Figure 73). The use of a railroad I-beam and what 
appears to be mined and crushed basalt within the precast concrete structure, suggests Feature
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Figure 92. The inscription on SIHP # -2218 Feature 18 (Sluice Gate 3), view to west 

 

Figure 93. Tino’s inscribed name on SIHP # -2218 Feature 30, view to north
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Figure 94. Plan view map of SIHP # -2218 Feature 19 (sluice gate) 
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Figure 95. Elevation drawing of SIHP # -2218 Feature 19 (sluice gate) 
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Figure 96. SIHP # -2218 Feature 19 (sluice gate), view to west 

 

Figure 97. The inscribed date on SIHP # -2218 Feature 19 (sluice gate), view to northwest
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19, like other features of SIHP # -2218, is at least 50 years old. The inscribed slab of concrete 
suggests the feature was constructed in the 1961. 

6.1.20 SIHP # -2218 Feature 20 

Feature 20 is a complex of three structures located along Potential Driveway 2 in the project 
area (see Figure 68). Feature 20 consists of two culverts (Culverts 1 and 2) and one vertical-
rising sluice gate located along Feature 1 (ditch) (Figure 98 and Figure 99).  

The westernmost culvert (Culvert 1) extends under a roadway (Feature 16) and diverts water 
eastward (Figure 100). The western outlet of Culvert 1 is visible behind a barbed wire fence and 
is located outside the project area. The culvert has a head wall and one wing wall. Each is 
constructed of precast concrete. The head wall measures 4.50 m long by 0.20 m wide. The wing 
wall, placed at a 45-degree angle, measures 1.0 m long by 0.20 m wide. The culvert opening 
measures 4.50 m wide by 1.40 m high. An inscribed date of “4-16-57” is located on the upper 
face of the western culvert (Figure 101).  

The easternmost culvert (Culvert 2) has a head wall constructed of precast concrete. The 
culvert has been decommissioned and filled in with sediment and asphalt. The culvert measures 
approximately 4.0 m long and between 0.35 and 0.60 m wide. The opening has a maximum 
depth of 0.75 m. 

The active sluice gate is constructed of two 0.93-m-long by 0.93-m-wide precast concrete 
walls (Figure 102). Each wall has a 7-cm slot for a vertical-rising gate that is currently not in 
place. Water is flowing northeastwards through the gate. The sluice gate opening measures 1.87 
m by 0.96 m high. A slab of concrete that measures 3.80 m long by 0.13 m wide is resting on the 
upper face of the sluice gate and functions as a bridge. 

Three additional precast concrete slabs are located along the northern and southern banks of 
Feature 1 (ditch) and are in the vicinity of Feature 20. They appear to be in situ but are no longer 
functional and are almost completely buried. Portions of the southern bank of Feature 1 (ditch) 
have been covered with asphalt presumably for erosion control. The easternmost culvert is 
partially covered by asphalt. Several basalt boulders also appear to be placed for erosion control 
along the northern bank of Feature 1 (ditch) alongside the sluice gate. 

The functional interpretation of Feature 20 is for water control. Feature 20 diverts water from 
Feature 1 (ditch) beneath a roadway (Feature 16).The roadway (Feature 16) and the ditch 
(Feature 1) are depicted on the 1963 UUSGS Map and the 1978 USGS Orthophoto (see Figure 
72 and Figure 73). The inscribed date on Culvert 1 suggests at least a section of this complex 
was constructed in 1957. 

6.1.21 SIHP # -2218 Feature 21 

Feature 21 consists of two precast concrete slabs located along Potential Driveway 2 in the 
project area (see Figure 68). The concrete slabs run parallel to each other and are adjacent to 
Feature 20 (complex) and Feature 16 (roadway) (see Figure 98). The slabs measure 3.75 m long 
by 0.31 m wide and their upper faces are flush with the road surface (Figure 103). They are 
spaced approximately 0.62 m apart. The function of Feature 21 is unknown. Based on its 
proximity to Feature 20 (complex), it is presumably related and is close to 50 years old. 
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Figure 98. Plan view map of SIHP # -2218 Feature 20 (complex) and SIHP # -2218 Feature 21 (concrete slabs) 
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Figure 99. SIHP # -2218 Feature 20 (complex), view to southeast
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Figure 100. SIHP # -2218 Feature 20 (Culvert 1), view to west 
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Figure 101. The inscribed date on SIHP # -2218 Feature 20 (Culvert 1), view to east 

 

Figure 102. SIHP # -2218 Feature 20 (sluice gate), a view to west 
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Figure 103. SIHP # -2218 Feature 21 (concrete slabs), view to northeast
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6.1.22 SIHP # -2218 Feature 22 

Feature 22 is an abandoned culvert located along Potential Driveway 2 in the project area (see 
Figure 68). The culvert consists of a precast head wall containing basalt gravel and basalt 
cobbles (Figure 104). The culvert measures 2.11 m in length, 0.75 m in width, and 0.20 m in 
height. The structure is almost completely buried beneath sediment (Figure 105 and Figure 106).  

The functional interpretation of Feature 22 is for water control. Feature 22 is approximately 
7.0 m south of the southernmost culvert of Feature 20 (complex) suggesting a possible 
association. Feature 22 may represent the southern outlet of the abandoned culvert associated 
with Feature 20 (complex). The use of what appears to be mined and crushed basalt within the 
concrete head wall suggests Feature 22, like other features of SIHP# -2218, is close to 50 years 
old. 

6.1.23 SIHP # -2218 Feature 23 

Feature 23 is a complex of features located along Potential Driveway 2 in the project area (see 
Figure 68). Feature 23 consists of two active vertical-rising sluice gates (Sluice Gates 1 through 
3) that span (east to west) across Feature 1 (ditch) and an associated culvert that runs beneath the 
current roadway (Figure 107 and Figure 108).  

Sluice Gates 1 and 2 consist of three precast concrete sidewalls containing basalt gravel 
(Figure 109 and Figure 110). Both gates have two 0.88-m-wide openings, each with 0.07 m slots 
on either side for the installation of a vertical-rising sluice gate. Both openings are currently open 
and water is being diverted through a metal culvert pipe that extends beneath the current 
roadway. Water is flowing eastward through Sluice Gates 1 and 2 and appears to exit through a 
northern outlet of the culvert, located on the north side of the roadway. The eastern concrete 
sidewall of Sluice Gate 2 extends along the bank of Feature 1 as far as Sluice Gate 3. This 
sidewall measures 3.25 m long by 0.25 m wide and functions as a retaining wall. A 3.62-m-long 
by 0.75-m-wide concrete slab containing basalt gravel is resting on top of the upper face of 
Sluice Gate 1 and functions as a bridge. The slab is reinforced with an iron bar visible on the 
slab’s northern face. A basalt cobble and mortar retaining wall extends 1.0 m northwards along 
Feature 1’s bank.  

The northern culvert associated with Sluice Gates 1 and 2 is located 11.0 m across (northeast) 
the roadway. The northern outlet consists of a submerged metal pipe. Due to dense vegetation 
and the instability of Feature 1’s banks, archaeologists were not able to take measurements of the 
pipe. 

Sluice Gate 3 consists of two precast concrete sidewalls containing basalt gravel. Sluice Gate 
2 has a single 0.62-m-wide opening with 7-cm slots on either side for a vertical-rising gate which 
is currently in place (Figure 111). The gate is constructed of four to five wood boards secured 
together with metal straps and bolts. Several metal bars are positioned in front (north) of the gate 
to block large debris. The wood gate is fastened to a vertical threaded bolt that has a metal crank 
attached to its upper end. The metal crank and bolt are supported by a 1.25-m-long by 0.25-m-
wide metal frame secured to the ground with concrete. The frame appears to be a later addition 
and has a date of “July 7 1986” inscribed on its upper face (Figure 112). A metal chain is 
currently in place to prevent the gate from being raised. Water is seeping through the wooden  
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Figure 104. Plan view of SIHP # -2218 Feature 22 (culvert) 
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Figure 105. SIHP # -2218 Feature 22 (culvert), view to east 

 

Figure 106. SIHP # -2218 Feature 22 (culvert), view to north
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Figure 107. Plan view map of SIHP # -2218 Feature 23 (Sluice Gates 1 through 3)  
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Figure 108. SIHP # -2218 Feature 23 (Sluice Gates 1 through 3 ), view to northeast
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Figure 109. Elevation drawing of SIHP # -2218 Feature 23 (Sluice Gates 1 and 2)  



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 156 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

 

Figure 110. SIHP # -2218 Feature 23 (Sluice Gates 1 and 2), view to east 

 

Figure 111. SIHP # -2218 Feature 23 (Sluice Gate 3), view to west
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Figure 112. The metal crank attached to SIHP # -2218 Feature 23 (Sluice Gate 3), view to west
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panels of the gate and is flowing southward through an underground pipe. A basalt cobble and 
mortar retaining wall extends 6.50 m northwards of Sluice Gate 3, along Feature 1’s bank. 

The functional interpretation of Feature 23 is water control. Feature 23 controls the water 
flow of Feature 1 and diverts water to the south and northeast. The culvert that directs water 
northeastwards also functions as a bridge for the current roadway. This section of Feature 1 
appears to be depicted on the 1941 Lihue Plantation Map and the 1963 USGS Map (Figure 113 
and Figure 72). The roadway, however, is not visible on the 1963 map but does appear on the 
1978 USGS Orthophoto (see Figure 72 and Figure 73). The culvert that runs below the road may, 
therefore, be a later addition to the Feature 23 complex. The use of what appears to be mined and 
crushed basalt within the concrete structures suggests Feature 23, like other features of SIHP # -
2218, is close to 50 years old. 

6.1.24 SIHP # -2218 Feature 24 

Feature 24 is an abandoned culvert located along Proposed Driveway 1 in the project area (see 
Figure 68). The culvert is oriented north to south and is almost entirely buried by soil (Figure 
114 and Figure 115).  

The culvert has a head wall constructed of precast concrete containing basalt gravel and basalt 
cobbles. The head wall measures 2.0 m long by 0.80 m wide. The extant culvert opening 
measures 1.08 m wide. A fragment of rebar is visible on the upper face of the head wall and 
appears to be for structural integrity. Several fragments of corrugated metal sheeting and basalt 
boulders are scattered around Feature 24. The culvert is located approximately 3.0 m south of 
Feature 15 (ditch).  

The functional interpretation of Feature 24 is for water control. According to the 1978 USGS 
Orthophoto, the culvert appears to be located along a ditch that runs north to south through the 
Alternate RRP site and beyond the project area boundaries (Figure 73). Alternatively, the culvert 
may have diverted water from Feature 15 (ditch). The use of what appears to be mined and 
crushed basalt within the concrete head wall suggests Feature 24, like other features of SIHP # -
2218, is close to 50 years old. 

6.1.25 SIHP # -2218 Feature 25 

Feature 25 consists of two active vertical-rising sluice gates (Sluice Gates 1 and 2) and a 
culvert located along Potential Driveway 1 and 2 (Figure 116 and Figure 117). Feature 25 is 
located along Feature 1 (ditch). 

The culvert consists of a metal pipe with an approximate diameter of 1.55 m. The culvert pipe 
is oriented northeast to southwest and is constructed beneath a roadway (Feature 16). The culvert 
has a head wall and two wing walls. Each is constructed of mortar and basalt cobbles. The total 
height of the culvert, from flowline (inside bottom) to the top of the head wall, is 2.14 m. Each 
wing wall, placed at a 90-degree angle, measures approximately 0.60 m in length and 0.30 m in 
width. Water is not flowing through the culvert because the wooden sluice gate is currently 
diverting water eastward. Sluice Gate 1 is positioned approximately 1.50 m north of the culvert 
(see Figure 117 through Figure 119). The sluice gate has two precast concrete sidewalls. The 
sluice gate has one 1.55-m-wide opening with two 7-cm slots on either side for a vertical-rising 
wooden gate that is currently in place. The gate is composed of five wood boards bolted to a 
metal strap secured to a vertical screw shaft (Figure 120). The screw shaft measures 2.50 m long 
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Figure 113. A portion of the 1941 Lihue Plantation Map depicting the features of SIHP # -2218 
in the central portion of the project area
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Figure 114. SIHP # -2218 Feature 24 (culvert), view to west 

 

Figure 115. SIHP # -2218 Feature 24 (culvert), view to north
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Figure 116. A portion of the 1996 Lihue USGS 7.5-Minute Series Topographic Quadrangle, 
depicting features of SIHP # -2218 in the western project area
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Figure 117. Plan view map of SIHP # -2218 Feature 25 (Sluice Gates 1 and 2 and culvert) 
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Figure 118. Elevation drawing of SIHP # -2218 Feature 25 (Sluice Gate 1)  
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Figure 119. SIHP # -2218 Feature 25 (Sluice Gate 1), view to northeast 
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by 0.05 m wide. A wood crossbeam runs across the top of the sluice gate sidewalls. The 
crossbeam is bolted to the concrete sidewalls with a nut and plate on each end. The crank 
assembly is bolted to the top of the crossbeam (Figure 121). It consists of a wheel and three 
metal plates. The screw shaft passes through the crossbeam to operate the sluice gate. An iron 
chain is currently secured around the crossbeam and the wheel crank to prevent the gate from 
being raised. A 1.87-m-long by 0.62-m-wide by 0.60-m-high metal grate bridge straddles the 
concrete sidewalls along the southern side of the sluice gate (Figure 122). The pipe handrails are 
supported by four angle-iron posts. The bridge has four 0.50-cm-long square iron crossbeams. 
The under-section of the bridge also functions as a cage. A metal grate door is hinged to the 
eastern side. 

A second vertical-rising sluice gate (Sluice Gate 2) is located approximately 1.0 m east of the 
wood sluice gate (see Figure 117). It is located along an eastward extension of Feature 1 (ditch). 
The sluice gate has two 2.10-m-long by 1.60-m-high precast concrete sidewalls. The sluice gate 
has one 1.50-m-wide opening with two 0.07-m slots on either side for a vertical-rising gate that 
is no longer in place. Water is flowing eastward through the gate. 

The functional interpretation of Feature 25 is for water control. The culvert and Sluice Gate 1 
appear to divert water southwards beneath a roadway (Feature 16). Sluice Gate 2 diverts water 
eastwards via Feature 1 (ditch). The age of construction of Feature 25 is unknown. It appears to 
be located along two ditches visible on the 1978 USGS Orthophoto (Figure 123). The use of 
basalt cobbles and mortar within the culvert head wall suggests at least a portion of Feature 25, 
like other features of SIHP # -2218, is at least 50 years old.  

6.1.26 SIHP # -2218 Feature 26 

Feature 26 consists of an abandoned culvert and two vertical-rising sluice gates (Sluice Gate 1 
and 2) located along Potential Driveways 1 and 2 (see Figure 116 and Figure 124). Feature 26 is 
located along a dry segment of Feature 1 (ditch). 

The culvert pipe has a diameter of 0.80 m and was originally lined with corrugated metal that 
is currently in a deteriorated state (Figure 125). A segment of modern corrugated plastic pipe is 
currently inside the culvert pipe. The culvert continues underground in an eastward direction. A 
portion of the buried pipe has been dug up and is visible 2.50 m east of the culvert. The culvert 
has a head wall and two wing walls. The head wall is constructed of basalt cobbles and mortar. 
The wing walls are constructed of basalt cobbles and concrete. The total height of the culvert, 
from flowline (inside bottom) to the top of the head wall, is 1.15 m. Each wing wall, placed at a 
90-degree angle, measures between 1.50 and 2.0 m in length and 0.30 to 0.40 m in width. Both 
wing walls have a 0.07-m slot positioned 0.28 m from the culvert for the installation of a 
vertical-rising sluice gate (Sluice Gate 1). The sluice gate opening measures 0.55 m wide and 
1.15 high. 

A second sluice gate (Sluice Gate 2) is located approximately 2.0 m west of the culvert and 
Sluice Gate 1 (Figure 126). Sluice Gate 2 diverted water northeastward from Feature 1 (ditch). 
The sluice gate has two precast concrete sidewalls containing basalt cobbles. The eastern 
sidewall measures 0.70 m long by 0.40 m wide. The western sidewall measures 0.70 m long by 
0.80 m wide. The sluice gate has one 0.63-m-wide opening with two 0.07-m slots on either side 
for the installation of a vertical-rising gate. A single wood board is currently positioned at the 
base of the sluice gate. The sluice gate has a height of 1.07 m from the base of Feature 1 (ditch).  
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Figure 120. SIHP # -2218 Feature 25 (Sluice Gate 1), view to southeast
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Figure 121. The wood crossbeam and metal crank device secured to SIHP # -2218 Feature 25 
(Sluice Gate 1), view to east 

 

Figure 122. The metal grate bridge that straddles SIHP # -2218 Feature 25 (Sluice Gate 1), view 
to west
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Figure 123. A portion of the 1978 USGS Orthophoto, Līhu‘e-Kapa‘a Quadrangle depicting 
features of SIHP # -2218 in the western project area
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Figure 124. Plan view map of SIHP # -2218 Feature 26 (Sluice Gates 1 and 2 and culvert) 
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Figure 125. SIHP # -2218 Feature 26 (culvert and Sluice Gate 1), view to southeast 
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Figure 126. SIHP # -2218 Feature 26 (Sluice Gate 2), view to northeast
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A 1.50-m-long by 0.44-m-wide by 0.13-m-thick slab of concrete and basalt cobbles straddles the 
sluice gate sidewalls and functions as a pedestrian bridge. 

The functional interpretation of Feature 26 is for water control. The culvert and Sluice Gate 1 
appear to have diverted water southeastward underground. Sluice Gate 2 diverted water 
northeastward. The age of construction of Feature 26 is unknown. It appears to be located along 
a ditch visible on the 1978 USGS Orthophoto (see Figure 123). The use of basalt cobbles and 
mortar within the culvert head wall suggests at least a portion of Feature 26, like other features of 
SIHP# -2218, is at least 50 years old.  

6.1.27 SIHP # -2218 Feature 27 

Feature 27 consists of an abandoned box culvert and a vertical-rising sluice gate located along 
Potential Driveways 1 and 2 (see Figure 116 and Figure 127). Feature 27 is located along a dry 
segment of Feature 1 (ditch). 

The box culvert is oriented northeast to southwest and is located beneath a roadway (Feature 
16) (Figure 128). The culvert forms a bridge-like structure. The opposite outlet of the culvert is 
no longer visible. It may have been covered with soil and/or disturbed during the installation of a 
plastic storm drain pipe and a metal corrugated pipe (Feature 36). The culvert has a head wall 
and two wing walls. Each is constructed of precast concrete and basalt gravel. The total height of 
the culvert, from flowline (inside bottom) to the top of the head wall, is 1.55 m. The total width 
of the culvert opening is 2.70 m. Each wing wall, placed at a 160-degree angle, measures 1.50 m 
in length and 0.20 m in width.  

The abandoned sluice gate is constructed of two precast concrete sidewalls that contain basalt 
cobbles (Figure 129). The gate has one 0.75-m-wide opening with two 0.07-m slots on either 
side for the installation of a vertical-rising gate which is no longer in place. The sluice gate 
opening measures between 1.06 and 1.20 m in height. A 1.62-m-long by 0.37-m-wide fragment 
of precast concrete containing basalt cobbles is located alongside the western side of the sluice 
gate. A 1.62-m-long by 0.25-m-wide fragment of precast concrete containing basalt gravel is 
located along the eastern side of the culvert. It is reinforced with two narrow-gauge railroad I-
beams. The two slabs of concrete may have formerly straddled the sluice gate and functioned as 
a bridge. 

The functional interpretation of Feature 27 is for water control. Feature 27 appears to have 
diverted water beneath a roadway (Feature 16) and then eastwards. The age of construction of 
Feature 27 is unknown. It appears to be located along the roadway (Feature 16) depicted on the 
1963 USGS Map and the 1978 USGS Orthophoto (see Figure 123 and Figure 130). 

6.1.28 SIHP # -2218 Feature 28 

Feature 28 consists of two active box culverts and two integrated vertical-rising sluice gates 
located along Potential Driveways 1 and 2 (see Figure 116 and Figure 131). The culverts are 
oriented northeast to southwest along Feature 1 (ditch). The culverts divert water under a 
roadway (Feature 16) and form a bridge-like structure. 

The western culvert consists of a head wall and two wing walls (Figure 132). Each is 
constructed of precast concrete. The total height of the culvert, from flowline (inside bottom) to 
the top of the head wall, is 1.32 m. The head wall measures 3.0 m in length and 0.28 m in width. 
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Figure 127. Plan view map of SIHP # -2218 Feature 27 (culvert and sluice gate)  
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Figure 128. SIHP # -2218 Feature 26 (culvert), view to north  

Figure 129. SIHP # -2218 Feature 27 (culvert and sluice gate), view to east
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Figure 130. A portion of the 1963 Lihue-Kapaa USGS Quadrangle depicting features of SIHP #  
-2218 in the western project area 
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Figure 131. Plan view map of SIHP # -2218 Feature 28 (two culverts and two sluice gates) 



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 177 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  

 

 

Figure 132. SIHP # -2218 Feature 28 (western culvert), view to east  

Feature 28 Western Culvert 
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Each wing wall is placed at a 45-degree angle. The northern wing wall measures 0.37 m long by 
0.28 m wide. The southern wing wall measures 1.12 m long by 0.28 m wide. 

Two vertical-rising sluice gates are integrated into the western culvert (Figure 133). The 
sluice gate structures are constructed of precast concrete and the openings measure 1.12 m in 
width by 1.10 m in height. Each opening is outfitted with two 0.07-m slots on either side for the 
installation of a vertical-rising sluice gate. Water is currently flowing eastward through both 
openings. The sluice gate sidewalls are placed at a 90-angle and measure approximately 0.75 m 
in length and 0.75 m in width. 

The eastern culvert consists of a head wall and one wing wall (Figure 134). Each is 
constructed of precast concrete. The total height of the culvert, from flowline (inside bottom) to 
the top of the head wall, is 1.50 m. The head wall measures 5.25 m in length and 0.28 m in 
width. The wing wall is placed at a 45-degree angle and measures 1.12 m in length and 0.28 m in 
width. Water flows eastward through the culvert opening. 

A northward extension of Feature 1 (ditch) is adjacent to the western culvert (see Figure 131). 
The ditch has been abandoned and filled in. A basalt and mortar structure is located 1.50 m west 
of the abandoned ditch, outside the proposed project area. It may be a remnant sluice gate but it 
does not appear to be in situ. A metal flap sluice gate was also observed outside the project area 
along Feature 1, approximately 15.0 m southwest of Feature 28. 

The functional interpretation of Feature 28 is for water control. Feature 28 appears to have 
diverted water northeastwards beneath a roadway (Feature 16). The age of construction of 
Feature 28 is unknown. It appears to be located along the roadway (Feature 16) depicted on the 
1963 USGS Map and the 1978 USGS Orthophoto (see Figure 123 and Figure 130). 

6.1.29 SIHP # -2218 Feature 29 

Feature 29 is consists of an abandoned culvert located along Potential Driveway 3 (see Figure 
68 and Figure 135). The culvert consists of a precast concrete pipe with a diameter of 0.50 m 
(Figure 136). The culvert pipe angles downwards at a 45-degree angle and is oriented east to 
west beneath a roadway (Feature 16).  

The culvert head wall is constructed of basalt medium boulders and mortar (Figure 137). The 
head wall is capped with concrete that contains basalt gravel. The concrete has several cracks 
through it. The head wall measures 3.50 m long by 1.50 m wide and has a total height of 1.22 m.  

An adjoining culvert is located on the eastern side of the roadway (Feature 16). It appears to 
be filled in and was not accessible for documentation. The functional interpretation of Feature 29 
is for water control. Feature 29 appears to have diverted water below the roadway (Feature 16). 
This roadway (Feature 16) is depicted on the 1963 USGS Map and the 1978 USGS Orthophoto 
(see Figure 72 and Figure 73). 

6.1.30 SIHP # -2218 Feature 30 

Feature 30 is comprised of an abandoned culvert and a metal flap sluice gate located along 
Potential Driveway 3 (see Figure 68, Figure 138 and Figure 139). The culvert and sluice gate are 
positioned along Feature 32 (ditch). The culvert consists of a precast concrete pipe with a 
diameter of 0.62 m (Figure 140). The pipe was cast in segments. The pipe angles downwards at a 
45-degree angle, then levels out and continues eastward under Feature 16 (roadway). 
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Figure 133. SIHP # -2218 Feature 28 (sluice gates), view to northwest
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Figure 134. SIHP # -2218 Feature 28 (eastern culvert), view to southwest

Feature 28 Eastern Culvert 
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Figure 135. Plan view map of SIHP # -2218 Feature 29 (culvert) 
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Figure 136. Elevation drawing of SIHP # -2218 Feature 29 (culvert) 

 

Figure 137. SIHP # -2218 Feature 29 (culvert), view to east

Feature 29 Culvert 
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Figure 138. Plan view map of SIHP # -2218 Feature 30 (culvert and sluice gate) 
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Figure 139. SIHP # -2218 Feature 30 (culvert and sluice gate), view to east 

 

Figure 140. SIHP # -2218 Feature 30 (culvert pipe), view to east 
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Figure 141. The inscription on SIHP # -2218 Feature 30 (culvert), view to north 

The culvert has a head wall constructed of medium basalt boulders and mortar. The upper 
face of the head wall is capped with concrete containing basalt gravel. The head wall measures 
3.10 m in length and between 1.10 and 1.50 m in width. The total height of the culvert, from 
flowline (inside bottom) to the top of the head wall, is approximately 0.70 m. A concrete ledge, 
or splash pad, projects approximately 0.50 m below the culvert pipe. The underlying basalt and 
mortar wall has significantly eroded and it appears efforts were made to reinforce it with plastic 
lining and basalt boulders. The concrete ledge may have been a later addition for structural 
support.  

Three basalt boulders are positioned north of the wall to reinforce the bank of Feature 32 
(ditch). A date of “12/12” along with several names are inscribed on the upper face of the basalt 
and mortar wall (Figure 141). The discernible names include “Tino, Ponar, Joe, and Tom.” 
Tino’s name was also inscribed on Feature 18 Sluice Gate 3 along Potential Driveway 2. The 
inscription suggests a date of December 1912 for the construction of Feature 30.  

A metal flap sluice gate is integrated into the culvert head wall and supported by an adjacent 
U-shaped sidewall constructed of medium basalt boulders and mortar (Figure 142). The upper 
face of the sidewall is capped with concrete containing basalt gravel. 
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The interior sediment fill of the U-shaped wall is visibly eroding. The wall measures 1.62 m 
in length, 1.50 m in width, and is between 0.70 and 0.99 m in height. The sluice gate consists of 
a wood frame secured to a horizontal metal crossbar. The crossbar extends into the basalt and 
mortar sidewall and culvert head wall. A metal flap gate is bolted with nuts and washers to the 
wooden frame. The opening measures 0.60 m in width by 0.60 m in height. The sluice gate has a 
concrete splash pad that extends 1.12 m to the south and 0.37 m to the north. This splash pad is 
presumably for erosion control. Based on its design, water could only flow eastward through the 
flap sluice gate. The erosion patterns along the culvert head wall and the sluice gate sidewall are 
also consistent with an eastward water flow.  

The functional interpretation of Feature 30 is for water control. The culvert appears to have 
diverted water from Feature 32 (ditch) eastward beneath the Feature 16 (roadway). The sluice 
gate appears to have diverted water from Feature 32 (ditch) northwards. The inscribed date of 
“12/12” suggests the feature, or a portion of it, was constructed or repaired in 1912. Feature 30 
appears to be located along the roadway depicted on the 1963 USGS Map and the 1978 USGS 
Orthophoto (see Figure 72 and Figure 73). 

6.1.31 SIHP # -2218 Feature 31 

Feature 31 is comprised of an abandoned culvert located along Potential Driveway 3 (see 
Figure 68 and Figure 143). The culvert consists of a precast concrete pipe with a diameter of 
0.70 m. The culvert pipe is oriented east to west and extends beneath the roadway.  

The culvert has a head wall and two wing walls (Figure 144). Each is constructed of dressed 
basalt boulders and mortar. The head wall and a segment of the northern wing wall are capped 
with mortar. The head wall measures 3.0 m in length and 0.25 m in width. The total height of the 
culvert, from flowline (inside bottom) to the top of the head wall, is 2.2 m. The northern wing 
wall, placed at a 90-degree angle, measures 8.50 m in length and 0.25 m in width. The southern 
wing wall has partially collapsed (Figure 145). It extends at a 45-degree angle for 2.5 m before it 
angles back and continues parallel to the northern wing wall for 5.5 m. The wing wall heigh 

vary in areas between 0.39 m to 2.42 m. A concrete slab, or splash pad, is located at the 
easternmost end of the wing walls (see Figure 143). It measures 2.6 m long and appears to have 
been inserted for erosion control. 

Two precast concrete beams are positioned parallel to one another, across the culvert wing 
walls (Figure 146). Each beam measures 0.28 m in width, 0.31 m in height, and 2.7 m in length. 
In order to secure the beams in place, a course of basalt boulders was removed from this section 
of the northern and southern wing walls. The beams were then inserted and a precast concrete 
spacer block was placed between each slab to prevent them from slipping. According to the 1941 
Lihue Plantation Map, a railway traversed Lihue Plantation in the vicinity of Feature 31 (see 
Figure 113). It is possible the beams associated with Feature 31 supported this railroad as it 
crossed Feature 31, however, no tracks, ties, or spikes were observed in the area.  

The functional interpretation of Feature 31 is for water control. The culvert appears to have 
diverted water under Feature 16 (roadway) and eastwards into Feature 32 (ditch). The 
construction age of Feature 31 is unknown. It appears to be located along the roadway depicted 
on the 1963 USGS Map and the 1978 USGS Orthophoto (Figure 72 and Figure 73). 
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Figure 142. SIHP # -2218 Feature 30 (sluice gate), view to south
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Figure 143. Plan view map of SIHP # -2218 Feature 31 (culvert) 
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Figure 144. SIHP # -2218 Feature 31 northern wing wall, view to northeast 

 

Figure 145. SIHP # -2218 Feature 31 collapsed southern wing wall, view to southwest
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6.1.32 SIHP # -2218 Feature 32 

Feature 32 consists of an abandoned earthen ditch that extends along the western side of 
Potential Driveway 3 (see Figure 68 and Figure 147).  

The dimensions of Feature 32 within the current project area include a total length of 
approximately 436.0 m, an average width of 1.4 m, and an average depth of 0.77 m. The 
functional interpretation of Feature 32 is water control. Feature 32 presumably diverted water 
southwards. It is part of an interconnected system of irrigation constructed and maintained during 
the nineteenth and twentieth centuries for the cultivation of sugar cane. The age of construction 
of Feature 32 is unknown. Its association with Features 29 through 31 suggests the ditch is at 
least 50 years old. 

Based on background research, the components of SIHP # -2218 appear to be associated with 
the Lihue and Hanamaulu Plantations which operated within the project area during the 
nineteenth and twentieth centuries (Dorrance and Morgan 2000:28; Lyle Tabata, personal 
communication 2013). The Hanamaulu Plantation began its first operations at Hanamā‘ulu in 
1870 (see Figure 12). Eight years later, 30,000 acres of land were leased in Wailua for the 
cultivation of sugar cane (Hibbard and Wichman 2008:7). A portion of these Wailua lands may 
correspond with the Alternate RRP site within the current project area. Following an increase in 
cane production, the Lihue Plantation replaced their oxcarts with a railroad in 1891 to improve 
efficiency (Hibbard and Wichman 2008:7). According to a 1941 Lihue Plantation Map, a section 
of this railroad passed through the MSWL portion of the current project area (see Figure 113). A 
portion of the railway may have also crossed Feature 31 (culvert). 

In 1898, Hanamaulu Plantation merged into the Lihue Plantation. The Hanamaulu Mill, however, 
continued to grind its own sugar until 1920 when it was officially abandoned (International 
Society of Sugar Cane Technologists 1919:26). The conversion from railroad to truck hauling 
began in 1957 and was completed by 1959. The roadway system (Feature 16) that runs 
throughout the project area appears as early as 1963 on the USGS Map (see Figure 44). Given its 
age and course through the plantation field system, Feature 16 may be a remnant cane haul road 
system. Following the abandonment of rail transport, the railroad tracks were likely salvaged for 
material. Several narrow-gauge railroad I-beams were identified in features located within (see 
Feature 19 and Feature 27) and outside of the current project area. The I-beams were utilized to 
reinforce concrete structures such as culverts and sluice gates.  

Commercial sugar cane cultivation continued in Līhu‘e until 2000. The land within the 
MSWL site and Potential Driveways 1 and 2 was subleased as pasture land in 2002 (Lyle Tabata, 
personal communication 2013). The Alternate RRP site and Potential Driveway 3 were sold to 
Grove Farm at an unknown date. 

The cane fields within the current project area were presumably irrigated according to the 
Hawaiian Furrow System (Alexander 1923:10). This system included: 1) main ditches, which 
delivered water to the cane fields, 2) straight ditches, which diverted water down grade, 3) level 
ditches, which diverted water off the cane fields laterally, 4) watercourses, which diverted the 
water applied by one man, and 5) furrows, which were improvised channels in which cane was 
grown within or alongside. One of the distinguishing features of main and straight ditches is that 
they were usually lined with concrete, while level ditches, watercourses, and furrows were  
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Figure 146. The concrete beams that cross SIHP # -2218 Feature 31 (culvert), view to south
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Figure 147. SIHP # -2218 Feature 32 (ditch), view to southwest
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earthen (O’Hare and Tulchin 2004:13). Evidence of level ditches and watercourses in the MSWL 
site are visible on the 1978 USGS Orthophoto (Figure 16). 

The western slope of Kālepa Ridge, within the MSWL site, formerly consisted of terraces 
watered from the Hanamaulu Ditch (Lyle Tabata, personal communication 2013). This so-called 
Hanamaulu Ditch appears to be a concrete main ditch that runs parallel to the modern pasture 
fence line, immediately outside the current project area. It may be an extension of the 
Hanamaulu Ditch that runs west of the project area. Features 4 (ditch) and 7 (ditch) are likely 
watercourses that directed water from the Hanamaulu Ditch.  

The current investigation has identified 32 features of SIHP # -2218. The features consist of 
25 culverts, 16 sluice gates, seven earthen ditches, one subsurface irrigation pipe, one 
unidentified structure, and one roadway system. These features date to the mid-twentieth century 
and are part of the Lihue and Hanamaulu Plantations’ irrigation and transport system. The total 
extent of SIHP #-2218 is unknown. However, it appears to extend outside the project area. Based 
on the results of the current investigation, CSH recommends SIHP # -2218 maintains the 
integrity to support its historic significance under Criterion A (associated with events that have 
made an important contribution to the broad patterns of our history) of the Hawai‘i Register. 

6.1.33 SIHP # -2218 Feature 33 

Feature 33 consists of a culvert that extends beneath a private road (Potential Access Road C 
and D) and is located along Feature 34 (earthen ditch) (Figure 152). The culvert is oriented 
northwest to southeast. The culvert appears to be earthen with no evidence of concrete, stone, or 
other structural material on the exterior. The culvert functions to divert water to the southeast 
from Feature 34 (earthen ditch) through an opening measuring 2.5 m in height and 1.1 m wide. 
The functional interpretation of Feature 33 is water control. Feature 33 is not depicted on historic 
maps. The initial construction of Feature 33 is unknown. 

6.1.34 SIHP # -2218 Feature 34 

Feature 34 consists of an earthen ditch that extends northwest to southeast along the western 
side of a private road (Potential Roadway C and D) (Figure 151 through Figure 153). The ditch 
varies in width between 1.0 m and 1.2 m and continues for approximately 350 m in the vicinity 
of the project area and to the north and south for an unknown distance outside the project area. 
The depth of the ditch varies form 2.2 m to 0.9 m below ground surface. Segments of a dry-
stacked basalt retaining wall (Feature 35) are visible along both banks of the ditch. Several 
narrow-gauge railroad I-beams, concrete utility poles, and miscellaneous debris are present along 
the upper banks of Feature 34 (Figure 154 and Figure 155). The functional interpretation of 
Feature 34 is water control. Feature 34 carries water from the Okinawa Reservoir in a generally 
southeasterly direction along a private road (Potential Access Road C and D). Feature 34 
generally follows the alignment of a ditch from Okinawa Reservoir on the 1963 USGS Kapaa 
Quadrangle, indicating Feature 34 was likely constructed prior to 1963 (Figure 153).  
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Figure 148. SIHP # -2218 Feature 33 (culvert), Feature 34 (earthen ditch), and Feature 35 
(retaining wall) plan map
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Figure 149. SIHP # -2218 Feature 33, culvert, view to east 

 

Figure 150. SIHP # -2218 Feature 33, culvert, view to northwest
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Figure 151. Feature 34, culvert opening, elevation map
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Figure 152. SIHP # -2218 Feature 34, overview of ditch, view to southeast 
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6.1.35 SIHP # -2218 Feature 35 

Feature 35 consists of two segments of a dry-stacked basalt retaining wall located along the 
southwestern bank of Feature 34 (earthen ditch) and on the west side of a private road (Potential 
Access Road C and D) (see Figure 153). The wall is collapsing into the ditch with only two 
standing wall segments remaining (Segments 1 and 2). The wall segments consist of 4 to 5 
courses of basalt cobbles and small boulders. Segment 1 measures 4.0 m in length, between 1.0 
m and 1.2 m in height, and 0.4 m in width (Figure 156 and Figure 157). Segment 2 is located 
approximately 4.0 m east of Segment 1 and measures 3.2 m in length, 0.3 to 0.5 m in width, and 
0.7 m in height (Figure 158 and Figure 159). The functional interpretation of Feature 35 is water 
control. Feature 35 is not depicted on historic maps. The initial construction of Feature 35 is 
unknown.  

6.1.36 SIHP # -2218 Feature 36 

Feature 36 consists of an abandoned culvert located along a western offshoot of Feature 43 
(earthen ditch) and beneath a private road (Potential Access Road C and D) (Figure 162).  The 
culvert consists of a corrugated metal pipe with a diameter of approximately 1.0 m. The culvert 
pipe is oriented east to west and is covered by a sediment berm associated with the roadway. Due 
to the weight of the overlying berm, Feature 36 is collapsing and appears to be creating a 
sinkhole under the roadway. The functional interpretation of Feature 36 is water control. The 
culverts appear to have diverted water underneath the current roadway. Feature 36 is not 
depicted on historic maps. The initial construction of Feature 36 is unknown (Figure 160 through 
Figure 162). 

6.1.37 SIHP # -2218 Feature 37 

Feature 37 is a siphon that extends east to west beneath a private road (Potential Access Road 
C and D) (Figure 163 through Figure 165). The siphon is constructed of pre-cast concrete pipes 
with a diameter of 0.6 m. The eastern end of the siphon (inlet) has a head wall and two wing 
walls. The head wall is constructed of precast concrete and reinforced with a wooden beam that 
is still visible. The wing walls are constructed of subangular basalt cobbles and mortar. The 
basalt is not dressed and the walls have been capped with concrete. A metal grate constructed of 
iron rebar is secured to the pipe opening to prevent large debris from entering. The siphon pipe 
angles downward at a 45-degree angle. The total height of the eastern end of the siphon is 0.9 m. 
Each wing wall is placed at a 45-degree angle and measures 1.1 m in height and 0.3 m in width. 
Both wing walls have been reinforced on their interior faces with a second tier of basalt and 
mortar. This appears to prevent erosion from the water flow. 

The remains of a vertical-rising sluice gate are present at the eastern end of the siphon. The 
sluice gate was positioned approximately 1.80 m in front of the siphon opening. The sluice gate 
measures 0.60 m in height and 1.20 m in width and is constructed of aluminum supported by two 
iron bars. A remnant metal flume section is currently resting on top of the remnant sluice gate. 
The flume likely carried water from the adjacent earthen ditch (Feature 43) to the siphon inlet. 

The western end of the siphon (outlet) has a head wall, two wing walls, and a splash pad 
(Figure 166 through Figure 168). The western end appears to have diverted water westward into 
an adjacent earthen ditch (Feature 38). The head wall is constructed of precast concrete while the 
wing walls and splash pad are constructed of uncapped and undressed subangular basalt cobbles  
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Figure 153. A portion of the 1963 Kapaa and Lihue USGS 7.5-Minute Series Topographic 
Quadrangle, showing the location of Feature 34 (earthen ditch), Feature 40 (earthen 
ditch), and Feature 68 (culvert) in relation to depicted plantation infrastructure 
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Figure 154. Railroad I-beams located in the vicinity of SIHP # -2218 Feature 34, view to 
northeast 

 

Figure 155. Concrete utility pole located in the vicinity of SIHP # -2218 Feature 34, view to 
northeast
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Figure 156. SIHP # -2218 Feature 35 (retaining wall) Segment 1 profile map 

 

Figure 157. SIHP # -2218 Feature 35 (retaining wall) Segment 1 retaining wall, view to west
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Figure 158. SIHP # -2218 Feature 35 (retaining wall) Segment 2 profile map 

 

Figure 159. SIHP # -2218 Feature 35 (retaining wall) Segment 2, view to southwest 
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Figure 160. Feature 36 plan view map
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Figure 161. Feature 36 elevation map
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Figure 162. SIHP # -2218 Feature 36, general view of western opening of culvert, view to east
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Figure 163. SIHP # -2218 Feature 37 plan map, showing the eastern end of the siphon
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Figure 164. SIHP # -2218 Feature 37, eastern end of siphon, view to southeast 

 

Figure 165. SIHP # -2218 Feature 37 eastern siphon inlet entrance and wing walls, view to west
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Figure 166. SIHP # -2218 Feature 37 plan map showing the western end of the siphon (outlet), 
Feature 38 (earthen ditch), and Feature 44 (sluice gate)
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Figure 167. SIHP # -2218 Feature 37 showing the western siphon outlet and wing walls, view to 
east 

 

Figure 168. SIHP # -2218 Feature 37 showing the interior of western siphon outlet, view to east 
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and mortar. The culvert pipe angles downward at a 45-degree angle. A precast concrete box, 
measuring 3.5 m in length and 1.5 m in width, is constructed around the culvert pipe opening for 
reinforcement. The total height of the western end is 0.9 m. Each wing wall measures 1.4 m in 
length and 0.3 m in width. The splash pad measures 2.0 m in length and 0.5 m in width. A Java 
Plum (Syzygium cumini) tree is currently growing from the center of the splash pad. 

The functional interpretation of Feature 37 is water control. The culverts appear to have 
diverted water from Feature 43 (earthen ditch) to beneath the private road and up to Feature 38 
(earthen ditch). Feature 37 is not depicted on historic maps. The date of the initial construction of 
Feature 37 is unknown. 

6.1.38 SIHP # -2218 Feature 38 

Feature 38 is an abandoned earthen ditch that extends roughly north to south along the 
western side of a private road (Potential Access Road C and D) (see Figure 166 and Figure 169). 
The earthen ditch has an average width of 3.5 to 4.0 m, an interior depth of between 0.5 and 0.8 
m, and an exterior height of 1.0 to 2.0 m. The total length of the earthen ditch is unknown. The 
ditch extends from the western outlet of the Feature 37 siphon. The earthen ditch may have 
connected to Feature 34 (earthen ditch) that flows from Okinawa Reservoir. Feature 38 is not 
depicted on historic maps. The initial construction of Feature 38 is unknown. 

6.1.39 SIHP # -2218 Feature 39 

Feature 39 is an abandoned culvert that extends north to south beneath a private road 
(Potential Access Road C and D) (Figure 170 and Figure 171). The culvert connects to Feature 
40 (earthen ditch) on the south end, and may have connected to Feature 43 (earthen ditch) on the 
north end prior to being disturbed by private road maintenance. The culvert consists of a precast 
concrete pipe with a diameter of 0.63 m (Figure 172). The culvert has a headwall and two curved 
wing walls. All are constructed of subangular basalt cobbles and mortar. The basalt is dressed 
and the walls are capped with concrete. The total height of the culvert is 2.18 m. Each wing wall 
is placed at a 90-degree angle. The wing walls each measure 2.9 m in length and 0.5 m in width. 
Water erosion has damaged the ends of the wing walls and gouged a ditch into the bank of the 
adjoining earthen ditch (Feature 40). The functional interpretation of Feature 39 is water control. 
Feature 39 is not depicted on historic maps. The initial construction of Feature 39 is unknown.  

6.1.40 SIHP # -2218 Feature 40 

Feature 40 is an earthen ditch extending roughly east to west along the south side of a private 
road (Potential Access Road C and D) (Figure 173 and Figure 174). Feature 40 passes through 
private property and continues beyond the project area boundary. The length of Feature 40 
within the project area is approximately 560 m. The width of the ditch varies between 2.5 and 3.5 
m. The northern bank rises 2.0 m vertically then slopes toward the road. The southern bank 
measures 2.0 m high. The current water level measures 0.40 m deep. Four culverts (Features 39, 
53, 54, and 56) are present along Feature 40. Feature 53 (culvert) is located at the eastern end of 
the earthen ditch.  The functional interpretation of Feature 40 is water control. The earthen ditch 
generally follows the alignment of a ditch on the 1963 USGS Kapaa Quadrangle, suggesting 
Feature 40 may have been constructed prior to 1963 (see Figure 153).  
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Figure 169. SIHP # -2218 Feature 38, earthen ditch, view to north 

 

Figure 170. SIHP # -2218 Feature 39, general view of culvert, view to north
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Figure 171. SIHP # -2218 Feature 39, culvert plan map showing Feature 40 (earthen ditch) 
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Figure 172. Feature 39 elevation map
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Figure 173. SIHP # -2218 Feature 40 (earthen ditch) and Feature 59 (culvert) plan map
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6.1.41 SIHP # -2218 Feature 41 

Feature 41 consists of a culvert that extends north to south beneath a private road (Potential 
Access Road E) and along an earthen ditch (Feature 34) (Figure 175 through Figure 179). The 
northern end of the culvert (inlet) has a head wall and two wing walls. The headwall is 
constructed of precast concrete. The culvert opening measures 2.3 m in length and is covered by 
a metal grate constructed of welded I-beams, or reused light-gage railroad tracks. The grate, 
placed at a 45-degree angle, functions as a screen to prevent large debris (i.e., branches) from 
entering the box culvert. The total height of the northern end of the culvert is 1.5 m. The 
southern end of the culvert has a head wall and one wing wall. The head wall is constructed of 
precast concrete. The eastern wing wall is constructed of subangular basalt boulders capped with 
concrete. The culvert opening measures 0.8 m in width. The total height of the northern culvert is 
1.3 m. The functional interpretation of Feature 41 is water control. The culverts divert water 
from Feature 34 (earthen ditch) underneath the roadway. Feature 41 is not depicted on historic 
maps. The initial construction of Feature 41 is unknown. 

6.1.42 SIHP # -2218 Feature 42 

Feature 42 consists of a siphon that extends north to south beneath a private road (Potential 
Access Road C and D) (Figure 180 through Figure 183). The northern end of the siphon (inlet) is 
set in a 6.0 m high berm along the side of the road and adjoins Feature 43 (earthen ditch). The 
northern end of the culvert has two heavily constructed wing walls. The east wing wall slants 
back and angles away from the culvert mouth. The lower portion of the wall is constructed of 
basalt cobbles and mortar, while the upper portion is constructed of basalt and concrete as a later 
addition. The west wing wall consists of basalt cobbles, concrete chunks, and concrete. A 
remnant metal flume section is present within the adjoining earthen ditch (Feature 43) near the 
siphon. A preformed concrete pipe slopes down at a steep angle, feeding into a pipe with a 0.50 
m inner diameter. The pipe extends under the road and then upward to the southern siphon outlet. 
The southern end of the siphon (outlet) is located on top of a berm 4.0 m south of the road. The 
southern end of the siphon is trapezoidal in shape and measures 2.3 m long, 1.8 m wide, and 1.0 
m high. The siphon outlet is constructed of concrete and basalt gravel. The sidewalls measure 0.2 
m thick, while the ceiling measures 0.1 m thick. The concrete siphon pipe beginning at the back 
interior of the culvert measures 0.5 m in diameter. The functional interpretation of Feature 42 is 
water control. The siphon controlled the flow of water from an earthen ditch (Feature 43) 
underneath the roadway. Feature 42 is not depicted on historic maps. The initial construction of 
Feature 42 is unknown.  

6.1.43 SIHP # -2218 Feature 43 

Feature 43 is an earthen ditch that extends along the northeast side of a private road (Potential 
Access Road C and D) (see Figure 180 and Figure 184). The northern culvert of Feature 42 is fed 
by Feature 43. Feature 43 measures approximately 960 m long. The depth of the ditch varies 
between 1.5 m and 2.0 m, and the width varies between 5.0 m and 7.0 m. Both ends angle 90° to 
the northeast and outside the project area. The functional interpretation of Feature 43 is water 
control. Feature 43 is not depicted on historic maps. The initial construction of Feature 43 is 
unknown. 
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Figure 174. SIHP # -2218 Feature 40, overview of earthen ditch, view to east
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Figure 175. SIHP # -2218 Feature 41, (culvert) plan map along Feature 34 (earthen ditch) 
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Figure 176. Feature 41, north culvert, elevation map 

 
Figure 177. Feature 41, south culvert, elevation map
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Figure 178. SIHP # -2218 Feature 41, northern end of culvert, view to southwest 

 

Figure 179. SIHP # -2218 Feature 41, southern end of culvert, view to northwest 
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Figure 180.  SIHP # -2218 Feature 42, northern end of the siphon, and Feature 43 (earthen ditch) 
plan map
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Figure 181. SIHP # -2218 Feature 42, the southern end of the siphon plan map
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Figure 182. SIHP # -2218 Feature 42, overview of northern end of the siphon, view to northwest 

 

Figure 183. SIHP # -2218 Feature 42, overview of the southern end of the siphon, view to 
northwest 
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6.1.44 SIHP # -2218 Feature 44 

Feature 44 consists of a pair of adjacent sluice gates, one constructed of rusted iron and one of 
wood located on the west side of a private road (Potential Access Road C and D) (Figure 185 and 
Figure 186). The gates are constructed in line with Feature 38 (earthen ditch) and located 2.2 m 
south of Feature 37 (siphon). The rusted iron sluice gate has been displaced by tree growth and 
the wooden sluice gate appears to be a later installation. The iron sluice gate consists of iron 
plates, measuring 0.2 m by 0.5 m, bolted together at the top. The wooden sluice gate is 
constructed of 1 inch by 12 inch boards nailed to a 2 x 4 (1.9 m long). The gate stands 1.0 m tall. 
A 2-inch metal pipe braces the back side. A plastic tarp held in place by thin wooden stakes acts 
to retain the front side of the gate. The functional interpretation of Feature 44 is water control. 
Feature 44 is not depicted on historic maps. The date of initial construction of Feature 44 is 
unknown. 

6.1.45 SIHP # -2218 Feature 45 

Feature 45 is a water filtration facility for the Lihue Sugar Mill connected to Feature 46 
(earthen ditch) and located on the southwest side of Ehiku Street (Potential Access Road B) 
(Figure 187 through Figure 192). Feature 45 includes two primary sluice gates (Sluice Gates 1 
and 2), a screening machine house, a control station, two secondary sluice gates (Sluice Gates A 
and B), water storage cells, and a pipeline and valve that returned clean water to the Lihue Sugar 
Mill. The flow of water from Feature 46 (earthen ditch) is controlled by Sluice Gates 1 and 2. 
These gates allow water into two adjoining concrete flumes and into the screening machine 
house. Water was screened through a series of operated and standing screens. Clean water was 
then presumably diverted to the primary sugar mill and refuse or excess water was diverted into 
Sluice Gates A and B, and back into Feature 46 (earthen ditch). It is unclear how the facility was 
powered. Inscribed dates of 10/07/41 and 10/27/41 were recorded on a concrete pillar at Sluice 
Gate A. 

Sluice Gate 1 directs water from Feature 46 (earthen ditch) into an adjacent formed concrete 
flume. Sluice Gate 1 has two sets of adjoining gate slots on the exterior side. A wooden gate is 
attached to a large screw shaft crank and positioned on the inside slot. The gate is supported by a 
formed concrete structure, and a concrete bridge is located immediately behind the gate. Sluice 
Gate 2 also directs water from the adjoining ditch into an adjacent formed concrete flume. A 
wooden screw shaft gate is currently in place, with a set of sluice gate slots positioned directly 
behind it. A second set of sluice gate slots is located along the flume several meters forward. 
This portion of the flume is currently dry. The flume is closed off directly behind the screen, 
creating a bridge, or walkway. The two water pumps are located in this area, in addition to 
several pipe fragments and gear tracks. A makeshift walkway was constructed of I-beams or 
railroad tracks along the northeast far exterior face of the flume. The walkway consists of 
horizontally laid I-beams supported by upright I-beams. These have collapsed and are no longer 
usable as a walkway. 

Water would have flowed through the formed concrete flumes extending from Sluice Gates 1 
and 2, and into the filtration machine house. There were two water chutes, one on either side of 
the interior of the filtration machine house. The chutes directed the debris back into Feature 46, 
the adjoining ditch. The clean water was presumably pumped from a pipe below the current 
water surface and directed into the large pipe system along the eastern side of the site to the main 
Lihue Mill. A main switchboard is located just east of the filtration machine house with four
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Figure 184. SIHP # -2218 Feature 43, earthen ditch, view to south 

 

Figure 185. SIHP # -2218 Feature 44, sluice gates, view to north 
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Figure 186. SIHP # -2218 Feature 44, profile (elevation map) showing Feature 38 (earthen ditch) 
and plan map
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Figure 187. SIHP # -2218 Feature 45, profile map schematic of the water filtration facility showing Feature 46 (earthen ditch)
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Figure 188. SIHP # -2218 Feature 45, showing Sluice Gates 1 and 2, view to west 

 

Figure 189. SIHP # -2218 Feature 45, showing the screening machine house, view to west 
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Figure 190. SIHP # -2218 Feature 45, showing the control station, view to southwest 
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Figure 191. SIHP # -2218 Feature 45, showing the location of Sluice Gates A and B, the clean 
water pipe to Lihue Sugar Mill, and Feature 46 (earthen ditch), view to northwest 

 

Figure 192. SIHP # -2218 Feature 45, showing inscription on pillar adjacent to Sluice Gate A, 
view to west
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power panels, each with a throttle knob and a start and stop button below. From right to left, 
facing south, the panels are for Pump 1, “old screen,” Pump 2, and “new screen.” There are two 
meters on either side of the switchboard, one for each screen. The “new screen” is presumably 
for the filtration machine house. These may have been some sort of rig (currently dismantled/not 
present) associated with Sluice Gate 2, which was likely the “old screen.”  

Two other sluice gates are located along Feature 46. The first, Sluice Gate A, is constructed of 
faced basalt and mortar. The gate is currently open and water would have flowed through it to 
the east. The sluice gate appears to have been modified and expanded with concrete and gravel 
additions. The second sluice gate, Sluice Gate B, is constructed of concrete. A concrete retaining 
wall was also added above the northern bank of Feature 46. Part of this concrete structure along 
the south bank, which forms part of the abandoned sluice gate behind the storage cell, has an 
upright pillar inscribed with “10/07/41 SOS. F.” on the east face, and “10/27/41” on the 
northface. Sluice Gates A and B have a metal walkway spanning the ditch, Feature 46, 
constructed of rebar and a metal frame. Several I-beams or railroad tracks are sticking vertically 
out of the ditch, Feature 46 beneath Sluice Gates 1 and 2, and Sluice Gates A and B. The 
functional interpretation of Feature 45 is water control (water filtration). The initial construction 
of Feature 45 is unknown, however dates inscribed within a concrete pillar at the site indicate at 
least portions of the facility were constructed in 1941. Feature 45 is not depicted on historic 
maps, however the facility is located along Feature 46, which is depicted on the 1910 USGS 
Lihue Quadrangle (Figure 193).  

6.1.46 SIHP # -2218 Feature 46 

Feature 46 is an earthen ditch that extends along the south side of Ehiku Street (Potential 
Access Road B) for approximately 410.0 m (see Figure 191, and Figure 194). The width of the 
ditch varies between 3.0 m and 5.0 m, as measured at the top, and 1.5 m to 2.0 m, as measured 
across the base. The depth is also variable, ranging from 1.0 m to 1.5 m. Feature 46 consists of a 
linear depression in the ground with a soil berm on either side. The water filtration facility for 
the Lihue Sugar Mill, Feature 45, is located along Feature 46. The ditch continues outside the 
project area at Feature 49 (bridge) to the north and near the beginning of the residential area to 
the south. The functional interpretation of Feature 46 is water control. Feature 46 follows the 
alignment of a ditch depicted on the 1910 Lihue USGS Quadrangle, suggesting all or portions of 
Feature 46 may have been constructed prior to 1910 (see Figure 193).  

6.1.47 SIHP # -2218 Feature 47 

Feature 47 is a discontinuous earthen ditch located along the southwest side of Ehiku Street 
(Potential Access Road B) and parallel to the southwest side of Feature 46 (earthen ditch) (see 
Figure 194). The earthen ditch is approximately 326.0 m long. Feature 47 varies in width 
between 4.0 m and 6.0 m, and the depth of the ditch ranges from 1.5 m to 2.0 m. Feature 47 
consists of a linear depression in the ground with a soil berm present along either side. The 
southeast and northwest ends of the ditch travel beyond the boundary of the project area. No 
associated culverts were observed in Feature 47. The functional interpretation of Feature 47 is 
water control. Both Feature 47 and Feature 46 (earthen ditch) follow the alignment of a ditch 
depicted on the 1910 Lihue USGS Quadrangle, suggesting all or portions of Feature 47 may have 
been constructed prior to 1910 (see Figure 193). 
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6.1.48 SIHP # -2218 Feature 48 

Feature 48 is comprised of a bridge and culvert system including sluice gates that extends 
northwest to southeast beneath and on either side of Ehiku Street (Potential Access Road B) 
(Figure 195 through Figure 200). The bridge at Feature 48 is located approximately 4.0 m west 
of the culvert system and measures 4.0 m long, 4.0 m wide, and 1.04 m high. The sides of the 
bridge are arched and constructed of cut basalt rocks and concrete. The west arch opening 
measures 1.6 m wide by 1.25 m high. The wing walls extend out to the north and south and are 
constructed of concrete and subangular basalt boulders standing 1.75 m tall. Small vehicles 
would have been able to pass over the bridge. 

The culvert system consists of a concrete sluice gate and mortared basalt culvert inlet on the 
west side of Ehiku Street, and a mortared basalt culvert outlet with three sluice gates on the east 
side of Ehiku Street. The culvert system adjoins Feature 50 (earthen ditch) to the west. The 
culvert inlet includes a rectangular concrete inlet box that measures approximately 1.8 m long, 
1.6 m wide, and 3.2 m deep. The culvert inlet opening is covered with a metal gate constructed 
from a 0.2 m metal frame with level 1-inch diameter vertical bars. The bottom of the metal gate 
is not visible below the waterline. Wing walls extend to the west and are constructed of concrete 
and subangular basalt boulders standing 1.76-1.82 m tall. Two inscriptions are legible in the 
northern concrete wall of the culvert, one displaying the date “3-12-87,” and the other consisting 
of a handprint. The inlet pipe for the culvert is not visible, as it extends below the current 
waterline. The pipe extends beneath Ehiku Street and emerges along the east side of the road 
where it empties at the eastern outlet culvert. The outlet culvert measures 11.8 m long, 2.8 m 
wide, and between 1.0 and 3.2 m deep. The outlet culvert is constructed of mortared basalt. 
Three sluice gates are present that direct the primary flow of water to the southeast with 
secondary flow to the northeast and southwest. A railroad track and concrete walkway have been 
constructed over the sluice gate area. A large capped PVC pipe is present on the surface of the 
culvert to the north near the edge of the roadway. The functional interpretation of Feature 48 is 
water control/transportation. Several date inscriptions indicate portions of the feature may have 
been constructed or repaired in the late 1980s, however, Feature 48 is also located along a ditch 
that extends outside the current project area and connects to De Mello Reservoir to the east. The 
ditch is depicted on the 1910 Lihue USGS Quadrangle, indicating portions of Feature 48 may 
have been installed prior to 1910 (see Figure 193). 

6.1.49 SIHP # -2218 Feature 49 

Feature 49 is a bridge located across Feature 46 (earthen ditch) along Ehiku Street (Potential 
Access Road B) (Figure 201 and Figure 202). The bridge is constructed of concrete and 
measures 8.0 m long by 4.5 m wide. The function interpretation of Feature 49 is water control. 
The crossing of Feature 46 (earthen ditch) beneath Ehiku Street is depicted on the 1963 Lihue 
USGS Quadrangle, but is not present on the 1910 Lihue USGS Quadrangle, suggesting Feature 
49 may have been constructed between 1910 and 1963 (see Figure 193 and Figure 203). 

6.1.50  SIHP # -2218 Feature 50 

Feature 50 is an earthen ditch that extends northeast to southwest along the northern side of 
Ehiku Street (Potential Access Road B) near the intersection of Ma‘alo Road (Potential Access 
Road A and B) (Figure 204). The earthen ditch measures 211.0 m long. The width and depth of 
the ditch is variable, ranging from 0.6 m to 1.2 m wide and 0.4 m to 0.9 m deep. The function  
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Figure 193. Portion of the 1910 Lihue USGS topographic quadrangle showing the location of 
Feature 45 (water filtration facility), Feature 46 (earthen ditch), Feature 47 (earthen 
ditch), and Feature 48 (bridge and culvert system) in relation to depicted plantation 
infrastructure
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Figure 194. SIHP # 2218 Fature 46 (earthen ditch, at right) and Feature 47 (earthen ditch, at left), view to northwest
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Figure 195. SIH # -2218 Feature 48, bridge profile map



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 235 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  
 

 

Figure 196. SIHP # -2218 Feature 48, bridge, view to east
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Figure 197. SIHP # -2218 Feature 48, west side of Ehiku Street site plan map
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Figure 198. SIHP # -2218 Feature 48, west side of Ehiku Street, view to southeast
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Figure 199. SIHP # -2218 Feature 48, east side of Ehiku Street plan map 

 

 

Figure 200. SIHP # -2218 Feature 48, east side of Ehiku Street, view to northwest
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Figure 201. SIHP # -2218 Feature 49, bridge plan map 

 

Figure 202. SIHP # -2218 Feature 49, bridge, view to northeast 
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Figure 203. Portion of the 1963 Kapaa and Lihue USGS topographic quadrangles showing the 
location of Feature 49 (bridge) in relation to depicted plantation infrastructure
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interpretation of Feature 50 is water control. Feature 50 is not depicted on historic maps. The 
initial construction of Feature 50 is unknown.  

6.1.51 SIHP # -2218 Feature 51 

Feature 51 consists of a culvert located at the northwestern corner of the intersection of Ehiku 
Street (Potential Access Road B) and Ma‘alo Road (Potential Access Road A and B) (Figure 205 
and Figure 206). The culvert measures 1.7 m long, 0.4 m wide, and 0.95 m tall. The headwall of 
this culvert is constructed of concrete and basalt cobbles stacked up to eight courses high. The 
metal culvert pipe has been mostly buried and the diameter cannot be measured. A 0.15 m long 
portion of the metal pipe was exposed during the current survey. Feature 51 appears to be 
disturbed by roadway improvement/upkeep. Soil push piles are evident along the northeast and 
southeast sides of the culvert. The function interpretation of Feature 51 is water control. Feature 
51 is not depicted on historic maps. The date of the initial construction of Feature 51 is unknown. 

6.1.52 SIHP # -2218 Feature 52 

Feature 52 is a culvert located at the southwestern corner of the intersection of Ehiku Street 
(Potential Access Road B) and Ma‘alo Road (Potential Access Road A and B) along Feature 74 
(earthen ditch) (Figure 207 and Figure 208). The culvert is constructed of a formed concrete box 
containing basalt gravel. It measures 1.3 m long, 0.5 m wide, and 0.3 m high, with portions 
buried beneath a push pile. The roof and walls measure 0.17 m thick. The function interpretation 
of Feature 52 is water control. Feature 52 is not depicted on historic maps. The date of the initial 
construction of Feature 52 is unknown. 

6.1.53 SIHP # -2218 Feature 53 

Feature 53 is a culvert located at the northeast end of Feature 40 (earthen ditch) on the 
southeast side of a private road (Potential Access Road D) (Figure 209 and Figure 210). The 
culvert is constructed of formed concrete and measures 3.3 m long and 3.0 m wide with a 
maximum constructed height of 1.6 m. The function interpretation of Feature 53 is water control. 
Feature 53 is not depicted on historic maps. The date of the initial construction of Feature 53 is 
unknown. 

6.1.54 SIHP # -2218 Feature 54 

Feature 54 is a sluice gate located along Feature 40 (earthen ditch) on the southeast side of a 
private road (Potential Access Road D) (Figure 211 and Figure 212).  The sluice gate is 
constructed of formed concrete and measures 3.5 m long and 2.2 m wide with a maximum 
constructed height of 1.8 m. One inscription of “9/25/72” and one stamp of 1972 are present on 
the top and face of the structure. The function interpretation of Feature 54 is water control.  The 
sluice gate controlled the flow of water through Feature 40 (ditch) or downslope to the 
southwest. The date of initial construction of Feature 54 appears to be 1972. 

6.1.55 SIHP # -2218 Feature 55 

Feature 55 consists of a drain box and ditches located adjacent to and beneath Hulei Road on 
the western side of the intersection with a private road (Potential Access Road D) (Figure 213 
through Figure 215). The drain box is constructed of formed concrete and contains two 
enclosures. The southern enclosure measures 2.0 m northwest-southeast by 1.3 m northeast-
southwest. A lip is present at the top of the enclosure, possibly for a former cover. The  
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Figure 204. SIHP # -2218 Feature 50, earthen ditch, view to southeast 
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Figure 205. SIHP # -2218 Feature 51, culvert profile map 

 

Figure 206. SIHP # -2218 Feature 51, culvert, view to south
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Figure 207. SIHP # -2218 Feature 52, culvert plan map 
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Figure 208. SIHP # -2218 Feature 52, culvert, view to northwest
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Figure 209. SIHP # -2218 Feature 53, culvert plan map
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Figure 210. SIHP # -2218 Feature 53, culvert, positioned along Feature 40 (earthen ditch), view 
to southwest 
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Figure 211. SIHP # -2218 Feature 54, sluice gate plan map
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Figure 212. SIHP # -2218 Feature 54, sluice gate, view to northeast 

 

Figure 213. SIHP # -2218 Feature 55, drain box, view to southeast
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Figure 214. SIHP # -2218 Feature 55, drain box plan map
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corrugated pipe is present at the base of the enclosure with a 0.7 m diameter that extends into the 
southeast face. An old metal post with concrete at the base leans against the interior wall of the 
active culvert. The northern enclosure abuts the northwest side of the southern enclosure, 
situated somewhat lower. It measures 1.3 m by 1.3 m. A large 0.6 m corrugated pipe is located 
along the northeast interior face.  

The outlets for the two corrugated pipes that extend from the drain box protrude from the ground 
along the east edge of Hulei Road. The pipes are positioned side by side and are held in place by 
boulders with concrete used to fill the spaces between. The ditches are comprised of two 
retaining walls with a center wall separating the two drain pipes. The retaining walls are 
constructed similarly of stacked basalt boulders with concrete used to fill the spaces between. 
Due to the terrain and topography where the outlets are located, the retaining walls vary in depth 
and length. The east retaining wall measures 7.0 m long with a maximum depth of 0.7 m. The 
west retaining wall measures 6.7 m long and is constructed of small basalt boulders stacked one 
to two courses high, with a maximum height of 0.4 m. Some concrete is incorporated into the 
construction of the southwest end of the western retaining wall. The dividing wall is comprised 
of basalt boulders stacked up to two courses high with concrete used to fill the spaces between 
the stones. The floor for the ditches appears to consist of a layer of basalt boulders and concrete. 
Both ditches measure an average of 1.0 m in width. The water flow from one drain pipe splits off 
into two directions. Part of the water diverts into Feature 61 (culvert), flowing to the southeast, 
while the rest continues along Feature 41 (earthen ditch), in a north-northeast direction. Portions 
of Feature 61 abut the northeast end of the eastern retaining wall and the dividing wall. The 
function interpretation of Feature 55 is water control. Feature 55 is not depicted on historic maps. 
The date of the initial construction of Feature 55 is unknown. 

6.1.56 SIHP # -2218 Feature 56 

Feature 56 consists of a culvert and concrete walkway over a former sluice gate spanning 
Feature 40 (an earthen ditch) located on the southeast side of a private road (Potential Access 
Road D) (Figure 216 through Figure 218). The rectangular culvert box is located on the southeast 
side of Feature 40 and measures 2.9 m long, 2.1 m wide, and 0.6 to 0.9 m deep. The box is 
constructed of concrete and basalt gravel with the walls ranging in thickness from 0.2 to 0.3 m. 
Two wing walls extend toward the northwest from either side of the culvert opening. The 
northeast wing wall extends 1.6 m, standing 1.3 m tall, and is 0.4 m wide. The southwest wing 
wall extends 2.0 m, standing 0.7 m tall, and is 0.3 m wide. A stainless steel cylindrical water 
filter is present in the bank within the culvert. Three notched areas for previous sluice gates are 
present in the formed concrete walls of the culvert, one at the mouth of the culvert in front of the 
wing walls, and two near the ends of the wing walls closest to the ditch, Feature 40. A walkway 
over Feature 40 consists of a concrete slab supported by the northeast wing wall of the culvert 
and a concrete column on the northwest side of the bank. The column is set against the steep 
slope along the side of the ditch and measures 1.4 m long, 0.6 m wide, and 1.3 m high. The 
concrete slab measures 1.8 m long, 0.3 wide, and 0.2 m thick. The opening created by the slab 
measures 1.3 m tall by 1.1 m wide. Notches for a former sluice gate located below the slab and 
spanning the ditch are present on the end of the northeast wing wall and in the column on the 
northwest side of the ditch. The function interpretation of Feature 56 is water control. Feature 56 
is not depicted on historic maps. The date of the initial construction of Feature 56 is unknown.  
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Figure 215. SIHP # -2218 Feature 55, ditches plan map
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Figure 216. SIHP # -2218 Feature 56, culvert plan map
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Figure 217. SIHP # -2218 Feature 56, culvert profile map 

 

Figure 218. SIHP # -2218 Feature 56, culvert, view to southwest
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6.1.57 SIHP # -2218 Feature 57 

Feature 57 consists of a culvert located beneath a private road (Potential Access Road D) on the 
northern side of the Hulei Road intersection (Figure 219 through Figure 221). The eastern end of 
the culvert consists of two concrete culvert boxes connected by a short, mortared stone ditch 
located along the east edge of the road, measuring 5.5 m long by 1.6 m high. It is constructed of 
formed concrete with the top portion buried. The 0.3 m wide mortared stone ditch consists of 
three vertical courses of subangular basalt boulders constructed to a height of 0.9 m. At the 
eastern end of the ditch are two notched, formal concrete pillars, where a former sluice gate 
would have been installed. The north pillar measures 1.1 m tall, 0.5 m wide, and 0.5 m thick. The 
south pillar is partially buried. Abutting the east side of the pillars is the second formed concrete 
culvert, also partially buried. It consists of a metal pipe set in pre-formed concrete. The concrete 
extends 0.5 m above the pipe. The pipe is somewhat filled in with soil, leaving a 0.4 m high 
opening. Water passing through the culvert and ditch likely channeled into a currently dry 
reservoir further to east, outside the project area. 

The western end of the culvert measures 3.3 m northeast-southwest by 1.5 m northwest-
southeast. The culvert is comprised of a 1.2 m corrugated metal pipe as well as associated 
headwalls and wing walls. The headwalls and wing walls are made of pre-cast concrete with a 
maximum height of 2.0 m. Three lower walls of pre-cast concrete were also observed. An L-
shaped wing wall abutting the south end of the culvert extends to the west, bending to the south-
southwest and abutting the northeast face of the eastern retaining wall. 

The second wing wall appears V-shaped extending from the north side of the culvert opening 
and has a notch for a former sluice gate along the west edge. The wall on the opposite side of the 
ditch abuts the northeast face of the divided stacked wall of Feature 58. A notch is present along 
the east side of this wall, presumably where a sluice gate was once installed connecting to the 
northern wing wall. The three lower pre-cast concrete walls were apparently constructed to divert 
water to the culvert. A piece of metal roofing was placed over the lower walls on either side of 
the culvert opening. The piece of metal roofing measures 1.7 m by 0.5 m and was most likely 
used as a catwalk. The function interpretation of Feature 57 is water control. Feature 57 is not 
depicted on historic maps. The date of the initial construction of Feature 57 is unknown. 

6.1.58 SIHP # -2218 Feature 58 

Feature 58 is an abandoned culvert located on the northwest side of a private road (Potential 
Access Road D) (Figure 222 and Figure 223). The culvert consists of three concrete walls 
forming a rectangular soil-filled area approximately 0.4 m deep, 1.3 m long, and 1.0 m wide. The 
southwest wall segment is 0.9 m long and the surface is exposed, measuring 0.1 m thick. The 
northeast and southeast wall segments are covered by dirt at the surface and their thickness 
cannot be determined. The northwest end of the culvert is open toward a cut in the dirt bank 1.7 
m further northwest. The bank at the cut in the soil measures 0.6 m tall and the soil surface at the 
base of the cut slopes down to the muddy interior of the culvert. The soil surface also slopes 
toward the interior along the west side of the southwest wall segment. A large piece of bent scrap 
metal lies along the northwest end of the culvert measuring 2.0 m long by 0.4 m wide. The metal 
is scratched and corroded and appears to be discarded rubbish, though it may have once acted as 
a cover for the culvert. A second smaller piece of similar metal is partially covered by surface 
debris along the northeast edge of the feature. The function interpretation of Feature 58 is water  
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Figure 219. SIHP # -2218 Feature 57, culvert site plan
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Figure 220. SIHP # -2218 Feature 57, eastern end of culvert, view to northwest 

 

Figure 221. SIHP # -2218 Feature 57, western end of culvert, view to southeast 
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Figure 222. SIHP # -2218 Feature 58, culvert plan and cross-section map
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control. Feature 58 is not depicted on historic maps. The date of the initial construction of 
Feature 58 is unknown.  

6.1.59 SIHP # -2218 Feature 59 

Feature 59 is an abandoned culvert located along a short segment of ditch on the southeast side 
of a private road (Potential Access Road D) (Figure 224 and Figure 225). The culvert measures 
4.5 m long, northwest-southeast, by 2.5 m wide, northeast-southwest. The culvert is constructed 
of concrete and medium to large subangular basalt boulders, as well as a 1.0 m diameter 
corrugated metal pipe. The headwall over the pipe is slanted, with the boulders stacked up six 
courses high to a maximum height of 2.5 m. The opening is semi-circular with approximately 
half of it presently buried. The maximum current height of the opening measures 0.6 m. The 
short segment of ditch extends from the outlet of the culvert toward the southwest, consisting of 
an earthen depression measuring 7.0 m long by 1.7 to 2.0 m wide, and ranging from 0.6 to 0.7 m 
deep. The function interpretation of Feature 59 is water control. Feature 59 is not depicted on 
historic maps. The date of the initial construction of Feature 59 is unknown. 

6.1.60 SIHP # -2218 Feature 60 

Feature 60 consists of two culverts, or siphons, located along the east and west sides of 
Access Road D. The eastern culvert is the remnant of what appears to be a plantation-era siphon 
situated on a moderately sloped road cut (Figure 226 and Figure 227). It consists of two low 
short retaining wall segments and an exposed end of the siphon pipe (Figure 228). The wall on 
the lower slope measures 0.95 m long, 0.22 m wide, and 0.34 m high. It is constructed of dry 
stacked small basalt boulders and cobbles in two vertical courses. A second similarly constructed 
wall is located 4.5 m upslope, measuring 1.35 m long, 0.8 m wide, and 0.3 m high, with 1-2 
vertical courses. Abutting the upslope side of this wall is a concrete pipe that protrudes 0.50 m 
from the surface at a roughly 45° angle. The pipe is made of pre-formed concrete with an interior 
diameter of 18 inches (0.45 m). There is a section of hog wire fencing covering the opening of 
the pipe, secured by two wooden 2-inch by 2-inch wooden stakes. This feature is located directly 
across from the eastern culvert, or siphon, which is on the opposite side of the road. A few pieces 
of mortar were observed on the ground surface, and a few loose rocks have mortar on them, but 
the loose material does not appear to be structural in origin. 

The western culvert is located on a steep bank on the north-northwest side of Road D (Figure 
229). The culvert consists of a rectangular shaped cement catchment at the top, north-northwest 
side, and a long narrow retaining wall extending down the slope below toward the road (Figure 
230). The cement culvert box measures 1.5 m northwest-southeast by 1.3 m northeast-southwest, 
with walls 0.2-0.25 m thick. The back wall on the southeast side angles down at roughly 45°, 
where a 0.3-0.35 m diameter corrugated metal drainpipe is set. The pipe runs downslope, 
disappearing under the rock retaining wall. The culvert is open at the top with a piece of sheet 
metal over black plastic placed over the top of the southeast half, with a large boulder holding it 
in place (Figure 231).  

The rock retaining wall is 3.0 m long, overall, divided into two sections. The upper section, 
approximately 0.5 m long by 0.95 m across, appears to have collapsed. This segment remains 
cemented together, but appears to have originally sat above the lower segment and attached to 
the front of the cement basin, while now it leans against both. The lower segment consists of 16- 
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Figure 223. SIHP # -2218 Feature 58, culvert, view to north
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Figure 224. SIHP # -2218 Feature 59, culvert plan map
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Figure 225. SIHP # -2218 Feature 59, culvert, view to northwest
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Figure 226. SIHP # -2218 Feature 60, eastern end of siphon plan and cross-section map
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18 courses and 4-5 rows of cemented basalt cobbles and boulders to create a retaining wall or 
protective wall over the drain pipe. This segment measures 2.0 m long, 1.0 m wide, and has a 
level cement area at the top 0.3 m across. The wall is 0.2-0.5 m thick over the pipe, and the pipe 
can be seen below it along the upper half. The pipe presumably siphons water collected by the 
culvert under the road to a shallow streambed or gulch on the other side, beyond the eastern 
culvert. 

6.1.61 SIHP # -2218 Feature 61 

Feature 61 is an earthen ditch that extends roughly east to west along the south side of a 
private road (Potential Access Road E) (Figure 232 and Figure 233). Feature 61 also extends 
parallel to Feature 62 (earthen ditch). Feature 61 is discontinuous, but measures 262.0 m long. 
The width and depth of the ditch is variable, ranging from 2.2 m to 3.1 m wide and 0.7 m to 1.2 
m deep.  The eastern end of Feature 61 takes a 90-degree turn to the south and may have once 
connected to Feature 62. The ditch is situated along a level area at the top of a steep bank leading 
down to the road and driveway respectively. The ditch is completely overgrown by head high 
and taller cane grass. The function interpretation of Feature 61 is water control. Feature 61 is not 
depicted on historic maps. The date of the initial construction of Feature 61 is unknown. 

6.1.62 SIHP # -2218 Feature 62 

Feature 62 is an earthen ditch that extends roughly east to west, parallel to Feature 61 (earthen 
ditch), and on the south side of a private road (Potential Access Road E) (see Figure 232 and 
Figure 234). Feature 62 is discontinuous, but measures 190.6 m long. The width and depth of the 
ditch is variable, ranging from 2.0 m to 3.1 m wide and 0.6 m to 1.0 m deep.  Feature 62 is 
shallower than Feature 61, but otherwise consistent in construction. Feature 62 was not washed 
out in the area where Feature 61 was, but rather was preserved due to its location to the south 
along the level open area that is now used as a horse pasture. The function interpretation of 
Feature 62 is water control. Feature 62 is not depicted on historic maps. The date of the initial 
construction of Feature 62 is unknown. 

6.1.63 SIHP # -2218 Feature 63 

Feature 63 consists of a culvert that extends north to south beneath a private road (Potential 
Access Road E) (Figure 235 through Figure 243).  

The northern end of the culvert is situated on a steep slope next to the private road and 
measures 1.9 m long, 1.4 m wide, and 1.4 m high. It is constructed primarily of formed concrete 
with some mortared stones near the base of the slope. Water apparently entered the culvert intake 
on the north side. It appears some demolition has occurred on the intake side, where broken 
notched concrete extensions may have formed a channel leading into the structure. The intake 
portal is mostly filled in, leaving less than a 0.2 m high opening. No intake pipe can be seen. The 
southern end of the culvert consists of a culvert box along with a sluice gate intersection 
comprised of three sluice gates. The box culvert measures 1.4 m long by 1.1 m wide, with a 
height of 0.8 m at the opening. The culvert is constructed of concrete, with an eastern wing wall 
comprised of basalt and concrete. The wing wall measures 0.9 m in height with an average 
thickness of 0.2 m. A large concrete pipe, 0.8 m in diameter, is present at the culvert opening. 
The pipe is oriented at a 45 degree angle for about 2.3 m, where it bends at a 90 degree angle 
under the road extending toward the northern culvert. 
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Figure 227. SIHP # -2218 Feature 60, eastern end of siphon, view to southeast 

 
Figure 228. SIHP # -2218 Feature 60, eastern siphon pipe, view to south
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Figure 229. SIHP # -2218 Figure 60, western end of siphon plan and cross-section map
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Figure 230. SIHP # -2218 Feature 60, western end of siphon from base of slope, view to 
northwest 

 

Figure 231. SIHP # -2218 Feature 60, western end siphon interior, view to southeast
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Figure 232. SIHP # -2218 Feature 61 (earthen ditch) and Feature 62 (earthen ditch) cross-section 
map 

 

Figure 233. SIHP # -2218 Feature 61, earthen ditch, view to north
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Figure 234. SIHP # -2218 Feature 62, earthen ditch, view to north
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Figure 235. SIHP # -2218 Feature 63, northern end of culvert plan map
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Figure 236. SIHP # -2218 Feature 63, sluice gate plan map showing Feature 61 (earthen ditch) 
and Feature 62 (earthen ditch) 
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Figure 237. SIHP # -2218 Feature 63, southern end of culvert plan map
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Figure 238. SIHP # -2218 Feature 63, showing northern end of culvert, view to north 

 

Figure 239. SIHP # -2218 Feature 63, showing northern culvert intake, view to southeast
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Figure 240. SIHP # -2218 Feature 63, overview showing sluice gate intersection near southern 
end of culvert (Sluice Gate 3 is at center of frame), view to west 

 

Figure 241. SIHP # -2218 Feature 63, showing Sluice Gate 1 at east end of wing wall attached to 
the southern end culvert, view to east 
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Figure 242. SIHP # -2218 Feature 63, showing Sluice Gate 2 at the southern end of culvert, view 
to south 

 

Figure 243. SIHP # -2218 Feature 63, showing cement and dressed basalt wing wall extending 
from east side of southern end of the culvert, view to northwest
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Sluice Gate 1, the easternmost sluice gate, is constructed completely of wood. Sluice Gate 1 
measures 1.9 m long, 1.1 m tall, and the opening measures 0.7 m wide. Abutting the western end 
of Sluice Gate 1 on either side of the opening are retaining walls of sheet metal and rectangular-
shaped pieces of rusted metal with a hinge still attached. The metal pieces are held in place by 
wooden 1 inch by 2 inch stakes. The metal pieces and stakes retain soil-filled areas lined with 
black plastic.  

Sluice Gate 2, the southern sluice gate, measures 2.7 long by 0.7 m tall. Sluice Gate 2 is 
comprised of concrete wing walls and an opening 0.7 m wide. Like Sluice Gate 1, Sluice Gate 2 
has similarly constructed retaining walls abutting the south side, however, the stakes consist of 
2 inch by 4 inch wooden lumber used to hold sheet metal in place. A remnant wooden gate is still 
present.  

Sluice Gate 3 is also constructed of wood, measuring 0.9 m long by 0.7 m tall, with a 0.8 m 
wide opening (Figure 240). Sluice Gate 3 is constructed of concrete with 0.1 m thick walls. 
Abutting the western side of the concrete walls of Sluice Gate 3 are similarly constructed 
retaining walls with black plastic lined soil areas retained by metal held in place by 1 inch by 2 
inch wooden stakes. 

Sluice Gate 4 consists of an opening 0.8 m across with notched areas on either side of the 
culvert wing walls where the previous gate would have been located. No gate is currently 
present.  

The function interpretation of Feature 63 is water control. Feature 63 is not depicted on 
historic maps. The date of the initial construction of Feature 63 is unknown. 

6.1.64 SIHP # -2218 Feature 64 

Feature 64 consists of two similarly constructed wooden sluice gates located within Feature 
61 (earthen ditch) along the south side of a private road (Potential Access Road E) (Figure 244 
through Figure 246). Both gates are made of 1 inch by 4 inch, 1 inch by 6 inch, and 1 inch by 8 
inch milled wood boards. Sluice Gate 1, on the north side, measures 1.6 m long with a height of 
0.8 m at the opening. The opening measures 0.7 m wide. Sluice Gate 2 on the south side 
measures 1.6 m in length with a height of 0.8 m at the opening. The opening measures 0.7 m 
wide. Sluice Gate 2 has a 0.1 m diameter circular wooden pole, or beam, set horizontally midway 
up the opening. On the western side of Sluice Gate 1 and the north side of Sluice Gate 2 are 
remnant retaining walls, both constructed alike. The retaining walls were created by lining black 
plastic along the soil surface and staking it in place using 1 inch by 2 inch wooden stakes. 
Feature 61, an earthen ditch, runs through Sluice Gate 1. Due to bulldozing disturbance on the 
south side of Sluice Gate 2, as well as the effects of erosion across the feature, it is unclear how 
water flowed through between Sluice Gates 1 and 2. Both sluice gates appear to have been 
constructed around the same time due to the similarity in style of construction and materials 
used. The function interpretation of Feature 64 is water control. Feature 64 is not depicted on 
historic maps. The date of the initial construction of Feature 64 is unknown. 

6.1.65 SIHP # -2218 Feature 65 

Feature 65 is a sluice gate located within Feature 61 (earthen ditch) along the south side of a 
private road (Potential Access Road E) (Figure 247). The ditch measures 2.2 m wide, just before 
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Figure 244. SIHP # -2218 Feature 64, sluice gates plan map and Sluice Gate 1 profile map 
showing Feature 61 (earthen ditch)
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Figure 245. SIHP # -2218 Feature 64, Sluice Gate 1, view to east 

 

Figure 246. SIHP # -2218 Feature 64, Sluice Gate 2, view to south
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it pinches to a 0.7 m width on the west side of the wooden gate. The pinch point is retained by a 
rectangular piece of plate metal on the south side and staked black plastic on the north side. The 
gate itself is constructed of 1 inch by 4 inch and 2 inch by 4 inch milled wooden boards. The 
opening measures 0.8 m tall and 0.7 m wide at the center of the gate. A second piece of plate 
metal lies on the southern bank of the east side of the gate. Several 1 inch by 2 inch wooden 
stakes have been used to secure everything in place, however, the wooden portion is collapsing 
eastward. Black plastic is lining the banks on both sides of the gate under a layer of soil and 
organic debris. The function interpretation of Feature 65 is water control. Feature 65 is not 
depicted on historic maps. The date of the initial construction of Feature 65 is unknown. 

6.1.66 SIHP # -2218 Feature 66 

Feature 66 consists of a siphon located along Feature 61 (earthen ditch) and extends beneath a 
private road (Potential Access Road E) (Figure 248 through Figure 252).  

The northern end (inlet) of the siphon is located on top of a steep slope and measures 3.5 m 
long, 1.8 m wide, and 1.9 m high. The northern end primarily consists of a formed concrete box, 
which stabilizes and protects an internal large concrete pipe that is set at a 45 degree angle. A 
portion of the pipe is visible at the base of the structure on the south side where it was once likely 
protected by mortared stones or soil. The ditch that once fed the feature from the north side is 
now buried. The intake portion of the structure is also partially buried. There is a grate gate still 
present at the intake to strain debris from the water. The gate consists of 1.5 inch angled iron and 
iron rods welded together. This structure is very similar to the northern end of the Feature 63 
(culvert). 

The southern end (outlet) of the siphon also includes a formed concrete box as well as the 
headwall, wing walls, and slots for former sluice gates, all of which are constructed completely 
of formed concrete. Notches were observed along the wing walls of the southern end of the 
culvert where the gates would have once been installed. At the southern end, two concrete 
retaining walls run parallel to the siphon wing walls before turning 90 degrees to the south. 
Sluice gate notches are present along the portion of the retaining wall running parallel to the 
wing walls, as well as at the bend. The siphon extends to the north, where a large 0.8 m diameter 
concrete pipe is located. The pipe angles at 45 degrees for approximately 2.7 m, then bends at a 
90 degree angle. The opening to the siphon measures 1.1 m wide and 0.5 m tall. The headwall 
measures 0.2 m thick and the wing walls and retaining walls measure 0.1 m thick. The gaps 
where the former sluice gates were located measure 0.8 m wide across. No installed gates are 
currently present. The function interpretation of Feature 66 is water control. Feature 66 is not 
depicted on historic maps. The date of the initial construction of Feature 66 is unknown. 

6.1.67 SIHP # -2218 Feature 67 

Feature 67 is a sluice gate located at the southwest end of Feature 61 (earthen ditch), on the 
south side of a private road (Potential Access Road E) (Figure 253 and Figure 254). The gate is 
set between earthen berms defining the sides of the irrigation ditch, oriented 330 degrees/150 
degrees. The gate is constructed of metal panels bolted together on either side of the rectangular 
opening at the center. A metal beam extends across the top, holding the panels together, and a 
wooden 2 inch by 4 inch is set into the base, causing the east-northeast side to retain soil 
(creating an elevation difference of approximately 0.2 m). The east-northeast side of the gate is 
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Figure 247. SIHP # -2218 Feature 65, showing wooden sluice gate, view to northeast 
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Figure 248. SIHP # -2218 Feature 66, north end of culvert plan and profile map
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Figure 249. SIHP # -2218 Feature 66, south end of culvert plan and profile map
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Figure 250. SIHP # -2218 Feature 66, northern culvert intake, view to southeast
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Figure 251. SIHP # -2218 Feature 66, northern end of culvert, view to north 

 

Figure 252. SIHP # -2218 Feature 66, showing southern culvert opening, view to north 
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Figure 253. SIHP # -2218 Feature 67, sluice gate plan and profile map 

 

Figure 254. SIHP # -2218 Feature 67, sluice gate, view to west
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bolstered by semi-circular shaped retained soil areas held in place by staked plastic on either side 
of the opening. The retained areas measure approximately 0.5 m in diameter. The black plastic is 
badly weathered and torn. The main opening measures 0.8 m across and 0.7 m top to bottom. 

The function interpretation of Feature 67 is water control. Feature 67 is not depicted on 
historic maps. The date of the initial construction of Feature 67 is unknown. 

6.1.68 SIHP # -2218 Feature 68 

Feature 68 consists of a culvert extending north to south beneath a private road (Potential 
Access Road E) (Figure 255 through Figure 258). The northern end of the culvert (inlet) is 
situated on a very steep slope approximately 3.0 m below the surface of the private road. It 
measures 1.9 m long by 2.0 m wide at the opening. Wing walls constructed of gravel concrete 
abut the east and west sides of the culvert opening. The west wing wall measures 2.0 m long and 
the east wing wall measures 1.9 m long. Both wing walls measure 0.2 m thick. The southern end 
of the culvert (outlet) is also located approximately 3.0 m below the road surface on a steep 
slope. It measures 1.9 m deep and 2.1 m wide at the opening. The culvert is constructed of three 
large pieces of slightly curved corrugated metal. Part of the southeast sidewall of the culvert is 
no longer flush with the surface, exposing basalt boulders and concrete lining at the opening 
under the metal. Water exiting the southern culvert continues downslope to the south. The 
function interpretation of Feature 68 is water control. A natural drainage is depicted extending 
north to south beneath the private road (Potential Access Road E) at the location of Feature 68 in 
the 1963 Kapaa USGS Quadrangle (see Figure 153). The date of the initial construction of 
Feature 68 is unknown, however the structure may have been installed along the private road 
prior to 1963. 

6.1.69 SIHP # -2218 Feature 69 

Feature 69 consists of a culvert that extends north to south beneath a private road (Potential 
Access Road E) near the intersection of Ma‘alo Road (Figure 259 through Figure 262). An 
abundance of modern rubbish litters both sides of the road at this location, including a car 
battery, vacuum cleaner, old TV, and other discarded electronics and trash.  

The northern end of the culvert is constructed of pre-cast concrete. It is set on a steep bank 
with a 1.0 m long, 0.2 m high opening at the back at the highest elevation where water enters and 
drains through an internal drain pipe. The visible, external portion of the culvert consists of a 
rectangular box with a sloped wall covering the pipe on the downhill side. The level rectangular 
portion measures 1.4 m long by 0.9 m wide. The sloped wall on the south-southeast side is 1.2 m 
long, extending 0.8 m out from the rectangular box. It is enclosed by cement triangular-shaped 
walls on either side. A short 0.7 m long alignment of large faced basalt cobbles is present along 
the slope just above the base of the culvert. Mortar is visible on the surface of the stones at the 
west end of the alignment. No matching alignment was observed on the opposite side of the 
culvert.  

The southern end of the culvert includes a gated ditch intersection where water is channeled 
from Feature 61 (earthen ditch). The southern end of the culvert is constructed of pre-formed 
concrete and measures 2.7 m long, 2.6 m wide, and 0.8 m high. Two sets of notches are present 
on the cement walls, one set on either side of the culvert outlet, which would have held former 
sluice gates spanning the ditch. A third set of notches are located along the channel formed by 
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Figure 255. SIHP # -2218 Feature 68, north end of culvert profile 
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Figure 256. SIHP # -2218 Feature 68, south end of culvert profile map
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Figure 257. SIHP # -2218 Feature 68, looking through northern mouth of culvert, view to south 

 

Figure 258. SIHP # -2218 Feature 68, showing southern culvert opening, view to north
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Figure 259. SIHP # -2218 Feature 69, northern end of culvert plan and cross-section map 
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Figure 260. SIHP # -2218 Feature 69, southern end of culvert plan and cross-section map
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Figure 261. SIHP # -2218 Feature 69, showing northern end of culvert, view to north 

 

Figure 262. SIHP # -2218 Feature 69, showing southern end of culvert and sluice gate 
intersection, view to west
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the northern culvert outlet. No sluice gates are currently installed. Bulldozer push from the 
northwest has buried part of the structure and filled in a section of the ditch. The function 
interpretation of Feature 69 is water control. Feature 69 is not depicted on historic maps. The 
date of the initial construction of Feature 69 is unknown. 

6.1.70 SIHP # -2218 Feature 70 

Feature 70 is an abandoned earthen ditch extending along the west side of Ma‘alo Road 
(Potential Access Road A and B) and oriented roughly north-south (Figure 263 and Figure 264). 
Feature 70 consists of a linear depression with two berms defining the edges of the ditch along 
either side. Two sections of the earthen ditch were mapped during the AIS, including a northern 
section measuring 313 m and a southern section, located adjacent to Feature 71, measuring 42 m. 
The ditch averages 2.5 m wide and 0.8 to 1.2 m deep. It is completely overgrown in cane grass. It 
appears the ditch has been covered or filled in at intersections with private access roads where 
the driveways pass over the ditch. The function interpretation of Feature 70 is water control. 
Feature 70 is not depicted on historic maps. The date of the initial construction of Feature 70 is 
unknown. 

6.1.71 SIHP # -2218 Feature 71 

Feature 71 consists of a culvert that extends east to west beneath Ma‘alo Road (Potential 
Access Road A and B) (Figure 265 through Figure 267). The eastern end of the culvert consists 
of four L-shaped mortared-stone retaining walls, all capped by mortar, that measure 5.5 m long, 
3.3 m wide, and 0.87 tall. Wall extensions on the east side are present but have been displaced 
due to bulldozing activity. Three metal sluice gate frames are present. An inscription is legible in 
the mortar cap on the southern retaining wall leading from the culvert: “Osang Jose, Manuel 
Domingo, Maximo Co 1-25-84.”  

The western end of the culvert is set just under the road in a depression with no evidence of an 
associated ditch. The depression measures 2.5 m northeast-southwest by 2.0 m northwest-
southeast, with the street and culvert at the east-northeast side. The depression is lined by a rock 
alignment on the south-southeast side, consisting of two large boulders with a small one placed 
between them, oriented roughly northwest-southeast. The western end of the culvert measures 
2.0 m north-northwest by south-southeast, 0.3 m wide as visible from the surface, and 0.9 m tall. 
The culvert is constructed from a pre-cast concrete slab 0.9 m long and 0.2 m thick, over two 
wing walls on either side. The wing walls protrude 0.1 m on the right and left, respectively, and 
angle back at their farthest extents. Two notches for a former sluice gate or grate are present at 
the intake entrance. The function interpretation of Feature 71 is water control. The initial 
construction of Feature 71 is unknown. While an inscription on the eastern end of the culvert 
containing the date of (19)84 may indicate Feature 71 was constructed or repaired in the 1980s, 
the 1963 Kapaa and Lihue USGS topographic quadrangles depict a ditch extending roughly east-
west beneath Ma‘alo Road at this location, suggesting that portions of the culvert were 
constructed prior to 1963 (Figure 268).  



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 294 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  
 

 

Figure 263. IHP # -2218 Feaure 70, earthen ditch cross-section maps
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Figure 264. SIHP # -2218 Feature 70, earthen ditch, view to south
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Figure 265. SIHP # -2218 Feature 71, western end of culvert plan and profile map
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Figure 266. SIHP # -2218 Feature 71, showing eastern end of culvert, view to east 

 

Figure 267. SIHP # -2218 Feature 71, showing western end of culvert, view to east
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6.1.72 SIHP # -2218 Feature 72 

Feature 72 is a portion of a former sluice gate wall located against the south side of a push 
pile at the intersection of Ma‘alo Road (Potential Access Road A and B) and a private dirt access 
road (Figure 269 and Figure 270). The L-shaped gravel and concrete wall appears to have 
formed the northeast wall of the former gate. The wall measures 1.4 m long, 1.1 m wide, and 0.6 
m tall. A notch is present in the wall where the gate would have been inserted. The southwest 
wall appears to have been displaced when the dirt road was constructed, as the dirt road is 
located directly southwest of the remaining wall. The function interpretation of Feature 72 is 
water control. Feature 72 is depicted adjacent to a plantation waterway on the 1963 Kapaa and 
Lihue USGS topographic quadrangles, suggesting that the culvert may have been present by 
1963 (see Figure 268). 

6.1.73 SIHP # -2218 Feature 73 

Feature 73 consists of a culvert that extends north to south beneath Ma‘alo Road (Potential 
Access Road A and B) (Figure 271 through Figure 274). The northern side of the culvert 
measures 3.2 m long, 1.5 m wide, and 1.5 m deep. The headwall of the culvert consists of formed 
concrete. A short retaining wall extends north from the east end of the headwall, constructed of 
mortared basalt boulders and cobbles. A matching wall may have been present on the opposite 
side, but currently a low dry-stacked basalt boulder wall extends west off the headwall on that 
side.  Many of the rocks in this low wall have mortar on them, but the wall itself is not mortared 
in place. A short ditch leads from the culvert and intersects Feature 74 (earthen ditch). Currently, 
a 12 inch diameter black welded PVC pipe runs through the culvert and disappears underground 
at the intersection with Feature 74. 

The southern side of the culvert includes two remnant slotted walls. The walls are constructed 
of dressed basalt, as well as basalt and gravel concrete at the south end, with a small section 
capped by a thick layer of concrete. Slots for previous sluice gates are present along the interior 
face of both walls. The east wall measures 3.0 m long, 1.2 m tall, and 0.2 m thick. A portion of 
the southern end of the east wall has been displaced. The west wall measures 2.7 m long, 1.2 m 
tall, and 0.2 m thick. The upper portion of the south end of the west wall is missing. The opening 
between the walls, where the gates would have been installed, measures 0.8 m wide. The black 
plastic PVC pipe extending from the northern end of the culvert and beneath Ma‘alo Road 
extends between the walls. The function interpretation of Feature 73 is water control. Feature 73 
is not depicted on historic maps. The date of the initial construction of Feature 73 is unknown. 

6.1.74 SIHP # -2218 Feature 74 

Feature 74 is a discontinuous earthen ditch running roughly northwest-southeast for 1.55 km 
along the south and west sides of Ma‘alo Road (Potential Access Road A, and A and B). The 
width and depth of the ditch is variable, ranging from 2.2 m to 3.1 m wide and 0.7 m to 1.2 m 
deep. The ditch is split and buried by the construction of a private road (Potential Access Road 
B). The ditch turns into a drainage at the southeast end, which flows into Feature 78 (culvert). 
The function interpretation of Feature 74 is water control. Feature 74 is not depicted on historic 
maps. The date of the initial construction of Feature 74 is unknown (Figure 275). 
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Figure 268. Portion of the 1963 Kapaa and Lihue USGS topographic quadrangles showing the 
location of Feature 71 (culvert) and Feature 72 (former sluice gate) in relation to 
depicted plantation infrastructure
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Figure 269. SIHP # -2218 Feature 72, former sluice gate plan map
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Figure 270. SIHP # -2218 Feature 72, former sluice gate wall, view to north
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Figure 271. SIHP # -2218 Feature 73, northernend of culvert plan and cross-section map
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Figure 272. SIHP # -2218 Feature 73, southern end of culvert plan and cross-section map
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Figure 273. SIHP # -2218 Feature 73, showing the northern end of the culvert, view to south 

 

Figure 274. SIHP # -2218 Feature 73, showing the southern end of the culvert, view to south
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Figure 275. SIHP # -2218 Feature 74 (earthen ditch) adjoining Feature 75 (culvert), view to 
southwest 
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6.1.75 SIHP # -2218 Feature 75 

Feature 75 consists of a culvert located on the west side of Ma‘alo Road (Potential Access 
Road A and B) (Figure 276 and Figure 277). The culvert is constructed of dressed basalt and 
mortar. The culvert headwall is constructed of formed concrete and basalt. The northern remnant 
wing wall measures 2.1 m long by 0.4 m tall. The southern wing wall measures 3.1 m long by 
0.4 m tall. The opening between the two walls measures 0.6 m wide. The exact measurements of 
the culvert opening could not be obtained as modern trash has been stuffed into the opening and 
could not be removed. Feature 74 (earthen ditch) appears to have fed water into the culvert, but 
the connecting area has been buried by soil. The south wall is also buried. The function 
interpretation of Feature 75 is water control. Feature 75 is not depicted on historic maps. The 
date of the initial construction of Feature 75 is unknown. 

6.1.76 SIHP # -2218 Feature 76 

Feature 76 is a culvert located on the east side of Ma‘alo Road (Potential Access Road A and 
B) (Figure 278 through Figure 280). The culvert consists of a formed concrete headwall and 12-
inch diameter metal drainpipe. The headwall measures 2.7 m long, 0.5 m tall, and 0.2 m thick. 
The culvert was not observed on the opposite (west) side of the road. The berm on the west side 
of the road is high and forms a steep slope. It is possible that during construction of the road, a 
previous culvert on the west side was bulldozed and/or buried. The function interpretation of 
Feature 76 is water control. Feature 76 is not depicted on historic maps. The date of the initial 
construction of Feature 76 is unknown. 

6.1.77 SIHP # -2218 Feature 77 

Feature 77 consists of a culvert and two associated sluice gates that extend east to west 
beneath Ma‘alo Road (Potential Access Road A and B) (Figure 281 through Figure 284). The 
eastern end of the culvert is comprised of a formed concrete headwall slab set over two parallel 
walls to form a box culvert. The headwall measures 1.4 m long, 0.6 m wide, and 0.2 m thick. The 
two parallel walls are constructed of dressed basalt and mortar. The opening of the culvert 
measures 0.4 m long by 0.5 m wide.  

The western end of the culvert consists of two parallel walls similar to the eastern culvert 
along with two sluice gates. The western culvert headwall is also made of formed concrete set 
over the parallel walls to form a box culvert. The headwall measures 1.3 m long, 0.5 m wide, and 
0.2 m thick. The walls are constructed of dressed basalt and mortar with an average length of 0.4 
m and average height of 0.5 m. The culvert opening measures 0.5 m long by 0.5 m wide. A metal 
sluice gate abuts the west ends of the two walls. The gate measures 1.7 m long with an opening 
0.8 m wide by 0.6 m tall. A wooden sluice gate is located just south of the metal sluice gate. It 
measures 2.0 m long, 0.2 m wide, and 0.8 m tall. The wooden gate is constructed of various sizes 
of milled wood lumber. Feature 74 (earthen ditch) flows through this culvert. The function 
interpretation of Feature 77 is water control. Feature 77 is not depicted on historic maps. The 
date of the initial construction of Feature 77 is unknown. 
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Figure 276. SIHP # -2218 Feature 75, culvert plan map 

 

Figure 277. SIHP # -2218 Feature 75, culvert, showing modern trash, view to west
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Figure 278. SIHP # -2218 Feature 76, culvert plan map
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Figure 279. SIHP # -2218 Feature 76, showing culvert headwall, view to east 

 

Figure 280. SIHP # -2218 Feature 76, showing drainpipe in culvert headwall, view to west
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Figure 281. SIHP # -2218 Feature 77, eastern end of culvert plan map



Cultural Surveys Hawai‘i Job Code: WAILUA 19     Historic Property Description 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 311 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  
 

 

Figure 282. SIHP # -2218 Feature 77, western end of culvert plan map
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Figure 283. SIHP # -2218 Feature 77, eastern end of culvert, view to south 

 

Figure 284. SIHP # -2218 Feature 77, western end of culvert, view to east
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6.1.78 SIHP # -2218 Feature 78 

Feature 78 is a culvert consisting of a single curved wall abutting the west edge of Ma‘alo 
Road (Potential Access Road A) at the southern end of Feature 74 (earthen ditch) (Figure 285 
and Figure 286). The wall measures 4.5 m long, oriented north-south, 0.8 m tall, and 0.6 m wide. 
It is constructed of stacked small to large angular and subangular basalt cobbles and boulders up 
to six courses high, with mortar filling in the spaces between the stones. A metal guardrail is 
present above the wall, the installation of which likely caused the north end of the culvert wall to 
collapse, as evidenced by a remortared portion along the top. The concrete culvert pipe measures 
0.6 m in diameter with a 7 cm (3 inch) thick wall. Feature 74 (earthen ditch) appears to have 
channeled water into this culvert. The function interpretation of Feature 78 is water control. 
Feature 78 is not depicted on historic maps. The date of the initial construction of Feature 78 is 
unknown. 

Based on background research, the features of SIHP # -2218 appear to be associated with the 
Lihue and Hanamaulu Plantations, which operated within the project area during the nineteenth 
and twentieth centuries (Dorrance and Morgan 2000:28; Lyle Tabata, personal communication 
2013). The Hanamaulu Plantation began its first operations at Hanamā‘ulu in 1870. Eight years 
later, 30,000 acres of land were leased in Wailua for the cultivation of sugar cane (Hibbard and 
Wichman 2008:7). A portion of these Wailua lands may correspond with the Alternate RRP site 
within the current project area. Following an increase in cane production, the Lihue Plantation 
replaced their oxcarts with a railroad in 1891 to improve efficiency (Hibbard and Wichman 
2008:7). According to a 1941 Lihue Plantation Map, a section of this railroad passed through the 
project area. A portion of the railway may have also crossed Feature 31 (culvert). 

In 1898, Hanamaulu Plantation merged into the Lihue Plantation. The Hanamaulu Mill, 
however, continued to grind its own sugar until 1920 when it was officially abandoned 
(International Society of Sugar Cane Technologists 1919:26). The conversion from railroad to 
truck hauling began in 1957 and was completed by 1959. The roadway system (Feature 16) that 
runs throughout the project area appears as early as 1963. Given its age and course through the 
plantation field system, Feature 16 may be a remnant cane haul road system. Following the 
abandonment of rail transport, the railroad tracks were likely salvaged for material. Several 
narrow-gauge railroad I-beams were identified in features located within the current project area. 
The I-beams were utilized to reinforce concrete structures such as culverts and sluice gates.  

Commercial sugar cane cultivation continued in Līhu‘e until 2000. Portions of the land were 
then subleased as pasture land in 2002 or sold to Grove Farm (Lyle Tabata, personal 
communication 2013). 

The cane fields within the current project area were presumably irrigated according to the 
Hawaiian Furrow System (Alexander 1923:10). This system included 1) main ditches, which 
delivered water to the cane fields, 2) straight ditches, which diverted water down grade, 3) level 
ditches, which diverted water off the cane fields laterally, 4) watercourses, which diverted the 
water applied by one man, and 5) furrows, which were improvised channels in which cane was 
grown within or alongside. One of the distinguishing features of main and straight ditches is that 
they were usually lined with concrete, while level ditches, watercourses, and furrows were 
earthen (O’Hare and Tulchin 2004:13). 
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Figure 285. SIHP # -2218 Feature 78 culvert plan map 
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Figure 286. SIHP # -2218 Feature 78, culvert, view to southeast
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The western slope of Kālepa Ridge, within the initial AIS project area, formerly consisted of 
terraces watered from the Hanamaulu Ditch (Lyle Tabata, personal communication 2013). The 
Hanamaulu Ditch appears to be a concrete main ditch that runs parallel to the modern pasture 
fence line, immediately outside the initial AIS project area. Features 4 (ditch) and 7 (ditch) are 
likely watercourses that directed water from the Hanamaulu Ditch.  

6.1.79 SIHP # -2218 Feature 79 

Feature 79 consists of an abandonned intermittent earthen ditch traversing either side of 
potential road access E. (Figure 287 and see Figure 25). The ditch begins at an unknown distance 
from the north end of the project area and continues south to the first gate on the mauka side. The 
ditch is approximately 600 m in length by 3.0 m wide and 1.0-1.5 m deep. There are no 
structured features of the ditch’s construction. A cross-section (CS1) was documented to show 
existing conditions of Feature 79 (Figure 289). CS1 is located at the north end of this feature just 
inside the project boundary (Figure 288).  

 
Figure 287. Photo of Feature 79, view to southwest 
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Figure 288. 2013 Google Earth Aerial Imagery showing Cross-Section 1 (CS-1) and newly 
identified historic properties along the proposed access Road E 
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Figure 289. SIHP # -2218 Feature 79, Cross-Section 1 (CS1) 

6.1.80 SIHP # -2218 Feature 80 

Feature 80 consists of a two culverts on the east and west side of potential road access E. 
Feature 80A, located on the west side of the road, is a concrete encasement of a culvert pipe. The 
face of the concrete is 1.2 m wide by 1.4 m in height. The concrete extends approximately 
0.10 m below the culvert pipe. The concrete for the culvert is formed, 0.030-m wide boards were 
used in forming the concrete facing evidenced by the wood grain and joint mark in the concrete 
(Figure 290).  

Feature 80B, located on the east side of potential road access E, like Feature 80A is a concrete 
encasement culvert.  This concrete encasement is U-shaped, and its vertical walls are 15 cm 
thick. The bottom of the U-shaped structure has a concrete flow. This feature is formed 
completely inside. The outside walls are formed at the top edges and the bottom of the section is 
poured into a hole excavated in the ground. A layer of asphalt, 10 cm thick abuts the south side 
of the south wall of the structure, which suggests the road pavement once extended to this 
element of the culvert (Figure 291 through Figure 293).  
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Figure 290. Photo of SIHP # -2218 Feature 80A 
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Figure 291. Plan view (left) and elevation profile (right) of SIHP # -2218 Feature 80B 

   
Figure 292. Plan view photo of SIHP # -2218 Feature 80B, view to east
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Figure 293. Elevation profile photo of SIHP # -2218 Feature 80B, view to west
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6.1.81 SIHP # -2218 Feature 81 

Feature 81 consists of two culverts designed to carry irrigation water from the west side of the 
existing paved cane haul road and an adjacent parallel in-field dirt road to the fields on the east 
(makai) side of the roads (see Figure 25, Figure 294, and Figure 296 ). The main culvert beneath 
the paved cane haul road is a corrugated iron pipe (Figure 298) laid out in the manner of a 
siphon, the ends of which are imbedded in concrete structures. The intake and outflow ends of 
this siphon-culvert are elevated approximately 1 m above the road surface. The culvert extends 
downward from its open end in the concrete structure in Feature 81A at about a 40-degree angle 
for approximately 2 m before continuing horizontally beneath the roadbed, to rise again and 
terminate in Feature 81B.  

Feature 81A is a U-shaped formed-concrete structure that appears to have supported a sluice 
gate based on notches observed on the structure’s parallel in-facing walls. The west (mauka) or 
intake end of the culvert is imbedded at an incline in the bottom rear part of the formed concrete. 
Imprints of the wood grain and width dimensions from the form boards are clearly visible on the 
exterior faces of the concrete walls (see Figure 294 and Figure 295). Interior wall faces are 
smooth and without form marks. 

Feature 81B is the east (makai) side terminus of the siphon-style culvert beneath the proposed 
access road E (see Figure 25). The culvert is imbedded in a concrete structure of similar size and 
style as that of Feature 81A, and it measures 1.4 by 1.4 m with a depth of 1.5 m. Irrigation water 
comes into the siphon from the west of the cane haul road and exits at the siphon on the east of 
the road and flowed east into an elongated pit in the earth then into a large steel pipe (Feature 
81C) (see Figure 294, Figure 297, and Figure 299). 

Feature 81C consists of a steel pipe culvert on the east end of an elongated depression in the 
ground. This intake culvert is 0.60 m in diameter and measures 8.0 m in length. A basalt cobble 
and boulder retaining wall surrounds the pipe. The pipe carried the water under a field road that 
parallels the cane haul road allowing water to continue to the east in an eroding earthen ditch into 
former cane fields (see Figure 299 through Figure 301).  
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Figure 294. SIHP # -2218 Feature 81A plan view and front view 

 

Figure 295. Photo of SIHP # -2218 Feature 81A, front view to makai of siphon-like culvert 
imbedded in concrete; note the groove for sluice gate on right sidewall 
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Figure 296.  Plan view, front view, and cross-section of SIHP # -2218 81B 

 
Figure 297. Photo of SIHP # -2218 Feature 81B, view to northwest 
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Figure 298. Photo of corrugated steel pipe at SIHP # -2218 Feature 81B that connects to Feature 
81A, downward view 

 

Figure 299. Plan view of SIHP # -2218 Features 81B and 81C 
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Figure 300. Elevation profile of SIHP # -2218 Feature 81C 

 

Figure 301. Photo of SIHP # -2218 Feature 81C, view to southeast 
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6.1.82 SIHP # -2218 Feature 82 

Feature 82 consists of an active culvert about 25 ft beneath the existing paved cane haul road 
as it crosses a natural intermitant stream drainage. On the west (mauka) upstream side the culvert 
appears to be an approximately 1.0-m diameter corrugated metal pipe with approximately 3/4 of 
it presently covered in semi-stagnant water. The culvert is faced or encased with basalt boulders 
and cobbles (see Figure 25). The boulder-faced encasement measures approximately 4.0 m long 
by 2.5 m high with the cobbles and boulders stacked up seven courses high (see Figure 302). The 
approximately 25-ft high headwall over the culvert is a vertical earthen fill up to the road base. 
The east (makai) side of the culvert is completely obscured by colluvium and tree roots; the 
semi-stagnant water trickles from beneath the colluvium.  

As shown in Figure 303 and Figure 304, this feature was most likely built during the 
construction of the railroad system when the plantation relied on sugar cane trains to transport 
harvest south to Hanamā‘ulu Bay and across Hanamā‘ulu Stream to its finally destination at 
Ahukini.  

This AIS has identified a total of 82 features of SIHP # -2218. The features consist of 
culverts, sluice gates, earthen ditches, siphons, bridges, drains, irrigation pipes, and roads. The 
majority of these features date to the mid- to late twentieth century irrigation and transport 
systems of the Lihue Plantation. The total extent of SIHP # -2218 was not identified during the 
current project, and clearly extends beyond the current project boundaries, encompassing the 
majority of Wailua Valley. Based on the results of the initial AIS and the current survey, CSH 
recommends SIHP # -2218 maintains the integrity to support its historic significance under 
Criterion “d” (have yielded, or is likely to yield information important for research on prehistory 
or history) of the Hawai‘i State historic property significance criteria (HAR §13-284-6). 
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Figure 302. Photo of Feature 82, view to south 
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Figure 303. A portion of the 1910 USGS Lihue and Kapaa Qudrangles Topographic map 
showing Features 79 through 82 of SIHP # -2218 
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Figure 304. Undated Lihue Plantation map showing Features 79 through 82 of SIHP # -2218
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Section 7    Summary of Cultural Consultation 

A companion Cultural Impact Assessment for the Proposed Municipal Solid Waste Landfill 
and Resource Recovery Park, Hanamā‘ulu and Wailua Ahupua‘a, Līhu‘e District, Kaua‘i, Tax 
Map Key (TMK) [4] 3-9-002:020 and [4] 3-9-002:001 (Ishihara and Hammatt 2013) was carried 
out for this project. This consultation work was carried out by Nicoloe Ishihara under the 
direction of Dr. Hallett H. Hammatt and the results and contacts are summarized in this report. 
Community outreach letters were sent to a total of 58 individuals or groups including Hawaiian 
organizations, agencies, and community members in order to identify potentially knowledgeable 
individuals with cultural expertise and/or knowledge of the project area and the vicinity. The 
organizations consulted included the State Historic Preservation Division (SHPD), the Office of 
Hawaiian Affairs (OHA), the Kaua‘i-Ni‘ihau Island Burial Council (KNIBC), Kaua‘i Historic 
Preservation Commission, Hawaiian Civic Club of Kaumuali‘i and the Queen Debora Kapule 
Hawaiian Civic Club. The results of this community consultation are summarized in Table 
11below. 

Other cultural studies (Agader 2004; McGerty and Spear 2007) in the vicinity were also 
consulted. The community comments were very much focused on issues of water quality, runoff 
and traffic safety. 

While mention was made of “flumes and ditches … still present on the lands mauka of Kālepa 
Ridge.” (Ishihara and Hammatt 2013:115) no concerns were expressed for cemeteries or historic 
properties. 
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Table 11. Results of Community Consultation 

Name Affiliation Comments 

Ahuna, Dan OHA, Kaua‘i Island 
Trustee 

CSH sent letter and aerials on 23 January 2013 

Aipolani, 
Kunane 

Chairperson, Kaua‘i 
Island Burial 
Council 

Referred to CSH by the County of Kaua‘i 
CSH contacted SHPD to forward letter and figures to Mr. 
Aipolani on 25 October 2012 
Ms. Cayan of SHPD gave contact info to CSH for Mr. 
Aipoalani on 5 February 2013 
CSH sent letter and aerials on 5 February 2013 

Albao, Liberta 
Hussey 
 
 
 
 
 
 
 
 
 
 

President, Queen 
Deborah Kapule 
Hawaiian Civic 
Club (QDK-HCC) 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
Ms. Albao contacted CSH on 2 November 2012 and asked 
for a PDF of letter and aerials to present to QDK-HCC 
members 
Ms. Albao’s concerns are that the ‘opala (trash) is 
disturbing and that a landfill will affect the water quality 
Ms. Albao will write a formal letter to CSH after 
conferring with QDK-HCC 
CSH sent a PDF and figures to Ms. Albao on 2 November 
2012 
CSH e-mailed fourth letter and aerials on 23 January 2013 

Ako, Val Long-time resident 
of Wailua 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH spoke to Uncle Val on 5 November 2012; he said he 
does not know the area himself but knows the families 
who have been living in the Hanamā‘ulu portion of the 
Project area including the Kane ‘ohana (family), Kagawa 
‘ohana (a Native Hawaiian woman who married into a 
Japanese family), Kaluahini ‘ohana; Uncle Val contacted 
CSH later that day and added two additional families: the 
Kelekomas and Kiliaus; Uncle Val stated these are the 
oldest families in Hanamā‘ulu Ahupua‘a and they still live 
in the area 
CSH conducted an interview with Mr. Ako on 12 February 
2013 

Ayau, 
Halealoha 

Hui Mālama O Nā 
Kūpuna O Hawai‘i 
Nei 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
Mr. Ayau responded to CSH via e-mail on 11 November 
2012: “We do not have any comments.” 

Burgess, James Niumalu/Nāwiliwili 
cultural descendent 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 
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Name Affiliation Comments 

Cataluna, 
Donald 

OHA Trustee for 
Kaua‘i/Ni‘ihau 

CSH sent letter and aerials on 5 October 2012 
Letter was returned to CSH on 8 October 2012 

Cayan, Phyllis 
“Coochie”  

SHPD Intake 
Specialist, former 
SHPD History and 
Culture Branch 
Manager 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 23 January 2013 asking 
to pass letters to KNIBC chairs 
CSH called SHPD/Ms. Cayan and left a voice message on 
1 February 2013 
CSH called SHPD/Ms. Cayan and left a voice message on 
4 February 2013 
CSH called SHPD on 5 February 2013 
CSH sent follow up e-mail to Ms. Cayan regarding passing 
letters to KNIBC chairs on 5 February 2013 
Ms. Cayan sent CSH an e-mail with Mr. Kunane 
Aipoalani, Mr. Keith Yap, Ms. Barbara Say, and Mr. 
Nathan Kalama’s contact information on 5 February 2013 

Chang, Pi‘ilani Former SHPD 
History and Culture 
Branch Chief, 
Cultural Historian 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Crabbe, 
Kamana‘opono 

OHA CEO and 
Administrator 

CSH e-mailed letters and figures via Keola Lindsey and 
Kathy Keala (of OHA) on 5 October 2012 
CSH sent second letter and aerials (via USPS) on 
13 November 2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Durant, Butch 
“Leopold” 
 

Lo‘i farmer, owns 
land in Hanamā‘ulu 
area  

Referred to CSH by Cheryl Lovell-Obatake and Missy 
Kamai of CSH-Kaua‘i 
CSH called Mr. Durant on 1 February 2013; number is 
disconnected 
CSH-Kaua‘i gave new contact information on 12 February 
2013 
CSH called Mr. Durant on 14 February 2013; was told to 
call back later 
CSH called Mr. Durant on 19 February 2013; said he is 
familiar with Project, attended public meeting; biggest 
concern is runoff water; cannot have anymore runoff; 
every year there is a big storm, last year a big storm forced 
him to evacuate his home and ruined a couple of his taro 
patches; gave CSH his address to send letter and aerials 
CSH sent letter and aerials on 20 February 2013 
Mr. Durant called CSH on 22 February 2013 to confirm 
interview date of 26 February 2013 at his home 
CSH interviewed the Durant ‘ohana at their home on 
26 February 2013 
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Name Affiliation Comments 

Mr. Durant called CSH on 1 March 2013 and declined to 
participate in CIA 

Esaki, Godwin Wailua Farmer CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Flores, Kalani Cultural 
practitioner, 
educator, researcher 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Fernandez, 
Lynette 
Haulani 

Kaua‘i Director, 
Kui Kako‘o ‘Āina 
Ho‘opulapula 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Fujita, James Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Gray, Jane 
Kamahaokalani 

Director, Kaua‘i 
Museum 

Referred to CSH by the County of Kaua‘i 
CSH sent e-mail and aerials on 4 February 2013 

Hubbard, Mark Former Kaua‘i 
Island Burial 
Council 

CSH e-mailed letter and aerials 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
Mr. Hubbard responded to CSH via e-mail on 
11 November 2012: “I do not have any information that 
would be useful to you. Thank you. Aloha, Mark” 

Huff, Kaiulani KKCR Community 
Radio; works with 
kūpuna; cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and figures 4 October 2012 
E-mail was returned to CSH on 4 October 2012 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 23 January 2013 

Ida, Ron Royal Order of 
Kamehameha, 
Kaumuali‘i § No. 3 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Josselin, 
Noelani 

Cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH sent e-mail and aerials on 16 October 2012 
CSH sent second e-mail and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Kaholokula, 
Robbie 

Administrator, 
Kaua‘i Museum 

CSH sent e-mail and aerials on 4 October 2012 
CSH sent second e-mail and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 
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Name Affiliation Comments 

Kalama, 
Nathan 
 
 
 
 
 
 
 
 
 
 

Kumu Hula CSH sent letter and aerials on 15 October 2012 
CSH called Mr. Kalama on 10 November 2012; Mr. 
Kalama said he is legally blind so he did not read CSH’s 
letter; CSH explained the Project, described the Project 
area, and the purpose of the CIA to Mr. Kalama 
Mr. Kalama has no connection to the Project area and the 
people he knew from the area (knowledgeable in sites, 
gathering, etc.) have passed away (specifically the Ramson 
‘ohana) 
Mr. Kalama recalls the Ramsons talking about the different 
ridges in Hanamā‘ulu/Wailua Ahupua‘a (Kālepa Ridge, 
etc.) and said he cannot remember the exact information 
given because “when you’re small you no pay attention.”  

Kaluahine 
‘Ohana 

Long time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 23 January 2013 

Kaohi, Lionel President, 
Kaumuali‘i 
Hawaiian Civic 
Club 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
CSH sent third letter and aerials on 23 January 2013 

Kaua‘i 
Historical 
Society 

 CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Kaua‘i Island 
Burial Council 

 CSH e-mailed letter and aerials on 5 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH sent third letter and aerials on 23 January 2013 

Kaua‘i 
Museum 

 CSH e-mailed letter and aerials on 5 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH sent third letter and aerials on 23 January 2013 

Kauka, Sabra 
 
 
 
 
 

Hawaiian cultural 
educator 

CSH sent letter and aerials on 5 October 2012 
Ms. Kauka contacted CSH via e-mail requesting an 
electronic copy and accompanying maps of the Project 
area on 8 October 2012 
CSH e-mailed Ms. Kauka a PDF of the letter and aerials 
on 9 October 2012 
CSH e-mailed third letter and aerials on 15 November 
2012 
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Kauwe, 
Christopher 

Native Hawaiian 
Historic 
Preservation 
Council, Kaua‘i 
Representative 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Kealoha, 
Keone 

Executive Director, 
Mālama Kaua‘i 

CSH e-mailed letter and aerials on 4 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Kekua, 
Kehaulani 

Director of the 
Kaua‘i Heritage 
Center; Kumu hula 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Kelekoma 
‘Ohana 

Long time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 1 Feburary 2013 

Khan, 
Leimomi 

President, 
Association of 
Hawaiian Civic 
Clubs 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 16 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Ki‘ilau ‘Ohana Long-time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 1 February 2013 

Kruse, John Former Kaua‘i 
Island Burial 
Council and Kaua‘i 
Island Burial 
Counil County 
Planner 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Loo, Michael Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 



Cultural Surveys Hawai‘i Job Code: WAILUA 19  Summary of Cultural Consultaiton 

AIS for the Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 337 

TMKs: [4] 3-7, 3-8, and 3-9 (various plats and parcels)  
 

Name Affiliation Comments 

Lovell-
Obatake, 
Cheryl 

Resident of Wailua CSH sent letter and aerials on 5 October 2012 
Ms. Lovell-Obatake called CSH on 8 October 2012 and 
left a message regarding contacting Leopold “Butch” 
Durant and the area where he lives; possibly interviewing 
him for the Project 
CSH returned Ms. Lovell-Obatake’s call on 9 October 
2012 and left a message 
CSH sent a follow-up e-mail to Ms. Lovell-Obatake on 
11 October 2012; CSH attached a PDF of the letter and 
figures for Leopold Durant 
CSH called and left a message for Ms. Lovell-Obatake on 
30 October 2012 
CSH e-mailed third letter and aerials on 23 January 2013 
Ms. Lovell-Obatake called CSH on 21 February 2013 
asking to contact Mr. Durant 

Matsushima, 
Lester 

Long-time resident 
of Hanamā‘ulu/ 
Wailua area, 
fisherman 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Moriguchi, 
Laraine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kapaia Foundation 
Director 

CSH e-mailed letter and aerials on 14 Feburary  2013 
Ms. Moriguchi responded on 16 Feburary 2013: “I will 
talk to Joe Rosa early this coming week. He is familiar 
with the proposed landfill site and knows of people who 
actually lived in the plantation camps close to it. I will also 
contact the Durant (Kaliloa/Kapule) family and others who 
may have knowledge of more ancient cultural activity in 
the Ma‘alo area. When would you like to meet?” 
CSH responded to Ms. Moriguchi on 18 Feburary 2013: 
“Sounds good. I just called the Durant ‘ohana last week 
but Uncle Butch was busy so I need to try him again this 
week. That would be awesome (and so helpful) if you 
could connect with anyone else who has knowledge of the 
area—MAHALO NUI LOA! As for meeting up, I can fly 
over Wednesday or Thursday of this week. Next week I’m 
available Monday thru Friday. Let me know what works 
for you (and/or the others if they want to talk story) and we 
can zero in on a date—I’m pretty flexible. “ 
CSH called Ms. Moriguchi on 19 Feburary 2013 
Ms. Moriguchi responded on 19 February 2013: “I talked 
to Brenda Durant, Butch’s wife, today. She will talk to her 
husband and daughter Kanani, and will get back to 
me.  Let’s plan to meet next week because it will give us 
more time to get everybody together.” 
CSH replied to Ms. Moriguchi’s e-mail on 20 February 
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2013: “Just tried calling you and left a message. 
Everything sounds good. I will ask my colleague if he 
wants to join us and listen in on the ‘talk story’ session 
(he’s still kind of new at this so I’m training him on the 
process). I’m excited that Uncle Butch is anxious to talk in 
person! Of course you can sit and absorb (and feel free to 
invite others)—that’s what I’ll be doing too! Anytime you 
want to chime in, feel free. You can invite others, but if it’s 
between my co-worker and I facilitating, the max people to 
talk story with would be six just so we can hear everyone’s 
‘ike [to see, know] and mana’o [thought, belief] in an 
organized manner. If we have more people interested in 
participating in the interview/talk story process, then we 
might have to break up the groups in a time table. 
“The meeting room sounds perfect. Also, if they (or 
anyone) wants to show me sites or historic places after the 
group meets, I’m fine with that too. 
“Just a couple things that I wanted to let you know before 
we make some solid plans: The cultural impact assessment 
(CIA) process requires me to have the community’s input 
via interviews. With that said, because we have a larger 
group, I will most likely need to use a recorder for this 
process. So I just want to make sure that you and all the 
participants are okay with that. All interviewees will sign 
an Authorization and Release Form (which I have 
attached). This states that interviewees know that they are 
being recorded; know that they will have the opportunity 
to review and edit the written transcript (complete 
documentation of the interview); know that they have the 
opportunity to review and edit their interview summary; 
and that they are agreeing this information will be used for 
public documentation. This CIA will be used in a larger 
report (an EA or EIS). If you want, I can even link to you 
what a completed CIA looks like. But I just wanted to let 
you know (and if you want to relay that to the Durant’s or 
anyone that might be interested in joining us) what the 
process is because sometimes people are unsure of what 
the CIA report is for and might not be keen on being 
recorded.  
“If all parties are okay with us coming to Kaua’i to 
interview them/hear their stories, I will make sure I bring 
some extra letters, maps, and authorization forms. If you 
want, I can bring a previous CIA as well just so you can 
physically see a report.” 
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CSH called Ms. Moriguchi on 20 February 2013 and left a 
message 
CSH called Ms. Moriguchi on 25 Feburary 2013 to 
confirm meeting date of 26 February 2013  
CSH met with Ms. Moriguchi on 26 February 2013; Ms. 
Moriguchi accompanied CSH on the Durant ‘Ohana and 
Joe Rosa interview 
CSH sent a follow up e-mail to Ms. Moriguchi on 
27 February 2013 thanking her for organizing and 
accompanying CSH on the interviews 

Muraoka, 
Beverly 

Kumu hula (hula 
teacher), cultural 
practitioner, and 
former entertainer 
at Coco Palms 
Hotel 

CSH sent letter and aerials on 15 October 2012 
CSH sent ssecond letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 13 November 2012 
CSH sent fourth letter and aerials on 23 January 2013 

Niumalu 
Canoe Club 

 Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 16 October 2012 
E-mail was returned to CSH on 19 October 2012 
CSH sent letter and aerials on26  October 2012 
CSH sent second letter and aerials on 23 January 2013 

Palmeira, 
Waldeen 

Knowledgeable 
about Wailua; 
resident 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and figures 26 October 2012 
CSH attempted to contact Ms. Palmeira by phone; the 
number CSH has on file for Ms. Palmeira is no longer in 
service 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Perreira, 
Charlie 

Master net maker CSH sent letter and aerials via the Waipā Foundation on 
26 October 2012 
CSH sent second letter and aerials via the Waipā 
Foundation on 23 January 2013 

Perry, Warren Royal Order of 
Kamehameha, 
Kaumuali‘i § No.3 

Referred to CSH  by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Punohu, Anne Cultural historian, 
cultural 
practitioner, and 
community activist 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH attempted to contact Ms. Punohu by phone on 10 
November 2012; the numbers CSH has on file are no 
longer in service 
CSH sent third letter and aerials on 23 January 2013 
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Name Affiliation Comments 

Quinsat, 
Sandra 

Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Robinson, 
Leiana 

Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Robinson, 
Nadine and 
Rob 

Nāwiliwili residents CSH sent letter and aerials 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Rodrigues, 
Hinano 

Interim History and 
Culture Branch 
Chief, SHPD-Maui 
Office 

CSH e-mailed letter and aerials on 16 October 2012 
CSH e-mailed second letter and aerials on 12 November 
2012 and CC’d Kawika Farm (Interim History and Culture 
Branch Chief, SHPD-O‘ahu Office) 

Rogers, Nani Ho‘okipa Network 
member, Kapa‘a 
resident 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH attempted to contact Ms. Rogers by phone on 
10 November 2012; the number CSH has on file is no 
longer in service 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Rosa, Joe Historian for 
plantation era in 
Hanamā‘ulu area 

CSH interviewed Mr. Rosa on 26 Feburary 2013 
Mr. Rosa called CSH on 4 March 2013; he forgot to 
mention that there’s a wildlife refuge for Nene goose near 
the area; he also suggested a website: 
www.kanakahuilands.com  
CSH returned Mr. Rosa’s call on 7 March 2013 
Interview summary completed and mailed to Mr. Rosa on 
8 March 2013 
CSH called Mr. Rosa on 13 March 2013 to follow up on 
interview summary; no answer 
CSH called Mr. Rosa on 15 March 2013 to follow up on 
interview summary; no answer 
CSH called Mr. Rosa twice on 18 March 2013 to follow up 
on interview summary; Mrs. Rosa stated that he is 
currently ill and unable to review interview summary 

Ruiz, Debra Kauai‘i Island 
Burial Council 

Referrd to CSH by the County of Kaua‘i; contact 
information not available 

Santos, Kaliko OHA Kaua‘i 
Manager 

CSH sent letter and aerials on 5 October 2012 
Letter was returned to CSH on 8 October 2012 

Say, Barbara Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i 
Ms. Cayan gave contact information for Ms. Say on 
5 February 2013 
CSH sent letter and aerials on 6 February 2013 
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Name Affiliation Comments 

Trembath, 
Healani 

Cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH contacted Ms. Trembath on 10 November 2012 and 
left a message 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Wann, Presley Kaua‘i Island 
Burial Council 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
CSH called and left a voice message for Mr. Wann on 
1 February 2013 
Mr. Wann returned CSH’s call on 1 Feburary 2013 and 
stated the Project area is “pretty safe culturally-wise” 
because it was primarily plantation land; he does not know 
of anyone who has family connections in Hanamā‘ulu or 
Wailua Ahupua‘a; he stated the island of Kaua‘i needs 
some kind of landfill 

Wichman, 
Randy 

Kaua‘i Historical 
Society, QDK-HCC 

CSH e-mailed letter and figures on 4 October 2012 
CSH sent letter and figures on 26 October 2012 

Yap, Keith Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i 
Ms. Cayan gave contact information for Mr. Yap on 
5 February 2013 
CSH sent letter and aerials on 6 February 2013 
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Section 8    Summary of Evaluation of Indirect Impacts to 
Historic Properties 

SHPD in reviewing the first draft of this AIS in June of 2014 noted that “Project area “ in 
HAR 13-275-2 (Rules Governing Procedures for Historic Preservation Review for Governmental 
Projects Covered Under Sections 6E-7 and 6E-8, HRS) includes “…not only the area where the 
project will take place, but also the proposed project’s area of potential effect.”.  

In the case of this Project Area being a landfill operation, the AIS considers an APE extending 
out 1 km from the proposed landfill and resource recovery park Project Area boundaries to be 
reasonable in order to include the potential area of indirect effects such as visual, olfactory, and 
auditory range of the proposed landfill activities. This results in an area of approximately 3,006-
acres for the APE whereas the Project Area addressed in thes AIS is only approximately 432.11-
acres. It has been recommended elsewhere in this document that issues regarding nuisance 
concerns (olfactory, audible, visual, etc.) in regards to the historic properties within the 1 km 
“buffer zone” or expanded APE be addressed in the Environmental Impact Statement (EIS) 
pursuant to HRS § 343. 

Two previously identified historic properties (SIHP #s 50-30-08-205 and 50-30-08-243; both 
agricultural terraces) lie within 1 kilometer of the the landfill and resource recovery park project 
areas No historic properties lie within 500 meters of the landfill and resource recovery park 
project areas. 

Historic properties lie within 1 kilometer of proposed access roads including (SIHP #s 50-30-
08-102 Kalauokamanu Heiau, 50-30-08-244 agricultural terrace, 50-30-08-245 stone platform, 
50-30-08-246 agricultural terraces, 50-30-08-1844 historic cemetery, 50-30-08-B008 Kaua‘i 
Memorial Gardens , 50-30-08-B009 Hanamā‘ulu Immaculate Conception Church II, and B010 
Kapaia Chinese Cemetery). No historic properties lie within 500 meters of the proposed access 
roads.  

Personnel involved in the construction activities of the proposed Project should be informed 
of the possibility of inadvertent cultural finds, including human remains. Should any burials or 
other cultural finds be identified during ground disturbance, the construction contractor should 
immediately cease all work and the appropriate agencies should be notified pursuant to 
applicable law. 
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Table 12. Historic Properties within 1 Kilometer of the Landfill and Resource Recovery Park Project Areas 

SIHP # 
50-30-08- 

Site Type/ 
Name  

Location Size/Comments Reference Comments 

205 
 
 

Makea, 
agricultural 
terraces 

South fork of Wailua 
River 

Land used for rice 
farming and pasture lands 
in modern times 

Ching 1968:24; 
Folk and Ida 
1981 

 

243 
 
 

Flats, probably 
agricultural 
terraces 

South fork of Wailua 
River 

Virtually no data Soehren 1967; 
Ching 1968:25 

 

  Kālepa Ridge    
 

 

Table 13. Historic Properties within 1 Kilometer of the Potential Landfill Access Roads 

SIHP # 
50-30-08- 

Site Type/ Name  Location Size/Comments Reference Comments 

B008 Kaua‘i Memorial 
Gardens 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

Cemetery is adjacent to the N 
side of the southern Ma‘alo Road 
segment 

B009 Hanamā‘ulu 
Immaculate 
Conception Church II 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

Cemetery is adjacent to the N 
side of the southern Ma‘alo Road 
segment 

B010 Kapaia Chinese 
Cemetery 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

Cemetery is 200 m SW of 
southern Ma‘alo Road segment 

B011 Immaculate 
Conception Roman 
Catholic Church 
Cemetery 

Kapaia N/A Kikuchi and 
Remoaldo 1992 

Cemetery is 250 m ESE of the 
southern end of the Ma‘alo Road 
segment 
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SIHP # 
50-30-08- 

Site Type/ Name  Location Size/Comments Reference Comments 

102 Kalauokamanu Heiau Hanamā‘ulu N/A Bennett 
1931:125 

Indicated location was at S end of 
Kālepa Ridge adjacent to 
easternmost private road segment 

244 Probable agricultural 
terraces 

South fork of 
Wailua River 

Virtually no data Soehren 1967; 
Ching 1968:25 

Site is within South Fork of 
Wailua River Valley 900 m NE 
of N end of Ma‘alo Road road 
segment 

245 Stone platform South fork of 
Wailua River 

14 x 14 (ft?), stone 
platform; possible house 
site 

Soehren 1967; 
Ching 1968:25 

Site is within South Fork of 
Wailua River Valley 800 m NE 
of N Ma‘alo Road road segment 

246 Agricultural terraces South fork of 
Wailua River 

Agricultural terraces Soehren 1967; 
Ching 1968:25 

Site is within South Fork of 
Wailua River Valley 850 m NE 
of N end of Ma‘alo Road road 
segment 

885 Partial irrigation 
tunnel hollow 

Kūhiō Highway Small portion of larger 
irrigation network 
directly associated with 
historic sugar cane 
production in the area 

Dega and 
Powell 2003 

700 m NNE of E end of 
easternmost private road 

1842 Boundary/agricultural 
wall 

South side of 
Hanamā‘ulu Valley 

N/A Franklin and 
Walker 1994 

In Hanamā‘ulu Stream valley 800 
m SE of S end of Ma‘alo Road 
segment  

1844 Historic cemetery Hanamā‘ulu Burial Walker et al. 
1991 

At S end of Kālepa Ridge 50 m N 
of eastern private road 

1845 Historic railroad 
bridge 

Hanamā‘ulu Transportation function Walker et al. 
1991 

In Hanamā‘ulu Stream valley 850 
m SE of East end of easternmost 
private road 
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SIHP # 
50-30-08- 

Site Type/ Name  Location Size/Comments Reference Comments 

1847 River valley  Possible agricultural Walker et al. 
1991 

In Hanamā‘ulu Stream valley 850 
m SE of East end of easternmost 
private road 

2066 Upright stone, 
historic cane road, 
and possible house 
foundation 

Hanamā‘ulu-
Ahukini Cutoff 
Road 

N/A Corbin et al. 
2002 

In Hanamā‘ulu Stream valley 850 
m SE of East end of easternmost 
private road 

2067 Historic period 
cemetery 

Hanamā‘ulu, 
adjacent to Hehi 
Road 

Semi-maintained and 
visited 

Corbin et al. 
2002 

In Hanamā‘ulu Stream valley 800 
m SE of East end of easternmost 
private road 
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Section 9    Summary and Interpretation 

At the request of R.M. Towill Corporation, on behalf of the County of Kaua‘i, Cultural 
Surveys Hawai‘i, Inc. (CSH) completed this archaeological inventory survey report for the 
proposed Municipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua 
Ahupua‘a, Līhu‘e District, Kaua‘i, Tax Map Key (TMK) [4] 3-9-002:020 and [4] 3-8-002:001. 
The project area encompasses a total of 432.11 acres within Līhu‘e and consists of an Alternate 
Resource Recovery Park (RRP) on a parcel owned by Grove Farms, a Municipal Solid Waste 
Landfill (MSWLF) on a parcel owned by the State of Hawai‘i, and four Potential Alternate 
Driveways (1 and 2, 1, 2, and 3). 

The project area is the proposed location for a Municipal Solid Waste Landfill and a Resource 
Recovery Park in the Hanamā‘ulu and Wailua Ahupua‘a. Fieldwork for the current investigation 
was conducted between 12 November through 14 November 2012, 9 September through 20 
September 2013, and 27 October 2015 under the general supervision of Hallett H. Hammatt, 
Ph.D. (principal investigator). Archaeological investigations involved a pedestrian inspection and 
subsurface testing. 

The surface survey of the project area identified 81 surface features and one subsurface 
feature designated as components of SIHP # -2218. The features consist of culverts, sluice gates, 
earthen ditches, siphons, bridges, drains, irrigation pipes, roads, and one subsurface irrigation 
pipe,. Based on background research, the project area was cultivated with sugar cane between 
1870 and 2000. The archaeological features identified during the current investigation date to the 
mid-twentieth century and are considered part of the Lihue and Hanamaulu Plantations’ 
irrigation and transport system. 

The subsurface testing component of this archaeological investigation involved the excavation 
of four test trenches (T-1 through T-4) within the Alternate RRP site. These trenches were 
excavated to determine the extent and function of a surface deposit of waterworn basalt cobbles. 
Subsurface testing identified these cobbles in all four test trenches (Stratum II). The cobbles 
appear to be imported fill material that may have been deposited to increase the drainage of the 
soil. They are not considered a component of SIHP # -2218. 
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Section 10    Significance Assessments  

Historic property significance is evaluated and assessed based on the five State of Hawai‘i 
historic property significance criteria. To be considered significant, a historic property must 
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 (in accordance 
with HAR §13-13-284-6): 

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.  

SIHP # 50-30-11-2218, a plantation-era complex, is assessed as significant under Criterion 
“d” (have yielded, or is likely to yield information important for research on prehistory or 
history) for its ability to yield information about plantation transportation. 
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Section 11    Project Effect and Mitigation Recommendations 

11.1 Project Effect 
CSH’s project-specific effect recommendation is “effect, with proposed mitigation commitments.” 

11.2 Mitigation Recommendations 
No further historic preservation is recommended for SIHP # -2218 within the project area. 

Sufficient information regarding the location, function, age, and construction methods of the 
archaeological features has been generated by the current archaeological inventory survey 
investigation. The detailed documentation of the historic property is recommended to be 
sufficient to satisfy the requirements pursuant to HAR §13-275-8 to mitigate any adverse effect 
caused by proposed development activities within the project area. However, if additional 
construction is anticipated outside the current project area, CSH recommends AIS-level 
documentation of any additional components of SIHP # -2218. In addition, in the event that 
previously undocumented historic properties are encountered during construction work will 
cease immediately in that area and the SHPD will be contacted. 

It is recommended that issues regarding nuisance concerns (olfactory, audible, visual, etc.) in 
regards to the historic properties within the 1 km “buffer zone” expanded APE be addressed in 
the Environmental Impact Statement (EIS) pursuant to HRS § 343. The EIS will better address 
the potential for increased nuisances for the cemeteries within the expanded APE. The cultural 
impact study for the current project area (Ishihara and Hammatt 2013) recommended that the 
County of Kaua‘i and the community have discussions specific to the community’s concerns and 
work toward a solution. This is specific to, but not limited to, pollution concerns and should be 
expanded to include potential nuisance concerns for the cemeteries within the proposed projects 
expanded APE. 
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change pending the results of the EA/EIS evaluation.  

Project Acreage 264-acre parcel and an 80-acre parcel 
Area of Potential 
Effect (APE) and 
Survey Acreage 

For the purposes of this CIA, the APE is defined by the approximately 
264-acre and 80-acre Project area footprint. While this investigation 
focused on the proposed project APE, the study area included the 
entire ahupua‘a (land division usually extending from mountain to 
ocean) of Wailua. 

Document Purpose The proposed project requires compliance with the State of Hawai‘i 
environmental review process (Hawai‘i Revised Statutes [HRS] 
Chapter 343), which requires consideration of a proposed project’s 
effect on cultural practices. Through document research and cultural 
consultation efforts this document provides information pertinent to 
assessment of the proposed project’s impacts on cultural practices (per 
the Office of Environmental Quality Control’s (OEQC) Guidelines for 
Assessing Cultural Impacts). The document is intended to support the 
project’s environmental review and may also serve to support the 
proposed project’s historic preservation review under HRS Chapter 
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6E-42 and Hawai‘i Administrative Rules (HAR) Chapter 13-275. The 
document is intended to support the proposed project’s environmental 
review and may also serve to support the proposed project’s historic 
preservation review under HRS Chapter 6E-8 and HAR Chapter 13-
275. 

Consultation Effort Hawaiian organizations, agencies, and community members were 
contacted in order to identify potentially knowledgeable individuals 
with cultural expertise and/or knowledge of the project area and the 
vicinity. The organizations consulted included the State Historic 
Preservation Division (SHPD), the Office of Hawaiian Affairs (OHA), 
the Kaua‘i-Ni‘ihau Island Burial Council (KNIBC), Kaua‘i Historic 
Preservation Commission, Hawaiian Civic Club of Kaumuali‘i and the 
Queen Debora Kapule Hawaiian Civic Club. 

Results of 
Background 
Research 

Background research for the proposed Project yielded the following 
results: 

Hanamā‘ulu and Wailua Ahupua‘a are comprised of a vast system of 
freshwater resources. Kilohana Crater is the main source for several 
streams including Waiahi and Waika (Soehren 2002:182-183). These 
streams eventually feed into Kapaia Reservoir and Hanamā‘ulu 
Stream. Hanamā‘ulu Stream eventually empties into Hanamā‘ulu Bay. 
During the early 1970s the water flowing from Hanamā‘ulu Stream 
was not only dirty, but extremely polluted. On 9 June 1972, the beach 
at Hanamā‘ulu was closed due to high bacterial levels stemming from 
fecal matter from pasture animals located in the valley. The fecal 
matter was spread by runoff into the stream from plantation irrigation 
water. The beach was closed for two years and was reopened after 
pollution problems were corrected (Clark 1990:6). 

The most popular and literal translation of Wailua is “two waters,” 
supposedly referring to the two main forks (north and south) that 
comprise the Wailua River. The main source that feeds the river is 
Mount Wai‘ale‘ale, the highest mountain on Kaua‘i. The mauka 
waterfalls, Kapakanui and Kapakaiki, literally refer to “big” and “little 
raindrop” (Pukui et al. 1974:187). ‘Ōpaeka‘a (“rolling shrimp”) Stream 
also flows into Wailua River (Pukui et al. 1974:171). Streams of the 
north fork of Wailua River include Kawi, Uhau ‘iole, and Keāhua. 
Streams of the south fork of the river include ‘Ili‘ili‘ula and Hāli‘i. 
Hanamā‘ulu Ahupua‘a is home to Kalauokamanu Heiau which was a 
large walled heiau (Pre-Christian place of worship) of po‘okanaka 
(sacrificial) class (Site 103; Bennett 1931:125). In 1855, a large section 
of a wall was destroyed to make room for the sugar mill of the Lihue 
Plantation. Kalauokamanu Heiau is located approximately two miles 
south of the MSWLF. 
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Wailua Ahupua‘a was believed to be the political epicenter of Kaua‘i 
during ancient times. At least seven major heiau have been recorded in 
a relatively small portion of Wailua Ahupua‘a: Pōhaku‘ele‘ele Heiau, 
Hikinaakalā Heiau, Holoholokū Heiau, Pōhaku Ho‘ohānau, Malae 
Heiau, Poli‘ahu Heiau, and the Pōhaku kani Bellstone. The complex of 
heiau was declared a National Historic Landmark in 1962 and 
designated as State Inventory of Historic Properties (SIHP) # 50-30-
08-502. The complex of heiau is located approximately two miles 
north of the proposed Project area. 

According to some kamaʻāina of the area, Wailua Ahupua‘a was 
known as a pu‘uhonua or place of refuge (Smith 1955:15). Pu‘uhonua 
were places of peace and safety for transgressors and non-combatants 
in times of strife. Historian John Papa ‘Ī‘ī specifically states 
Holoholokū Heiau was a pu‘uhonua. Author and historian Frederick B. 
Wichman asserts Hikina-a-ka-lā was the pu‘uhonua (Wichman 
1985:70). Judge Lyle A. Dickey maintains the pu‘uhonua was Hauola 
(Dickey 1917:15). 

Other points of interest in Wailua Ahupua‘a include the Pae-ki‘i-
māhū-o-Wailua petroglyphs and the footprints at Wailua Bay. The 
petroglyphs are carved on a number of boulders on the south side of 
the mouth of the Wailua River. On the north side of Wailua Bay at 
Malohua lies a rock with large footprints. A second footprint is said to 
be on a rock below the water (Dickey 1917:20). There are five 
different accounts on how the footpritnts were created (Section 3.4.6).  
The ahupua‘a of Wailua was once the main residence of Debora 
Ha‘akūlou Kapule, the former wife of Kaua‘i ruler Kaumuali‘i and 
arguably the most powerful person on Kaua‘i in 1820. She was given 
the ahupua‘a by Ka‘ahumanu where she served as the haku‘āina or 
landlord. After Kaumuali‘i’s death in May  1824, the people of Kaua‘i 
were in turmoil regarding land tenure distribution. Kaumuali‘i’s reign 
was subservient to Kamehameha II (Liholiho) (Stauffer 1994:52-54). 
Liholiho announced he would not take Kaumuali‘i’s land. 
Traditionally, upon the death of a sovereign the land titles of ali‘i 
would be arranged and maka‘āinana lands were fixed. This 
rearrangement was known as the kālai‘āina. Kaumuali‘i orally stated 
that he wanted the lands to remain “as is” for the ali‘i and 
maka‘āinana. The last time this arrangement was done was upon 
Kamehameha I’s death (Stauffer 1994:53). Kaumuali‘i’s son, George 
Humehume, led a revolt in August 1824. George Humehume’s 
intention was to have a kālai‘āina, a redistribution of lands amongst 
ali‘i, hoping to be appointed as governor and successor to his father 
and claiming lands (Stauffer 1994:55). A brutal battle broke out 
leaving men, women, and children dead from Kōloa to Līhu‘e 
(Stauffer 1994:61). Kalanimoku, a Big Island ali‘i and Ka‘ahumanu’s 
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main partner in government decisions, returned to O‘ahu convening a 
council of Big Island ali‘i who decided Kaua‘i should be given to the 
new king, Kamehameha III (Kauikeaouli), since Liholiho perished on 
his trip to Great Britain (Stauffer 1994:62-63). Because Kauikeaouli 
was underage, Kahalai‘a, nephew to Kalanimoku was appointed as his 
guardian as a consolation and Kalanimoku was appointed as governor 
of Kaua‘i. Twenty years later a final kālai‘āina would be established in 
the form of the Māhele. Because of the change in powers stemming 
from the revolt, no land shares existed for claims prior to 1824. All 
claims began from 1824 when Kalanimoku became governor of Kaua‘i 
(Stauffer 1994:67). Although Ka‘ahumanu had given Debora the 
ahupua‘a, her claim was moot. The thousands of acres she once 
possessed were now Crown Lands. Debora was awarded a handful of 
acres including the area now known as Coco Palms, located over a 
mile and a half north east of the proposed Project area. Debora stayed 
in Wailua until 1835 and eventually moved to Waimea. Debora Kapule 
died in 1853.  

The ahupua‘a of Hanamā‘ulu was purchased by Paul Isenberg, the 
manager of Lihue Plantation (Damon 1931:742-747). By 1870, the 
plantation owned 17,000 acres of undeveloped land in Hanamā‘ulu. 
Albert Spencer Wilcox started the first sugar cane plantation in 
Hanamā‘ulu called the Hanamaulu Plantation (Dorrance and Morgan 
2000:28). A mill was erected in 1877. A railroad was constructed to 
connect the fields to the mill. In 1898, Hanamaulu Plantation merged 
into Lihue Plantation. Hanamaulu Mill operated until 1920 but was 
later converted into housing for workers.  

Southeast of the proposed Project area is a plantation camp called 
Kapaia. Plantation camps housed various plantation operators in 
discrete ethnic communities. In 1948, a footbridge that once crossed 
the Hanamā‘ulu Stream was replaced by the Kapaia Swinging Bridge. 
This 125-foot suspension footbridge enabled Chinese, Filipino, and 
Portuguese laborers and their families to go back and forth from work, 
school, shopping, and play to their respective camps on opposite sides 
of the stream (Voorhis 2011). After years of exposure, the blank board 
and steel rope structure had deteriorated to such an extent that in 2006 
Kaua‘i County closed and barricaded the bridge for safety reasons. As 
a historical crossroad, the Kapaia Swinging Bridge was listed on the 
State Register of Historic Places in 2008 (SIHP # 50-30-11-9077) 
(Voorhis 2011).  

A previous oral history written in 1985 by Jeffrey Agader (Agader 
2004), who grew up in Hanamā‘ulu during the 1950s, depicts the 
cultural and historical background of the ahupua‘a with nuanced 
recollections: 
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Mr. Agader describes the plantation store as a small wooden structure. 
He recalls a butcher counter in the rear, bottled sodas for a nickel, a 
freezer containing ice cream and popsicles, and a glass case with 
sundry items. His mother would shop for household items and would 
charge them to his father’s plantation number. 

Mr. Agader states that growing vegetables was a necessity. The 
plantation store only sold onions, potatoes, and carrots. The only other 
source was a Japanese man who peddled his vegetables from a truck 
once a week. The Agader’s garden consisted of vegetables such as 
eggplant, lima bean, bittermelon, pumpkin, squash, and other plants. 
Mr. Agader recalls fishing with his father in Wailua and Hanamā‘ulu. 
He would catch mullet in the ponds above Wailua and ‘opae (shrimp) 
in nets at night in Hanamā‘ulu River. Mr. Agader remembers his father 
eating the ‘opae raw with lemon juice. Mr. Agader enjoyed the ‘opae 
fried.  

Another favored fishing area was the mountain streams and reservoir 
behind Kālepa Ridge. 
Mr. Agader recalls Kālepa Ridge as “a popular playground.” He 
remembers the mountain range being “covered with ironwood trees 
and lantana brush.” From the top of the range you could see all of 
Hanamā‘ulu including the bay where the movie Donovan’s Reef 
starring John Wayne was filmed. 

Results of 
Community 
Consultation 

Kama‘āina (native born) and kūpuna (elders) with knowledge of the 
proposed Project and study area participated in semi-structured 
interviews for this CIA from October 2012 to March 2013. CSH 
attempted to contact 58 individuals for this CIA report, of which seven 
responded (via phone or e-mail), two individuals participated in formal 
interviews, and one group interview (consisting of three family 
members) was conducted (the participants of the group interview later 
declined to participate in the study). A summary of the information 
gathered from the community consultation is presented below: 
Liberta Hussey Albao is concerned that ‘opala (trash) is disturbing and 
that a landfill will affect water quality. 

Hanamā‘ulu resident Leopold “Butch” Durant states that his biggest 
concern is runoff water. Every year there is a large storm. Last year a 
storm forced him to evacuate his home and ruined a couple of his taro 
patches. 

Presley Wann of the KNIBC states the proposed Project area is “pretty 
safe culturally-wise” because it was primarily plantation land. He 
noted the island of Kaua‘i is in need of some kind of landfill.  
Kupuna Val Ako states the proposed location for the Project is “not 
okay” and raises the concern of runoff with the Project area being near 
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Hanamā‘ulu Stream and Wailua Falls. In addition, the presence of 
streams and ditches from former plantation use still exist in the area 
contributing to runoff. However, he acknowledges that proper disposal 
of garbage is important. 

Hanamā‘ulu resident, Joe Rosa, was born and raised on the grounds of 
the former Lihue Plantation. Many plantation camps once dotted both 
sides of Ma‘alo Road and were segregated by ethnic groups. Japanese 
camps included Abe Camp, Nagao Camp, Aii Camp, and Tanaka 
Camp. Pukaki Camp consisted of Portuguese workers but later had a 
mix of Puerto Rican workers. Westle Camp and Christian Camp were 
German camps located in the mauka region of Wailua Ahupua‘a. 
Camps cultivated other crops besides sugarcane including cucumbers 
and bell peppers. 

Mr. Rosa states the main water source for the Wailua River is 
Wai‘ale‘ale. A trail from the Wailua Falls lookout leads to a pool 
down below. Mr. Rosa recalls mullet, yellow fin pāpio (juvenile 
crevalle, jack, or pompano), and āholehole (juvenile Hawaiian flagtail) 
swimming upstream from Wailua Bay. He recalls people throwing net 
at the base of the falls. Other types of aquatic life include funa, a timid 
hybrid of koi fish. Due to the introduction of bass and tilapia at the 
base of the falls, koi could also be found at the falls. Mr. Rosa notes 
that people would use the blood of the koi to treat asthma. ‘Ōpae 
(shrimp), ‘o‘opu (general name for fishes included in the families 
Eleotridae, Gobiidae, and Blennidae), and scorpion ‘ōpae could also be 
found at the base of the falls. 

Mr. Rosa recalls pake opu (catfish) inhabiting Kapaia Stream, 
Hanamā‘ulu Stream, and neighboring reservoirs. Mud turtle could be 
found at the Rego Turtle Farm in Hanamā‘ulu and in watercress 
patches. Prawns could be found in the back of the Coco Palms where 
they eventually made their way to Kapaia Stream. Samoan crab could 
also be found in Hanamā‘ulu Stream. 
Mr. Rosa notes the Hanamā‘ulu area was rich with plants including 
guava, hāpu‘u fern, and pepeiao (tree fungus). Pepeiao was gathered 
from the hau (beach hibiscus) tree.  

In addition to aquatic life and plants, hunting played a large role in 
gathering food. Mr. Rosa states permits needed to be obtained to hunt 
pheasant, pigs, and quail. Mr. Rosa recalls hunting mauka of Kūhio 
Highway. Pheasant and quail were prepared teriyaki style. Pig was 
seasoned well to take out the gaminess then roasted. Frogs could be 
found in streams and were consumed. Some would fry the frogs like 
chicken, others would make a stew. Deer could be found on the  
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western mauka lands of Koke‘e. Prior to the closing of Lihue 
Plantation, deer were spotted in the Kilohana area. 

Mr. Rosa shared many concerns regarding the proposed Project: 
Flumes and ditches are still present on the lands mauka of Kālepa 
Ridge. 

The proposed site currently sits on land zoned as agriculture. In order 
for the landfill to come to fruition, the land would need to be rezoned. 
If there is a landfill, waste would eventually make its way to Wailua 
Falls, polluting the valleys along the way, affecting the water table and 
the entire water system around the proposed Project area.  
Hulē‘ia National Wildlife Refuge is located southwest of the proposed 
Project area. The refuge is home to eight types of waterbirds, five of 
which are endangered. The endangered species include the ae‘o 
(Hawaiian stilt), ‘alae ke‘oke‘o (Hawaiian coot), ‘alae‘ula (Hawaiian 
moorhen), koloa maoli (Hawaiian duck), and the nēnē (Hawaiian 
goose). Other birds that consider the refuge home include the kōlea 
(Pacific golden plover), ‘akekeke (Ruddy turnstone), and ‘ūlili 
(Wandering tattler) (http://www.fws.gov/huleia/ wildlife.html). Mr. 
Rosa is concerned the proposed landfill will draw the nēnē and other 
birds to the site as scavengers thus being prey to cats, rats, and dogs 
who would gather in the area also looking for food. 

Mr. Rosa points out that traffic safety is an issue. If the main point of 
entry to the proposed landfill is via Ma‘alo Road at the foot of Kapaia 
Bridge, the road curves from both sides which could cause brake 
failures leading to accidents and possibly death. In addition to safety 
precautions, he adds that Ma‘alo Road would need to be widened. The 
single land road was “not built to take the heavy weights of trucks” 
and he notes that tour buses do not access Ma‘alo Road. 

Impacts and 
Recommendations 

Based on information gathered from archival documents, previous 
archaeological reports, and community consultation detailed in this 
CIA report, CSH recommends the following measures to mitigate 
potentially adverse impacts on cultural, historical, and natural 
resources, practices, and beliefs: 

According to previous research, during the 1970s Hanamā‘ulu Stream 
discharged silty and polluted water, eventually emptying into 
Hanamā‘ulu Bay. The pollution stemmed from fecal matter from 
pasture animals located in the valley, later spread by runoff into the 
stream from plantation irrigation water (Clark 1990:6). In addition, 
two community members raised concerns regarding this problem: 
Mr. Leopold “Butch” Durant is concerned with runoff. His property is 
southeast of the Project area and sits adjacent to Hanamā‘ulu Stream.  
Kupuna Val Ako is also concerned with runoff. He has raised the 
concern that the Project area is adjacent to Hanamā‘ulu Stream and 
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Wailua Falls and that other streams and ditches from the plantation era 
still exist in the vicinity.  

CSH recommends the County of Kaua‘i and the community 
(especially those situated along Hanamā‘ulu Stream) have discussions 
specific to this concern and work toward a solution. 
Personnel involved in construction activities of the proposed Project 
should be informed of the possibility of inadvertent cultural finds, 
including human remains. Should any burials or other cultural finds be 
identified during ground disturbance, the construction contractor 
should immediately cease all work while the appropriate agencies are 
notified pursuant to applicable law. 

Ka Pa‘akai Analysis In Ka Pa‘akai v. Land Use Commission, 94 Hawai‘i 31, 74, 7 P.3d 
1068, 1084 (2000), the Court held the following analysis also be 
conducted: 

1. The identity and scope of valued cultural, historical, or natural
resources in the petition area, including the extent to which
traditional and customary native Hawaiian rights are exercised
in the petition area;

2. The extent to which those resources—including traditional and
customary native Hawaiian rights—will be affected or impaired
by the proposed action; and

3. The feasible action, if any, to be taken by the LUC to reasonably
protect native Hawaiian rights if they are found to exist.

The CIA found there are no known traditional and customary Native 
Hawaiian rights exercised in the petition area. Under the Ka Pa‘akai 
Case, the required analysis therefore ends after the determination that 
there are no known traditional and customary Native Hawaiian rights 
exercised in the 344-acre petition area. 
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Section 1    Introduction 

1.1 Project Background 
At the request of AECOM Technical Services, Inc. (AECOM), and R.M. Towill Corporation, 

on behalf of the County of Kaua‘i, Cultural Surveys Hawai‘i Inc. (CSH) is conducting a cultural 
impact assessment (CIA) for the proposed Municipal Solid Waste Landfill (MSWLF) and 
Resource Recovery Park (RRP), Wailua Ahupua‘a, Līhu‘e District, Kaua‘i, Tax Map Key 
(TMK): [4] 3-9-002:020 (Figure 1, Figure 2, Figure 3, Figure 4). The proposed Project area is 
approximately 264 acres. 

There is also an alternative location for the proposed RRP at TMK: [4] 3-8-002:001, 
Hanamā‘ulu and Wailua Ahupua‘a, Līhu‘e District, Kaua‘i. Two alternatives are being 
considered by the County and the landowners: Alternative A) the 264-acre site would contain the 
MSWLF and the 80-acre site would contain the RRP; and, Alternative B) the 264-acre site would 
contain both the MSWLF and RRP. The access road location is currently in the initial planning 
stage and is subject to change pending the results of the EA/EIS evaluation. 

1.2 Document Purpose 
The project requires compliance with the State of Hawai‘i environmental review process 

(Hawai‘i Revised Statutes [HRS] Chapter 343), which requires consideration of a proposed 
project’s effect on cultural practices. Through document research and cultural consultation 
efforts, this report provides information pertinent to the assessment of the proposed project’s 
impacts on cultural practices and resources (per the Office of Environmental Quality Control 
[OEQC]’s Guidelines for Assessing Cultural Impacts). 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 Chapter 6E-42 and Hawai‘i Administrative Rules (HAR) Chapter 13-275. 

1.3 Scope of Work 
The scope of work for this CIA includes: 

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. A 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 traditional cultural 
practices at or near the parcel, present uses of the parcel, and/or other (non-Hawaiian) 
practices, uses, or traditions associated with the parcel and environs. 

4. Preparation of a report summarizing the results of these research activities. 
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1.4 Environmental Setting 

1.4.1 Natural Environment 
The Project area is located over one mile inland from the east shore of Kaua‘i, mauka of 

Kālepa Ridge, and approximately one mile southwest of the south fork of the Wailua River in 
Wailua Ahupua‘a. The ahupua‘a (land division extending from the uplands to the sea) of 
Hanamā‘ulu and Wailua are situated in the old moku (or district) of Puna. Today, Wailua 
Ahupua‘a is split into two districts. North of the Wailua River is in the district of Kawaihau and 
south of the river is considered the district of Līhu‘e. Hanamā‘ulu Ahupua‘a is also in the district 
of Līhu‘e. Wailua Ahupua‘a is the largest ahupua‘a in both district systems, totaling 20,255 
acres. Stretching from the shoreline to its mauka (toward the mountains) extent at Wai‘ale‘ale 
(elevation 5,080 ft), the ahupua‘a encompasses most of the small streams and tributaries that 
flow into the Wailua River, the largest and singular navigable river in the state of Hawai‘i 
(Handy and Handy 1972:425). 

The Wailua River and its tributaries comprise the major drainage system for the central area 
of the Līhu‘e basin. The Līhu‘e basin is bound by the Hā‘upu Mountains to the south, 
Wai‘ale‘ale to the west, and the Makaleha Mountains to the north.  

The proposed Project area receives between 1,500 and 2,000 mm mean annual rainfall 
(Giambelluca et al. 1986). Vegetation within the project area includes Java plum, Christmas 
berry, Albizia, bird’s nest fern, guava, and exotic grasses.  

According to the U.S. Department of Agriculture (USDA) soil survey (Foote et al. 1972), the 
project area consists of soils from the Hanalei Series (HnA, Hanalei silty clay, 0 to 2% slopes; 
HrB, Hanalei silty clay, deep water table, 0 to 6% slopes), Ioleau Series (IoB, Ioleau silty clay 
loam, 2 to 6% slopes; IoC, Ioleau silty clay loam, 6 to 12% slopes), Kapa‘a Series (KkD, Kapaa 
silty clay, 15 to 25% slopes), Lihue Series (LhD, Lihue silty clay, 0 to 8% slopes; LhC, Lihue 
silty clay, 8 to 15% slopes; LhE2, Lihue silty clay, 25 to 40% slopes, eroded; LIB, Lihue 
gravelly silty clay, 0 to 8% slopes; LIC, Lihue gravelly silty clay, 8 to 15% slopes), Nonopahu 
Series (NnC, Nonopahu clay, 2 to 10% slopes), and Puhi Series (PnB, Puhi silty clay loam, 3 to 
8% slopes; PnC, Puhi silty clay loam, 8 to 15% slopes; PnD, Puhi silty clay loam, 15 to 25% 
slopes). Figure 5 displays all soils within and in the vicinity of the Project area. The following 
listed soils are found within the Project area boundaries.  

The Hanalei Series consists of somewhat poorly drained to poorly drained soils on bottom 
lands on Kaua‘i and O‘ahu. These soils developed in alluvium derived basic igneous rock and 
area level to gently sloping (Foote et al. 1972). Elevations range from nearly sea level to 300 ft. 
Hanalei silty clay, 0 to 2% slopes (HnA) is found on stream bottoms and flood plains. 
Permeability is moderate, runoff is very slow, and the erosion hazard is no more than slight 
(Foote et al. 1972:38). This particular soil is used for taro, pasture and sugarcane. Hanalei silty 
clay, 2 to 6% slopes (HnB) has a slow runoff and the erosion hazard is slight. This soil is also 
used for taro, pasture, and sugarcane. 

The Ioleau Series consists of well-drained soils on the uplands of Kaua‘i (Foote et al. 
1972:47). These soils developed in material weathered from basic igneous rock most likely 
mixed with volcanic ash. This particular series can be found on gently sloping to steep elevations
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Figure 1. Portion of the 1998 Lihue USGS 7.5-Minute Series topographic quadrangle, displaying 

proposed Project area and potential driveways



Cultural Surveys Hawai‘i Job Code: WAILUA 20  Introduction 

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 4 
TMKs: [4] 3-9-002: 020 and [4] 3-8-002:001  

 

 
Figure 2. Aerial photograph (Google Earth) depicting the Project areas and potential driveways
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Figure 3. Tax Map Key (TMK): [4] 3-8-002 with proposed Resource Recovery Park and potential driveway in Hanamā‘ulu Ahupua‘a 

(Hawaiʻi TMK Service 2013)
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Figure 4. TMK: [4] 3-9-002 depicting the proposed Project areas which include the proposed Municipal Solid Waste Landfill, 

Resource Recovery Park, and potential driveways (Hawaiʻi TMK Service 2013)
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Figure 5. Overlay of USDA soil survey (Foote et al. 1972) on portion of Lihue USGS 7.5-Minute 

Series topographic quadrangle, depicting proposed Project area
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ranging from 100 to 750 ft. Ioleau soils are geographically associated with Lihue and Puhi soils. 
Ioleau silty clay loam, 6 to 12% slopes (IoC) is found on ridge tops in mauka regions. The soil is 
very strongly acid to extremely acid throughout. Permeability is slow to moderately slow with 
runoff that is medium and an erosion hazard that is moderate (Foote et al. 1972:48). This soil is 
used for sugarcane, pasture, pineapple, orchards, and truck crops. Ioleau silty clay loam, 2 to 6% 
slopes (IoB) has a profile like that of Ioleau silty clay loam, 6 to 12% slopes (IoC). Runoff is 
slow and the erosion hazard is slight. Roots can penetrate to a depth of 25 to 40 in. Like IoC 
soils, IoB is used for sugarcane, pasture, pineapples, orchards, and truck crops. 

The Kapaa Series consists of well-drained soils on uplands on the islands of Kaua‘i and 
O‘ahu. These soils developed in material weathered from basic igneous rock (Foote et al. 
1972:61). This particular series are gently sloping to extremely steep and have elevations ranging 
from 200 to 800 ft. Kapaa silty clay, 15 to 25% slopes (KkD) has a medium runoff and the 
erosion hazard is moderate (Foote et al. 1972:62). This particular soil is used for sugarcane, 
pineapple, pasture, orchards, wildlife habitat, and woodland. 

The Lihue Series consists of well-drained soils on uplands on the island of Kaua‘i. Elevations 
range from gently sloping (nearly sea level) to steep (800 ft). The annual rainfall amount for this 
series is 40 to 60 in (Foote et al. 1972:82). The LhB series (Lihue silty clay, 0 to 8% slopes) is 
found on the tops of broad interfluves in the uplands. This type of soil is usually used for 
sugarcane, pineapple, pasture, truck crops, orchards, wildlife habitat, and home sites. Foote goes 
on to describe LhB: 

In a representative profile the surface layer is dusky-red silty clay about 12 inches 
thick. The subsoil, more than 48 inches thick, is dark-red and dark reddish-brown, 
compact silty clay that has subangular blocky structure. The substratum is soft, 
weathered rock. The surface layer is strongly acid. The subsoil is slightly acid to 
neutral. 

Permeability is moderately rapid. Runoff is slow, and the erosion hazard is no 
more than slight. The available water capacity is about 1.5 inches per foot of soil. 
In places roots penetrate to a depth of 5 feet or more. [Foote et al 1972:82] 

Lihue silty clay, 8 to 15% slopes or LhC, is used for sugarcane, pineapple, pasture, truck 
crops, orchards, wildlife habitat, and home sites (Foote et al. 1972:83). Runoff is slow and the 
erosion hazard is slight for the LhC series. 

Lihue silty clay, 25 to 40% slopes, eroded (LhE2) and Lihue gravelly silty clay, 0 to 8% 
slopes (LIB) is similar to Lihue silty clay, 0 to 8% slopes (LhB) (Foote et al. 1972:83). The only 
difference is that LhE2 has a thinner surface layer than LhB and LIB contains ironstone-gibbsite 
pebbles and has brighter colors in the B horizon than LhB. Lihue gravelly silty clay, 8 to 15% 
slopes (LIC) has slow runoff and the erosion hazard is slight. This soil is used for sugarcane, 
pasture, wildlife habitat, and home sites. 

The Nonopahu Series consists of moderately well drained soils on uplands on Kaua‘i Island. 
These soils have developed in material weathered from igneous rock relatively high in olivine. 
This series can be found from gently sloping (sea level) to moderately sloping (800 ft). The 
annual rainfall is from 23 to 40 in (Foote et al. 1972:100). The Nonopahu Series soils are used 
for irrigated sugarcane and pasture. The natural vegetation consists of koa haole, klu, and feather 
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fingergrass. Specifically, the Nonopahu clay with 2 to 10% slopes (NnC) can be found on low 
ridges on uplands. Runoff is medium and the erosion hazard is moderate. The available water 
capacity is about 1.3 in per ft of soil. Roots can penetrate to a depth of 5 ft or more making 
workability difficult. The NnC soil is used for sugarcane and pasture. 

The Puhi Series consists of well-drained soils on uplands on the island of Kaua‘i. These soils 
developed in material derived from basic igneous rock. Soils range from nearly level to steep 
with elevations from 175 to 500 ft. Puhi soils are geographically associated with Lihue and 
Kapaa soils (Foote et al. 1972:115). Puhi silty clay loam, 3 to 8% slopes (PnB) and Puhi silty 
clay loam, 8 to 15% slopes (PnC) both have a slow runoff and the erosion hazard is slight. Puhi 
silty clay loam, 15 to 25% slopes (PnD) has runoff that is medium and the erosion hazard is 
moderate. PnB, PnC, and PnD soils are used for sugarcane, pineapple, orchards and pasture.  

1.1.1 Built Environment 

The area immediately surrounding the proposed Project area is fairly rural, with an aerial 
photograph showing the land being used primarily for agricultural fields including grazing. Most 
development in this area is focused on the south side of Kālepa Ridge near the shore. Ma‘alo 
Road bounds the southwestern side of the Project area. 
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Section 2    Methods 
Historical documents, maps and existing archaeological information pertaining to the sites in 

the vicinity of this project were researched at the CSH library. Information on Land Commission 
Awards (LCA) was accessed through Waihona ‘Āina Corporation’s Māhele Data Base 
(www.waihona.com) and the Office of Hawaiian Affairs’ (OHA) Papakilo Database 
(www.papakilodatabase.com). The State Historic Preservation Division (SHPD), OHA, Kaua‘i-
Ni‘ihau Island Burial Council (KNIBC), the Kaua‘i Historic Preservation Commission and 
community and cultural organizations in Hanamā‘ulu and Wailua, such as the Kaumuali‘i 
Hawaiian Civic Club and Queen Debora Kapule Hawaiian Civic Club were contacted in order to 
identify potentially knowledgeable individuals with cultural expertise, information and/or history 
of the project area and the surrounding vicinity.  

The definitive source for Hawaiian place names is Place Names of Hawai‘i (Pukui et al. 
1974), but additional place-name translations and interpretations were also gleaned from 
historical maps, Land Commission documents available at the Hawai‘i State Archives or on the 
internet at www.waihona.com and www.papakilodatabase.com, and from other place-name texts 
such as Clark (2002). Some place names in this report—discussed in the next section—were also 
gathered from USGS 7.5-Minute Series topographic maps. 

Research for the Traditional Background section centered on Hawaiian activities including 
religious and ceremonial knowledge and practices; traditional subsistence land use and 
settlement patterns; gathering practices and cultivation pursuits; as well as Hawaiian place names 
and mo‘olelo (oral traditions), mele (song), oli (chants), ‘ōlelo no‘eau (proverbs) and more. The 
Historic Background section research focused on land transformation, development, and 
population changes beginning in the early post–European Contact era to the present day. 

2.1 Community Consultation 

2.1.1 Sampling and Recruitment 
A combination of qualitative sampling methods was used to identify and invite potential 

participants to the study. These methods are used for intensive case studies, such as ethnohistoric 
studies, to recruit people who are hard to identify, or are members of elite groups (Bernard 
2006:190). Our purpose is not to establish a representative or random sample. It is to “identify 
specific groups of people who either possess characteristics or live in circumstances relevant to 
the social phenomenon being studied. This approach to sampling allows the researcher to 
deliberately include a wide range of types of informants and also to select key informants with 
access to important sources of knowledge” (Mays and Pope 1995:110). 

We began with purposive sampling informed by referrals from known specialists and relevant 
agencies. For example, we contacted the SHPD, OHA, KNIBC, and community and cultural 
organizations in and around Wailua for their brief response/review of the Project and to identify 
individuals with cultural expertise and/or knowledge of the Project area and vicinity, cultural and 
lineal descendants, and other appropriate community representatives and members. Based on 
their in-depth knowledge and experiences, these key respondents then referred CSH to additional 
potential participants who were added to the pool of invited participants. This is snowball 
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sampling, a chain referral method that entails asking a few key individuals (including agency and 
organization representatives) to provide their comments and referrals to other locally recognized 
experts or stakeholders who would be likely candidates for the study (Bernard 2006:192). CSH 
also employs expert or judgment sampling which involves assembling a group of people with 
recognized experience and expertise in a specific area (Bernard 2006:189–191). CSH maintains a 
database that draws on over two decades of established relationships with community consultants 
(cultural practitioners and specialists, community representatives and cultural and lineal 
descendants). The names of new potential contacts were also provided by colleagues at CSH and 
from the researchers’ familiarity with people who live in or around the Project area. Refer to 
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Table 3 for a complete list of individuals and organizations who participated in this cultural 
impact assessment. 

CSH focuses on obtaining in-depth information with a high level of validity from a targeted 
group of relevant stakeholders and local experts. Our qualitative methods do not aim to survey an 
entire population or subgroup. A depth of understanding about complex issues cannot be gained 
through comprehensive surveying. Our qualitative methodologies do not include quantitative 
(statistical) analyses, yet they are recognized as rigorous and thorough. Bernard (2006:25) 
describes the qualitative methods as “a kind of measurement, an integral part of the complex 
whole that comprises scientific research.” Depending on the size and complexity of the Project, 
CSH reports include in-depth contributions from about one-third of all participating respondents. 
Typically this means three to 12 interviews.  

2.1.2 Informed Consent Protocol 
An informed consent process was conducted as follows: 1) before beginning the interview, 

the CSH researcher explained to the participant how the consent process works, the Project 
purpose, the intent of the study and how his/her information will be used; 2) the researcher gave 
him/her a copy of the Authorization and Release Form to read and sign; 3) if the person agreed to 
participate by way of signing the consent form or by providing oral consent, the researcher 
started the interview; 4) the interviewee received a copy of the Authorization and Release Form 
for his/her records, while the original was stored at CSH; 5) after the interview was summarized 
at CSH (and possibly transcribed in full), the study participant was afforded an opportunity to 
review the interview notes (or transcription) and summary and to make any corrections, deletions 
or additions to the substance of their testimony/oral history interview (this was accomplished 
primarily via phone, post or e-mail follow-up and secondarily by in-person visits); 6) participants 
received the final approved interview, photographs and the audio-recording and/or transcripts of 
their interview if it was recorded. They were also given information on how to view the draft 
report on the Office of Environmental Quality Control (OEQC) website and offered a hardcopy 
of the report once the report is a public document. 

2.1.3 Interview Techniques 
To assist in discussion of natural and cultural resources and cultural practices specific to the 

Project area, CSH initiated unstructured and semi-structured interviews (as described by Bernard 
2006), asking questions from the following broad categories: gathering practices and resources, 
burials, trails, historic properties and wahi pana (storied place). The interview protocol is tailored 
to the specific natural and cultural features of the landscape in the Project area identified through 
archival research and community consultation. These interviews and oral histories supplement 
and provide depth to consultations from government agencies and community organizations that 
may provide brief responses, reviews and/or referrals gathered via phone, e-mail and 
occasionally face-to-face commentary. 

2.1.3.1 In-depth Interviews and Oral Histories  

Interviews are conducted with individuals or in focus groups comprised of kūpuna and 
Kama‘āina (Native-born) who have a similar experience or background (e.g., the members of an 
area club, elders, fishermen, hula dancers). Interviews were conducted initially at a place of the 
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study participant’s choosing (usually at the participant’s home or at a public meeting place) 
and/or—whenever feasible—during site visits to the Project area. Generally, CSH’s preference is 
to interview a participant individually or in small groups (two to four); occasionally participants 
are interviewed in focus groups (six to eight). Following the consent protocol outlined above, 
interviews may be recorded on tape or a digital audio device and in handwritten notes, and the 
participant photographed. The interview typically lasts one to four hours, and records the “who, 
what, when and where” of the interviewee. In addition to questions outlined above, the 
interviewee is asked to provide biographical information (e.g., connection to the Project area, 
genealogy, professional and volunteer affiliations, etc.). 

2.1.3.2 Field Interviews 

Field interviews are conducted with individuals or in focus groups who have a similar 
experience or background (e.g., the members of an area club, elders, fishermen, hula dancers) 
and who are physically able and interested in visiting the Project area. In some cases, field visits 
are preceded with an off-site interview to gather basic biographical, affiliation and other 
information about the participant. Initially, CSH researchers usually visit the Project area to 
become familiar with the land and recognized (or potential) cultural places and historic 
properties in preparation for field interviews. All field activities are performed in a manner to 
minimize impact to the natural and cultural environment in the Project area. Where appropriate, 
Hawaiian protocol may be used before going onto the study area and may include the ho‘okupu 
(offering) of pule (blessing), and oli. All participants on field visits are asked to respect the 
integrity of natural and cultural features of the landscape and not remove any cultural artifacts or 
other resources from the area.  

2.2 Compensation and Contributions to Community 
Many individuals and communities have generously worked with CSH over the years to 

identify and document the rich natural and cultural resources of these islands for cultural impact, 
ethno–historical and, more recently, traditional cultural property studies. CSH makes every effort 
to provide some form of compensation to individuals and communities who contribute to cultural 
studies. This is done in a variety of ways. Individual interview participants are compensated for 
their time in the form of a small honorarium and/or other makana (gift); community organization 
representatives (who may not be allowed to receive a gift) are asked if they would like a 
donation to a Hawaiian charter school or nonprofit of their choice to be made anonymously or in 
the name of the individual or organization participating in the study; contributors are provided 
their transcripts, interview summaries, photographs and—when possible—a copy of the cultural 
impact assessment report; CSH is working to identify a public repository for all cultural studies 
that will allow easy access to current and past reports; CSH staff do volunteer work for 
community initiatives that serve to preserve and protect historic and cultural resources (for 
example in, Lāna‘i, Waimānalo, and Kaho‘olawe). Generally our goal is to provide educational 
opportunities to students through internships, sharing our knowledge of historic preservation and 
cultural resources and the State and Federal laws that guide the historic preservation process, and 
through involvement in an ongoing working group of public and private stakeholders 
collaborating to improve and strengthen the Chapter 343 environmental review process. 

 



Cultural Surveys Hawai‘i Job Code: WAILUA 20                                 Methods 

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 14 
TMKs: [4] 3-9-002: 020 and [4] 3-8-002:001  

 

 

 



Cultural Surveys Hawai‘i Job Code: WAILUA 20  Traditional Background  

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 15 
TMKs: [4] 3-9-002: 020 and [4] 3-8-002:001  

 

Section 3    Traditional Background  
This section draws from archaeology and ethnography, histories, mo‘olelo written by Native 

Hawaiians, and an archive of historic documents and images to present a portrait of Hawaiian 
culture and history as it relates to the specific Project area. It explores the general history of the 
moku of Līhu‘e. The report then narrows to the ahupua‘a of Hanamā‘ulu and Wailua regarding 
the natural landscape, settlement and subsistence patterns, wahi pana, and associated mo‘olelo. 
The report then shifts to the introduction of private property, the plantation era, development, 
recollections of a previously recorded oral history, and interviews from community members. 
Finally, the report summarizes the immediate cultural and historical background of the current 
proposed Project area. 

3.1 Place Names of Hanamā‘ulu 
Hanamā‘ulu Ahupua‘a is located in the district of Līhu‘e. Hanamā‘ulu literally translates to 

“tired (as from walking) bay” as translated by Pukui (Pukui et al. 1974:41). Hanamā‘ulu was a 
term “used to describe the many extra miles a traveler needed to walk in order to get to this 
location; travelers would often arrive with sore feet” (Wichman 1998:61). Hanamā‘ulu was also 
the name of a village (Pukui et al. 1974). The ahupua‘a of Hanamā’ulu occupies a narrow section 
of Kaua‘i that is nestled on the southeast side of the island.  

3.1.1 Coastal Hanamā‘ulu 
Ahukini State Recreation Pier is a one-acre park on the southern point of Hanamā‘ulu Bay 

(Clark 1990:5). The pier is an old landing that was formerly known as Ahukini Landing and 
was used as a small boat landing. The landing was improved by Ahukini Terminal Company 
during the early 1920s to facilitate shipping to plantations in Līhu‘e, Kawaihau, and Kīlauea 
districts. By 1924, the company built the pier and a 300-ft long breakwater including dredging 
for a turning basin. The company also built a railroad from Ahukini to the Lihue Mill and from 
Ahukini to Keālia via Kapa‘a. Ahukini Pier was the first pier that interisland and overseas 
vessels could tie up at for loading and unloading. The height of its use was during World War II 
until 1945 (Clark 1990:6). Post-war shipping operations were later carried out at Nāwiliwili 
Harbor which had been improved to accommodate larger vessels that were unable to enter 
Ahukini Pier. The facilities at Ahukini were slowly vacated and by June 1950 the site was 
abandoned. The pier was later dismantled and in 1978 Ahukini Landing was converted into a 
park. The park is a very popular fishing spot. Certain spear and netting activities are prohibited at 
the pier. 

Located at the head of Hanamā‘ulu Bay (Figure 6 and Figure 7) lays Hanamā‘ulu Beach 
Park, a wide bay that is well protected from the open ocean (Clark 1990:6). The park is a 
popular picnic and camping site for residents. The beach is narrow and slopes gently into a 
shallow, sandy-bottomed shoreline. Although conditions seem ideal for swimming, the bay 
waters are usually murky and not very appealing for in-water activities. Hanamā‘ulu Stream 
crosses the southern end of the beach discharging silty water into the bay and contributing to the 
murkiness. During the early 1970s, water flowing from Hanamā‘ulu Stream was not only dirty, 
but extremely polluted. On 9 June 1972, the beach at Hanamā‘ulu was closed for use due to high 
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Figure 6. Photo of Hanamā‘ulu Bay, n.d. (University of Chicago) 
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Figure 7. Photo of Hanamā‘ulu Bay and Līhu‘e Plantation, n.d. (Hawai‘i State Archives)
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bacteria levels. The pollution stemmed from fecal matter from pasture animals located in the 
valley. The fecal matter was spread by runoff into the stream from plantation irrigation water. 
The beach was opened two years later after pollution problems were corrected (Clark 1990:6). 
The outer regions of Hanamā‘ulu Bay are much cleaner, attracting scuba divers and off-shore 
fishermen. Commercial net fishermen surround akule (big-eyed scad) and other migratory fish. 

Nukoli‘i Beach Park was once the site of the Nukoli‘i Dairy. In 1986, the County of Kaua‘i 
completed a beach park with facilities including a comfort station, showers, and parking. 
Coconut trees were planted between the building facilities and the shoreline. The Nukoli‘i 
shoreline is bordered by a long and narrow beachfront with rocks (Clark 1990:7). The nearshore 
bottom is shallow and rocky with scattered pockets of sand. Conditions are generally fair for 
swimming, snorkeling, diving, and fishing. Surfers occasionally ride a break called Graveyards. 
The beach fronting the Wailua Golf Course between Nukoli‘i and Lydgate State Park is a 
continuation of Nukoli‘i Beach. 

3.1.2 Cultural and Historic Sites of Hanamā‘ulu 
The first distinctive landscape feature is Kilohana Crater (“vantage point”) to the west 

reaching an elevation of 1,143 ft (USGS 1965). Ka‘ili‘iliahinale (“pebble stone of the clear 
fire”) is the northernmost peak within this ahupua‘a. Ka‘ili‘iliahinale refers to the markers used 
in the game kōnane, a form of checkers in which one player used white stones and the other 
either black or red stones. This peak may have been a source for the red pebbles (Wichman 
1998:62–63). Kālepa (“to flutter”) is the third peak in the ahupua‘a (Wichman 1998:61).  

The upper slopes of Kilohana Crater are the maka (source) of several streams. Waiahi (“fiery 
water”) and Waiaka (“reflective stream”) are two streams that originate at elevations of 2,500 ft 
and 1,640 ft, respectively (Soehren 2002:182–183). These waters, considered to be kupua (the 
bodies of supernatural beings) (Wichman 1998:60), flow into Kapaia Reservoir, eventually 
feeding into Hanamā‘ulu Stream (also called Kapaia Stream [Soehren 2002]) and pouring into 
the ocean at Hanamā‘ulu Beach Park.  

Ahukini refers to a coastal land section (Pukui et al. 1974), a landing (Pukui et al. 1974; Rice 
1977:14), and a heiau (Pre-Christian place of worship) (Wichman 1998:61). The name Ahukini, 
meaning “altar [for] many [blessings],” probably refers to a heiau which formerly stood in 
Kalapakī near Ahukini Point (south of Ahukini Landing) on a bluff overlooking the sea. The 
heiau was likely named for Ahukini-a-la‘a, one of the three sons of La‘amaikahiki, an ancestor 
of the Kaua‘i chiefly lines. Ahukini lived about AD 1250 (Wichman 1998:61), and became the 
ali‘i nui (supreme chief) of the Puna district (Wichman 2003:39). Ahukini is also the name of a 
landing. Mo‘olelo describes how a brother of Pele landed at Ahukini after he and his brother 
brought Lohi‘au back to life (Rice 1977:14). Kalapaki is another name for the white sand costal 
beach. Nāpali‘o‘oma-o- Hanamā‘ulu lies across the bay from Ahukini. 

3.1.3 Heiau in Hanamā‘ulu 
Kalauokamanu Heiau was a large walled heiau of po‘okanaka (sacrificial) class (Site 103; 

Bennett 1931:125). In 1855, a large walled section of the heiau was destroyed to make room for 
the sugar mill of the Lihue Plantation. There were also two stones associated with this heiau that
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guarded its pathway. It is believed they were chiefs on their way to this heiau, stricken dead by 
the stench from the human sacrifices (Wichman 1998:61–62): 

At the foot of Kalepa there was a large heiau, Ka-lau-o-ka-manu, ‘tip of the 
endpiece of the canoe.’ It was greatly feared because of the many human 
sacrifices that were made there. The stench from the heiau was so bad that 
travelers would hurry holding their noses. This was a large walled temple that was 
destroyed in 1855 to make the foundation for the Hanamā‘ulu sugar mill. 
Beside it are two stones whose story remains but whose names are lost. Chief 
‘U‘u-kani-pō was betrothed to Ka-lau-o-kamani, a chiefess of Hanamā‘ulu and, 
with a friend, Ka-ipo-lei-manu, came to see her. They were walking down the 
path toward Kalepa from Kilohana Crater when they were accosted by a woman. 
The chief recognized his betrothed, Kalauokamani. ‘Turn back!’ she said. ‘Do not 
go near Kalauokamanu. Go toward the mountains. There you will find my sister, 
Moepaki‘i. It is she you must marry.’ ‘U‘u-kani-pō realized that she was seeing 
the ghost of his beloved and determined to find out what had happened to her. 
Ignoring her warnings, the two hurried toward the village. When they came near 
Kalauokamanu, the stench was so strong that the two men were overcome and 
turned into rocks that guard the path, warning all travelers of the danger ahead. 
[Wichman 1998:62] 

3.2 Mo‘olelo of Hanamā‘ulu 

3.2.1 Puna 
A mo‘olelo recorded by Fornander (1996:45–56) and recently retold by Wichman (1998:54) 

describes the ‘āina (land) and kahawai (river[s]) of the Puna District on the island of Kaua‘i. 
After the initial contact, settlers populated Kaua‘i and searched for more land to develop. They 
were able to find it in Puna.  

The ancient kingdom of Puna lies between the walls of Wai‘ale‘ale and the sea, 
cradled by the arms of the Hā‘upu Range on the south and the Makaleha 
Mountains to the north. This area is watered by three small rivers—Hulē‘ia, 
Hanamā‘ulu, and Ke‘ālia—that fed complexes of taro fields. The center of the 
land was also dominated by the watershed of the mighty Wailua River. It began in 
the countless waterfalls that cascade down an immense green amphitheater 
formed by three-thousand-foot cliffs. Small tributaries join to form large ones and 
these combine into large streams, the North and South Forks . . . The river 
becomes broad, deep, and slow, Hawai‘i’s longest navigable stream. It was the 
center of Kaua‘i’s second kingdom, Puna. [Wichman 1998:54] 

3.2.2 Kawelo 
The ali‘i lineage of Kaua‘i comes from the Kawelo ‘ohana (family). The following mo‘olelo 

describes Kawelo and his love for his family. 

Maihuna and Malai-aka-lani have five children in Hanamaulu on Kauai: Kawelo 
mahamahaia, Kawelo-lei-ko‘o, Kawelo-lei-makua (the subject of the story), and 
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Kawelo-kamalama, all sons, and Kaena-ku-aka-lani, a daughter. The maternal 
grandparents bring up Kawelo at Wailua with Ai-kanaka (Man-eater), son of the 
ruling chief, and Kaua-hoa (Battle comrade), all relatives born on the same day. 
Kawelo eats enormously and angers his fellows by outdoing Kauahoa in 
managing toy boats and kite flying. The place where he worsted Kauahoa in the 
latter sport is called to this day Ka-ho‘oleina-a-pe‘a (The kite caused to fall). 

When the family move to Oahu, he angers his brothers by outdoing them in 
wrestling and they leave him and return to Kaua‘i. Kawelo remains in 
Hanamā‘ulu, becomes proficient in fishing, and fishes up the Uhumakaikai by 
means of a chant. When summoned to Kaua‘i to avenge his family he sends his 
wife Kane-wahine-iki-aohe to obtain from her father the stroke called Wahieloa to 
prepare him for fighting. He bathes in the stream ‘Āpuakēhau (in Waikīkī, O‘ahu) 
and gets a good meal of food. He sends Kamalama to spy upon the conversation 
of his wife’s relatives and they believe him to be a god. At Wai‘anae he builds a 
temple to his god Kane-i-ka-pualena and to the god Ka-lani-hehu which the 
messengers have brought him from Kaua‘i. The chief of O‘ahu furnishes him with 
a canoe. An adopted son, Ka-ulu-iki, gets frightened at the start and returns to 
Oahu. The story of the subjugation of ‘Aikanaka and his subsequent attack with 
stones does not vary essentially from Green’s version. ‘Aikanaka goes to live in 
the uplands of Hanapēpē and it is this chief’s daughter whom Ka-ele-ha makes his 
wife and to whom he reveals Kawelo’s weak point. Kawelo retires eventually to 
his parents’ old home at Hanamā‘ulu. [Beckwith 1970:407–408] 

3.3 Origins of the Name—Wailua 
Archaeological and ethnographic evidence reinforce one another and indicate Wailua was the 

religious and political center of Kaua‘i during ancient times. There were more heiau in Wailua 
than in other ahupua‘a on Kaua‘i (Bennett 1931). The lower portion of the river valley, makai of 
Nonou ridgeline to the north and Mauna Kapu to the south, was known as Wailuanuiho‘āno or 
alternately Wailuanuilani. It was an area so sacred that it was kapu (taboo) to maka‘āinana or 
commoners. Only the ali‘i (chiefly class) their kahuna (priest) and retainers could reside or visit 
here (Dickey 1917). Also, there have been at least seven major heiau recorded in this relatively 
small area of the ahupua‘a (Ching 1968:28). This complex of heiau was declared a National 
Historic Landmark in 1962. 

A survey of traditional mythological literature shows Wailua prominently associated with 
some of the most famous legendary and historical figures of Kauai’s past including Maui, 
Kawelo, Pikoiakaala, Lā‘ieikawai, Mō‘īkeha, La‘amaikahiki and Kaililauokekoa. These 
associations suggest a very ancient and continuous occupation of the area. Martha Yent (1989:1) 
suggests that because of the traditional connection of several Wailua heiau with Mō‘īkeha as 
well as the mythical menehune (legendary race of small people), the religious complex there may 
have been constructed ca. AD 1200. 

Further evidence of the great antiquity and importance of the settlement at Wailua is that the 
area is, in recorded traditions, the site of many “firsts.” Dickey records claims that the first kalo 
(taro) and ‘uala (sweet potato) on Kaua‘i were said to be planted by Mō‘īkeha here (Dickey 
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1917:24). Mō‘īkeha’s hānai (adopted) son, La‘amaikahiki, brought the first temple drum to the 
Islands and is said to have placed it at the heiau of Holoholokū at Wailua (Fornander 1878:II:62). 
Here also were introduced the first hau (beach hibiscus) trees on Kaua‘i at Hihiakalahau along 
the river below Poli‘ahu Heiau, and the first coconut tree in the Islands at Molohua, just north of 
the river mouth (Dickey 1917:16, 24, 30). 

Prominent myths and legends of Wailua are briefly summarized below (drawing in particular 
upon the work of Dickey 1917; Fornander 1916-1920; and Wichman 1998). As Dickey 
(1917:15) pointed out: “It is not easy to arrange the stories connected with Wailua in any logical 
order.” In the absence of any clear chronological or geographical organizing principles, these 
stories are generally organized alphabetically by the principal subject. A discussion of the import 
of these myths for our knowledge of traditional Wailua follows. 

3.4 Place Names of Wailua 
This section focuses on the traditional background of Wailua Ahupua‘a in the district of 

Līhu‘e on the island of Kaua‘i. The most popular and literal meaning of the place name Wailua is 
“two waters,” supposedly referring to the two main forks (north and south) that flow together to 
form the Wailua River. Wailua, as the largest river in the archipelago, was proverbial for its 
waters, as in the saying, “Ka wai hālau o Wailua” (“the expansive waters of Wailua”) (Pukui 
1983:178). However, as Lyle Dickey wrote, “this explanation never seems to occur to a native 
Hawaiian” (1917:15). Another meaning is “water pit,” referring to the pools at the bottom of 
several waterfalls along the river’s course (Damon 1931:360). Pukui and Elbert (1986:379) 
define wailua as, “spirit, ghost; remains of the dead,” and wailua also refers to “an ancient 
variety of sweet potato presumably introduced from Wailua, Kaua‘i.” But the name of Wailua 
Ahupua‘a was most likely derived from the fourteenth-century high chief Wailuanuiaho‘āno as 
described by Kamakau:  

Wailuanui-a-Ho‘ano was born in ‘Ewa, O‘ahu, and his descendants went to 
Kaua‘i and to Maui, and wherever they settled they called the land after the name 
of their ancestor. Wailua was a song of La‘akona, ancestor of the ‘Ewa family by 
Ka-ho‘ano-o-Kalani. His name, Wailuanui-a-Ho‘ano, came from adding the name 
of his mother. [Kamakau 1976:7] 

3.4.1 Coastal Wailua 
The island of Kaua‘i, one of the oldest of the eight major Hawaiian Islands, has more sand 

beach per mile of shoreline than the other seven islands (Clark 1990:xi). There are about 50 
miles of white sand beaches out of the 113 miles of Kaua‘i shoreline. The longest and widest 
beaches are located on the north and west facing shores.  

Lydgate State Park is located in Wailua Ahupua‘a. The park was named for the Reverend 
John M. Lydgate, a once prominent civic leader on Kaua‘i and a former pastor at Līhu‘e Union 
Church and Kōloa Church (located on the south shore). The park is located on the shoreline near 
the mouth of the south side of the Wailua River (Clark 1990:7). It is one of the most popular 
beach parks on Kaua‘i, attracting swimmers, fishermen, campers, surfers, and divers. 
Windsurfers frequent the area when south (also known as kona) winds offer excellent sailing 
conditions. One of the highlights of the beach park is its double-sectioned salt-water pool. The 
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pool was constructed in 1970 creating a semi-circle facing the shoreline. The protected sandy-
bottomed pools are excellent year round, protecting swimmers from strong currents and high 
surf. 

Wailua Beach is another popular destination for visitors and residents. The 100-ft wide beach 
stretches from the mouth of the north side of the Wailua River and extends a half mile toward 
South Olohena (Clark 1990:8). The nearshore bottom of the beach is a shallow sand bar creating 
a favorable break for bodysurfers, bodyboarders, and surfers. During periods of high surf, 
usually during the winter and spring, strong rip currents can develop (Clark 1990:9). 

Makaīwa is an ancient surf site named after Mo‘ikeha, a famous voyager, who landed nearby 
at Wailua as recounted by the historian Abraham Fornander (Clark 2002:229). The name 
Makaīwa literally means “Mother-of-pearl eyes, as in an image, especially of the god Lono” 
(Pukui et al. 1986:226). Another popular surf site with a contemporary name is Horner’s. This 
surf site is named after the former Horner home that was makai (towards the ocean) of the Lae 
Nani condominium at the north end of Wailua Beach. Albert Horner was the manager of 
Hawaiian Canneries Company from 1920 to 1953. He built a 20-room home inshore of the surf 
site. Albert Horner’s home is gone, but the surf site name remains. The landmark house was 
purchased in 1976, disassembled and rebuilt near ‘Opaeka’a Falls by the new owners, the 
Venturas, who use it as their family home. The Venturas built the condominium Lae Nani on the 
site. 

3.4.2 Freshwater Resources in Wailua 

3.4.2.1 Wailua River 

The mouth of the Wailua River can be found between Lydgate State Park and Wailua Beach 
(Figure 8). The river is one of the few navigable rivers in the state. One story of the origin of the 
Wailua River relates that the giant Kauaho fled from the hero Kawelo to Hanalei “where he lay 
down and so backed up the waters of the Hanalei river that they broke through the mountain and 
flowed down to Wailua” (Dickey 1917:23). Another story of the damming of waters is that an 
ancient chief had the waters of the Wailua River dammed at the location of a whirlpool, half a 
mile above Wai‘ehu Falls where he wished to have an ‘awa (kava) feast (Dickey 1917:35). After 
the feast the river was returned to its course. The tannin-rich waters of the Wailua have invited 
speculation regarding the source of the water’s color. A tradition of Waikoko-o-Hina (“the 
blood-water of Hina”), a place above Wai‘ehu Falls, relates that Hokau had injured Hina causing 
her blood to flow down the river, making it red and giving it its bloody name. At Kalua the 
redness of the river stops because of taboo (Dickey 1917:35). 

3.4.2.2 Wai‘ehu (Wailua Falls) 

Wai‘ehu (“spraying water”) is the ancient name for the large waterfall located on the south 
branch of the Wailua River. In recent years, the falls are commonly referred to as Wailua Falls 
(Figure 9). It is said that Kaumuali‘i, the last king of Kaua‘i, would jump over the falls and into 
the lower pool for sport (also called lele kawa or cliff diving). Today lele kawa would be 
considered dangerous due to half the former water flow being diverted for irrigation (Wichman 
1998:79). 
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Figure 8. Photo of Wailua River; note the taro patches on the left (makai-bound) bank ca. 1941 

(Hawai‘i State Archives) 
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Figure 9. Photo of Wailua Falls ca. 1941 (Hawai‘i State Archives)
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Just above the falls was a row of large rocks that spanned from one end of the river to the 
other (Wichman 1998:79). The large rocks were used as stepping stones. Before there were 
rocks, a mo‘o (lizard, water spirit) named Wailua lived next to the river. A wooden plank crossed 
to the other bank. Travelers would pay a toll to cross the river, however, if Wailua felt cheated, 
she would shake the plank when the traveler reached the middle and dump him or her over the 
falls. Pele’s sister, Hi‘iaka, came to this crossing while traveling to Hā‘ena to fetch Lohi‘au for 
her (see Section 3.5.2 for expanded mo‘olelo). Hi‘iaka asked the mo‘o to toss the plank across 
the river. At first the mo‘o refused, but later gave in. As Hi‘iaka reached the halfway point, the 
mo‘o began to shake the plank violently. Hi‘iaka regained her footing and killed the mo‘o. 
Hi‘iaka then threw large rocks across the river so others could pass safely (Wichman 1998:80). 

3.4.3 Cultural and Historic Sites of Wailua 
As noted above, pre-Māhele Wailua was considered within the moku of Puna. The word puna 

has a number of meanings, the most prominent of which is “spring.” Wailua is now divided into 
two districts: Līhu‘e, literally meaning “cold chill” and Kawaihau, meaning “the ice water.” 
According to Pukui et al. (1974:98), Kawaihau was a glee club started by Prince Leleiōhoku, 
named in honor of an American missionary who, in contradistinction from other club members, 
drank only ice water. An old name for the Kawaihau district was Makana-limu in reference to 
the heiau built by Kamehameha’s rival, Kaumuali‘i; it literally means “gift [of] seaweed” (Pukui 
et al.1974:98). 

The mountainous portion of the ahupua‘a is dominated by Mount Wai‘ale‘ale, the highest 
mountain on Kaua‘i (Figure 10). Wai‘ale‘ale literally refers to “rippling water or overflowing 
water” (Pukui et al. 1974:220). The mauka waterfalls, Kapakanui and Kapakaiki, literally refer 
to the “big” and the “little raindrop” (Pukui et al. 1974:87). ‘Ōpaeka‘a Stream, which flows into 
tidewater Wailua River, once watered many terraces (Handy and Handy 1972:425). ‘Ōpaeka‘a 
refers to the stream and waterfall of the same name and literally means, “rolling shrimp” (Pukui 
et al. 1974:171). Handy and Handy (1972:425) provide names for a number of the streams and 
falls that form the headwaters of the North Fork of the Wailua River. The literal definitions for 
the names are: Kawi meaning, “To press, wring out, squeeze out, as fruit juice” (Pukui and 
Elbert 1986:140); Uhau ‘iole, meaning “rat-hitting” (Pukui et al.1986:214); and Keāhua, 
meaning “the mound” (Pukui et al.1974:100). A number of streams formed the headwaters of the 
South Fork of the river such as ‘Ili‘ili‘ula meaning “red pebbles” (Pukui et al.1974:56) and 
Hāli‘i meaning “strewn” (Pukui et al.1974:39).  

Nounou, the mountain and forest reserve (popularly known as Sleeping Giant; Figure 11) 
literally means “throwing.” The tyrant ‘Aikanaka made his last stand on Nounou against the 
invader, Kawelo, and then fled to Kō‘ula (see Section 3.5.10 for expanded mo‘olelo; Dickey 
1917:24). A hula chant by Hi‘iaka speaks of Nounou: Ālai ‘ia a‘ela e Nounou, nalo Ka-ipu-ha‘a i 
ka laulā mauka o Ka-pa’a or, “Nounou is screened, The-low-calabash is lost in the wide expanse 
inland of Ka-pa’a” (Pukui et al.1974:167). 

Kālepa, the ridge that overlooks the flatland to the sea, is also the name of a forest reserve and 
trail and literally means “trade” (Pukui et al.1974:76). Pu‘u Pilo, meaning, “hill [of the] swampy 
odor or pilo plant” is a kīpuka, a term which refers to “an ‘island’ of land (where there may be 
greenery) left surrounded by a lava flow” (Pukui et al.1974:3) or, more generally, a calm
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Figure 10. Photo of Wailua Ahupua‘a from Wai‘ale‘ale (CSH 2009) 
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Figure 11. Photo of Wailua River and Sleeping Giant in background ca. 1924 (U.S. Army) 
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place in a high sea, the opening in a forest or a clear place or oasis in a lava field (Pukui and 
Elbert 1986:155). 

Mauna Kapu is a prominent landform on the south side of the Wailua River Valley. An 
imaginary line from this mountain to Nounou Mountain is said to demarcate Wailua Nui a 
Hō‘ano. The naming of Mauna Kapu is said to be associated with the legend of a certain brother 
and sister (Kamalau and Kulaina) who were said to have been killed and transformed into rocks 
in the vicinity (Smith 1955:52-54). Wichman notes that Niolopua the god of sleep lived on its 
slopes (1985:63). 

There are numerous accounts of storied caves at Wailua. For some caves, names are 
remembered and for others the names appear to have been lost or are only known through 
association with legendary characters. Some of the most famous caves are: Anahulu, a cave in 
Wailua Valley where Kamalau stayed on his way to loot Poli‘ahu Heiau (Dickey 1917:30); 
Hauma, a cave in Wailua Valley where the sister of Kamalau stayed on their way to loot 
Poli‘ahu Heiau (Dickey 1917:30); Kaluamōkila, a cave at Pu‘u Kī that was associated with a 
mo‘o and the mother of Kaumuali‘i; Kauela, the underwater cave where according to Wichman 
(1998:72), the shark Kauela “used to live in a cave near the mouth of the river. The present-day 
cement bridge was built over it and Kauela has had to find a new home;” Kawelowai (Keanao 
Kawelowai), located behind Wai‘ehu or Wailua Falls, is a cave that was reached by swimmers 
using a weighted rope (Dickey 1917:23), a place where Wailua chiefesses hid in times of war 
(Wichman 1998:79); Keoniewa, a cave where the giant Kauahoa Kame‘eui spent the night when 
he went to visit the ruling chief ‘Aikanaka in the Nounou Mountains (Dickey 1917:23); 
Māmā‘akualono, the home of a beauty who scorned the advances of the demi-god Māui and is 
the traditional name of the “Fern Grotto,” the most famous cave in Wailua located near the 
junction of the North and South forks of the Wailua River (Figure 12; Dickey 1917:33). 
Manu‘ena, the cave of the mudhens the demi-god Māui branded for withholding the secret of 
making fire was said to be at Manu‘ena (Wichman 1998:73; understood as near Holoholokū 
Heiau). 

Pu‘u Kī, literally translating to “ti plant hill,” is a small hill with an elevation of 40 ft (Pukui 
et al. 1974:199). The pu‘u (hill, peak) is located west of Holoholokū Heiau and Poli‘ahu 
Cemetery (see Section 3.5.14 for an expanded mo‘olelo). 

3.4.4 Heiau in Wailua 
There have been at least seven major heiau recorded in this relatively small area of the Wailua 

Ahupua‘a. This complex of heiau was declared a National Historic Landmark in 1962.  

3.4.4.1 Pōhaku‘ele‘ele Heiau 

Dickey writes that Pōhaku‘ele‘ele Heiau was located on the makai tip of the promontory 
between the two northern branches of the Wailua River (understood to be on the north bank of 
the Wailua River near the Bellstone). “Here a rock marked with a cross tells the place where the 
drum was beaten on the nights of Kāne and Lono” (Dickey 1917:29). 
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Figure 12. Photo of Māmā‘akualono, commonly referred to as the “Fern Grotto,” n.d. (Hawai‘i 
State Archives)
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3.4.4.2 Hikina-a-ka-lā 

Hikinaakalā (“Rising of the sun”) Heiau on the south side of the mouth of the Wailua River 
makai of Kūhiō Highway was said to have been the pu‘uhonua (place of refuge) of Wailua 
(Figure 13). The heiau was designated as Site 105 by Bennett (1931:125-126) and was later 
designated SIHP # 50-30-08-105. The site is a part of the Wailua Complex of Heiaus, recognized 
as SIHP # 50-30-08-0502. However, Hawaiian historian John Papa ‘Ī‘ī specifically states that 
Holoholokū was the pu‘uhonua (see Section 3.4.4.3; ‘Ī‘ī 1959:138). Wichman gives some details 
including mention of the former presence of houses for the priests and refugees, presence of a 
pōhaku piko or umbilical cord rock analogous to that at Holoholokū Heiau and of a practice 
where “those who had recovered from an illness dove into the water five times, a purification of 
the body after sickness” (Wichman 1998:70). The Hauola site and the Pae-ki‘i-māhū-o-Wailua 
petroglyphs are often regarded as part of the Hikinaakalā complex.  

Dickey (1917:15) specifically associates the name Hikinaakalā with a long narrow heiau, 
containing graves of a family that desecrated it by cultivating within its walls. It is reported that 
on the nights of Kāne the sound of drum and ‘ūkēkē (musical bow) played by spirits, may still be 
heard. This long narrow heiau form with two rows of uprights is quite unusual in Hawai‘i but is 
characteristic of the religious shrines of the northern Society Islands suggesting possible 
affinities.  

3.4.4.3 Holo-holo-kū Heiau and the Pōhaku Ho‘ohānau 

Holoholokū (“to run and stand”) Heiau and the Pōhaku Ho‘ohānau (“giving birth stone”) 
were designated by Bennett as Site 106 and a famous coconut grove (Figure 14 through Figure 
17; Bennett 1931:127). The pu‘uhonua and birthing stones are designated as SIHP # 50-30-08-
106 and are also considered to be a part of the Wailua Complex of Heiaus under SIHP # 50-30-
08-502. Bennett states that the site was a “birthplace of kings” and was the residence of royalty 
(Bennett 1931:127). Pukui considers the heiau to be the oldest on the island (Pukui et al. 
1974:48). According to Wichman, Holoholokū was built at the foot of Pu‘u Kī Ridge at the order 
of Mō‘īkeha and was named after his priest, Holoholokū (Wichman 1998:66). Holoholokū Heiau 
is often mentioned alongside Kūkaniloko Heiau (one of the most sacred sites on O‘ahu) for its 
associations with birthing chiefs and as a pu‘uhonua (‘Ī‘ī 1959:138, Thrum 1923:89). It is certain 
that Holoholokū was an old and sacred place as well. 

Holo-holo-kū is referred to in a number of chants and ōlelo no‘eau. In “A Lamentation for 
Keawe-kalohe” (Fornander 1920:VI:3:426-427) are the lines: 

Ina i Wailua ka hō‘ailona    If Wailua furnished the evidence,     
O kō lākou wahi Holoholokū    At Holoholokū they are ennobled 
nā Kū hoi e o ‘oe,       

In “A Lamentation for Lono-‘ōpio” (Fornander 1920:VI:3:426-427) are the lines: 

Mea make ‘oe lilo i ka hānau mua  At your death the first-born succeeded. 
Hānau mai ka lani i Holoholokū   The chief gave birth at Holoholokū 
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Figure 13. Photo of Hikinaakalā Heiau, n.d. (Kaua‘i Historical Society)
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Figure 14. Holoholokū Heiau, n.d. (Kaua‘i Historical Society)
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Figure 15. Photo of the Pōhaku Ho‘ohānau (left of shelter) and Pōhaku Piko (far right boulder on 

shelter) (CSH 2009) 

 
Figure 16. Photo of the Pōhaku Ho‘ohānau (CSH 2009) 
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Figure 17. Photo of the Pōhaku Piko (CSH 2009) 

 
Figure 18. Photo of Ka Lae O Ka Manu Heiau; also referred to as Ka Lei O Ka Manu Heiau 

(CSH 2009) 
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Fornander (1920:VI:3:426) provides the footnotes: “If the child was born at another place 
than Wailua it would be uncertain that it was a chief” and “At the temple of Holoholokū, Wailua, 
offspring of royalty were reared, and thereby the god Kū decreed their eminence.” 

Pukui (1983:56) provides two ‘ōlelo no‘eau mentioning Holoholokū. The first described the 
custom of birthing at that place: 

Hānau ke ali‘i i loko o  The child of a chief born in 
Holoholokū, he ali‘i nui;  Holoholokū is a high chief 
hānau ke kanaka i loko o  the child of a commoner born 
Holoholokū, he ali‘i no;  in Holoholokū is a chief; 
hānau ke ali‘i mawaho a‘e o  The child of a chief born outside 
Holoholokū, ‘a‘ohe ali‘i,  of the borders of Holoholokū 
he kanaka ia.    is a commoner. 

Pukui’s (1983: 286) second saying is in the nature of a lamentation for the passing of the old 
chiefs and their sacredness: 

Papani ka uka o Kapela; pu‘a‘i Close the upland of Kapela; no 
hānono wai‘ole o Kūkaniloko  red water gushes from Kūkaniloko; 
pakī hunahuna ‘ole o   not a particle issues from 
Holoholokū; ‘a‘ohe mea nana e Holoholokū; there is none to step 
‘a‘e paepae kapu o Līloa.  over the sacred platform of Līloa. 

Smith (1955) provides a different account of how the birthplace operated: 

Whenever the king wanted more men of strength to be added to his family, or if 
he wanted to add children to other Ali‘i families, he would send word to the 
common people that any expectant mother, who knew she was going to have a 
son, would be permitted to walk the King’s Path down to Holo-holo-kū and have 
her baby there. 

When she was ready to give birth to her child, the Kahunas would take her outside 
to the Pōhaku ho‘ohānau or the Birth Stone. She was placed on this stone with her 
back against another big stone. After giving birth to the child, she would be sent 
back to her home as she was a commoner and could not stay at the Holo-holo-kū 
Heiau. Her child, however, was left in the care of the priests. 

The baby’s Piko or navel cord was cut and wrapped in a tapa cloth and placed in a 
crack in a big rock, which is called the Pōhaku Piko of Navel Rock, where it 
would stay for four days. After that time the Kahunas would go and see if the tapa 
bundle was still there. If it was not there, the Kahunas believed the rats had stolen 
the Piko, and since rats are thieves, the child would be a thief. Therefore, the child 
would be executed. If, however, the Piko was still in the Pōhaku Piko, it was a 
sign the child would be good. 

Then, after the kahuna found the piko still wrapped in the tapa, they would march 
in a line on the King’s Path to the Bell Stone up on the top of that second little 
hill, there on your right [north bank]. While they were marching, they would 
chant Oles [oli] or prayers of rejoicing. When they got to the Bell Stone, they’d 
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give some other different Oles [oli] and tap the Bell Stone in a certain way to let 
the people of Wailua know that the child had passed the test and a new high chief 
had been. [Smith 1955:27] 

Dickey (1917:15) describes the former existence of another important stone associated with 
Holoholokū: “A little makai of this pōhaku piko and nearer the river is a rock called Pa 
Aikanaka. Here it is said that bodies were placed after being sacrificed on the Holoholokū 
heiau.” 

Wichman (1998:72) and others argue that in actuality there were two major heiau at the east 
end of the Pu‘u Kī Ridge: “Holoholokū” and “Ka-lei-o-Manu” (wreath of Manu). Whether 
indeed there were two distinct heiau (in addition to the Pōhaku Ho‘ohānau) has been somewhat 
obscured by the development of the Japanese cemetery and the recent constructions of a large 
new sacred site on the east end of the ridge. Regarding Kaleiomanu Heiau (Figure 18), Wichman 
(1998), citing Papers by Lahainaluna Students No. 19, explains: 

In the southwest corner, there is a series of large, flat rocks piled up higher than a 
man’s head. This was the sacrificial altar. Here pigs, chickens, fish and dogs were 
sacrificed to the gods and, from time to time, humans were also sacrificed. The 
remains of the offerings were taken to the opening of Pu‘u Kī and buried there. 
Within the heiau walls was a high-peaked house that was the home of special 
dogs. It was the duty of the ruling priest to see that these dogs were well cared for 
and lacked for no comfort. It was thought that the actions of the dogs during the 
sacrifices gave a clue to future events. [Wichman 1998:72-73] 

The reference to sacrificial stones would appear to be to what Dickey refers to as the “Pa 
Aikanaka.” Flores (2000:II-4) presents his view that “A heiau for the purpose of human 
sacrifices would not be situated directly adjacent to a birthing site” but the sources associating 
Holoholokū with human sacrifice (Wichman 1998:72-73; Dickey 1917:15; Wichman 1998:72-
73) suggest this was indeed the case. 

3.4.4.4 Malae Heiau  

Mālae (also called Mālaeha‘akoa), is the heiau located on the south side of the Wailua River 
mouth, just mauka of Kūhiō Highway. Wichman (1998:68) relates that the heiau was built by the 
menehune who came with Kū‘alunuipaukūmokumoku and that the heiau was known as 
Maka‘ukiu or “Source of the ‘ukiu”—a chilly northern wind. Oral tradition relates that the area 
of the heiau closest to the river is the birthplace of Ka‘ililauokekoa, the granddaughter of 
Mō‘ikeha who was famous for her surfing and kōnane skills (Folk and Ida 1981:10). 

3.4.4.5 Poli‘ahu Heiau 

Poli‘ahu Heiau is said to have been built by menehune (Dickey 1917:30). Each menehune 
brought up one stone from the river on the north side of the ridge. In the center of the heiau is a 
square of flat stones. Amongst the flat stones are ‘ili‘ili (small stones) said to have been birthed 
from the large stones that lay in the middle of the heiau.  
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Several accounts associate this heiau with the goddess Poli‘ahu, but whether this is the same 
conception as Poli‘ahu the goddess of snows on Hawai‘i Island is unclear. Poli‘ahu literally 
means, “garment [for the] bosom (referring to snow)” (Pukui et al. 1974:188). 

Bennett designated Poli‘ahu Heiau as Site 107 (SIHP # 50-30-08-107). This site was also a 
part of the Wailua Complex of Heiaus (SIHP # 50-30-08-502) which is also on the National 
Register of Historic Landmarks. See Section 3.5.1 for an expanded mo‘olelo of Poli‘ahu Heiau. 

3.4.4.6 Pōhaku kani Bellstone 

The Bellstone is said to have been used in the context of testing newborn infants at 
Holoholokū Heiau and to have been tapped in a certain way “to let the people of Wailua know 
that the child had passed the test and a new high chief had been born to a commoner” (Smith 
1955:32). The Bellstone is also said to have served as a means of communication between 
neighboring Poli‘ahu Heiau and Malae Heiau just back from Kūhiō Highway. Wichman relates 
that the rock “resounded with a clear loud sound when struck with a stalk of kī or ti” (Wichman 
1985:69-70). This rock was chipped by Hulē‘ia, a Christianized priest sent by Ka‘ahumanu after 
1824 to destroy all vestiges of the old religion on Kaua‘i. Ching designated the Bellstone as Site 
48; it was subsequently assigned SIHP # 50-30-08-335 and was included as part of the Wailua 
Complex of Heiaus, SIHP # 50-30-08-502 (Ching 1968:14). 

3.4.5 Petroglyphs at Wailua River 
The Pae-ki‘i-māhū-o-Wailua petroglyphs (also known as pai ki‘i or “picture rocks”) are 

carved on a number of boulders on the south side of the mouth of the Wailua River and have 
several associated traditions (Figure 19). Dickey has several theories of how these carvings 
emerged. The first is that these carvings are from an ancient sculptor who only kept what artwork 
suited and threw the others away (Dickey 1917:16). Another story is that these rocks are the 
eight brothers of the demi-god Maui who once lived in Wailua. When the brothers of the demi-
god Maui violated a command by their mother, they were turned into stone at the mouth of the 
Wailua River (Dickey 1917:16-18). These Pae-ki‘i-māhū-o-Wailua petroglyph rocks were 
designated by Kikuchi as SIHP # 50-30-08-105A which was an intentional effort to include them 
as part of the Wailua Complex of Heiaus (SIHP # 50-30-08-502). 

3.4.6 Footprint Marks at Wailua Bay 
On the north side of Wailua Bay at Malohua, sits a rock with a large footprint. A second 

footprint is said to be on a rock below in the water (Dickey 1917:20). In one tradition a magician 
from Hawai‘i Island came to Kaua‘i looking for the deity Kamapua‘a and landed at Wailua. The 
magician made this footprint and went on to Hupu but failed to find Kamapua‘a and only saw a 
small pig instead. On his return to Wailua, he was told that the little pig was indeed Kamapua‘a 
in disguise. Infuriated, the magician killed all the pigs in Wailua Ahupua‘a and on his return to 
Hawai‘i Island vowed to never eat pork. 

In a second account, it is said that a messenger from Kīlauea, Kaua‘i was hastening towards 
Kōloa to get fresh fish for his chief and leaped across the Wailua River. A footprint marks the 
spot from which he jumped on the north side and a certain hole makai of Hikinaakalā Heiau was 
made where the messenger landed. 
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Figure 19. Photo of Pae ki‘i māhū o Wailua petroglyphs, n.d. (Kaua‘i Historical Society) 
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In a third account, two brothers who lived in Wailua were famished. The eldest brother said 
he would visit their grandmother in Hā‘upu. He stretched up until his neck was long enough to 
arch over to visit his grandmother in the land of Hā‘upu where he ate his fill of food. The 
younger brother in Wailua pinched the calves of his older brother (Dickey 1917:21). The pain 
traveled from the elder brother’s leg in Wailua throughout the rest of his body in Hā‘upu. The 
brother shrank back to size and brought food back for his younger brother. The footprint marks 
where the older brother stood for so long.  

Dickey relates a fourth account that “a famous maker of riddles once stepped here on landing 
to match riddles with the people of Wailua.” While it is not stated, this would appear to relate to 
the legend of Kaipalaoa, the young expert at ho‘opāpā or riddling (Dickey 1917:21).  

A fifth account associates these footprint marks with a warrior from Maui who defeated a 
Wailua champion (Dickey 1917:21). He was preparing to jump back to Maui when “the broad 
rock on which he stood broke and half fell into the sea, leaving a foot print of the warrior on each 
piece, the warrior being killed by the fall.” Figure 20 includes the location of the footprint marks 
at Wailua Bay, other wahi pana, and significant cultural sites in Wailua Ahupua‘a. 

3.5 Mo‘olelo of Wailua 

3.5.1 Hihiakalahau (Hihiakalahu), The Place of the First Hau Tree 
According to an old Hawaiian legend told by the Smith family of Wailua, the first hau tree 

was created along the banks of the Wailua River: 

It is just below the Poli‘ahu Heiau up there on the hill. The legend says that there 
was a man long, long ago by the name of Hi-hi-aka-la-la-hau. He was a handsome 
man, very strong and in love with Princess Poli‘ahu, the goddess of the Poli‘ahu 
Heiau. She was a very powerful woman and according to the old stories, she 
could turn people into different forms or things. Even though she was a powerful 
person, this did not scare Hi-hi-aka-la-la-hau, as he wanted her to become his 
bride. She told him that if he would climb the cliff of Poli‘ahu and reach the top 
before daybreak, she would be able to decide whether or not she would be his 
mate. He agreed to everything she said, so a time was set for him.    

The Princess picked a very dark night and at midnight Hi-hi-aka-la-la-hau started 
his climb up the cliff. But he did not get to the heiau on top by the time the sun 
rose, so Princess Poli‘ahu turned Hi-hi-aka-la-la-hau into a tree. We now call this 
tree the hau tree, taking the last syllable of Hi-hi-aka-la-la-hau’s name. 

This hau tree grew to be a very large tree. Then there was a freak wind storm that 
came up with terrific force and blew the whole tree out of the ground and carried 
it up to the ridge of Mount Wai‘ale‘ale. There it put down its roots and grew again 
into a tremendous tree, even bigger than before. Then a big flash flood tore out 
this hau tree and broke it up in many pieces. The water carried these branches 
down the five main rivers of this island and out into the ocean and to the rest of 
the Hawaiian Islands. That is how the hau tree got started in Hawai‘i. 
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Figure 20. Wahi pana and cultural sites of Wailua Ahupua‘a (base map 2010 Google Earth aerial) 
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The five main rivers on Kaua‘i are the Hanalei River, the Keālia River, the 
Hanapepe River and Waimea River. That is why, when you pick up a hau leaf, 
you will find Mount Wai‘ale‘ale in the center and the five main rivers on the top. 
[Smith 1955:47] 

In an archaeological surface survey of Wailua State Park, Hihiakalahau was considered as 
Feature 50 (Ching 1968:16). Located south of Poli‘ahu Heiau, it was described as “the place 
where the first hau trees of Kauai grew.” According to the survey, the place was named after a 
man who started to climb Poli‘ahu Heiau at night but failed to reach the top before daylight and 
turned into a hau tree (Dickey 1917:30). 

3.5.2 Hi‘iaka-i-ka-poli-o-Pele 
Hi‘iaka-i-ka-poli-o-Pele (“Hi‘iaka-in-the-bosom-of-Pele” also known as “Hi‘iaka”) is sent by 

her elder sister Pele, the fiery volcano goddess, to fetch Pele’s lover Lohi‘au from Hā‘ena 
(located on the north shore of Kaua‘i) and bring him back to Kīlauea on Hawai‘i Island. Hi‘iaka 
is joined by Pā‘ūopala‘ā, an attendant to Pele and her sisters, and Wahine‘ōma‘o, a friend she 
met along the way to Kaua‘i Island (Ho‘oulumāhiehie 2008:33-39). 

As the three women sail to Kaua‘i, Wahine‘ōma‘o sees a mountaintop from afar. Hi‘iaka tells 
her friend that it is the top of Wai‘ale‘ale. Hi‘iaka then begins to chant: 

Steep is the mountain the calm 
Wai‘ale‘ale rises there, at Wailua 
Pulled up heavenward is the bridge of Anokawailani 
Blocked from view by Nounou Hill 
Kaipuha‘a disappears completely 
Low-lying in its expanse 
Shallow is the gourd, low-lying at the shore of Kapa‘a 
Shallow is the gourd, low-lying in the uplands of Kapa‘a 
Do not restrain the voice 
Leaving no beckoning call of welcome. [Ho‘oulumāhiehie 2008:167] 

3.5.3 The Shark God of Wailua 
One of the most popular traditions of Wailua is that of a certain shark-man deity whose name 

is variously spelled as “Kawelu” (Knudsen 1946:83), “Kawalo” (Smith 1955:67), and “Kauela” 
(Wichman 1985:72). Told by the Smith family, the story of the shark-man of Wailua, Kaua‘i 
follows: 

Further up the left fork of the Wailua River, are some old Hawaiian burial caves. 
There are seven in all, but only two can be seen from the river. Just about a 
hundred feet from these burial caves are two large rocks. One is on the hillside 
about fifty feet from the riverbank and the other is in the middle part of the river. 
When the tide is very low and the water is clear, this rock in the water can be seen 
very clearly. There are three stones all together, one on land, one in the water and 
one at the mouth of the Wailua River near Lydgate Park. The rock on land can be 
seen at all times from a boat. This rock is called the Shark Stone and is shaped 
like a pup tent. 
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The people say that there was a man by the name of Kawalo who used to live on 
the left fork of the Wailua River. He could hear quite a distance away when any 
canoes were coming down the river. As the sound of the canoe got closer, he 
would go to the riverbank and call out, ‘Good morning, where are you going?’ 
The people would say, ‘We are going fishing.’ Then Kawalo would say, ‘The 
weather is good and I hope you have good luck.’ Very happily they would paddle 
on down the river and out to the big blue ocean to fish, think that their fishing 
would be very good that day. But instead, something would happen, some them 
would get hurt or bitten by a shark, and fishing would be very bad that day. The 
men would go home very unhappy. 

A few days later some other men wanted to go fishing, so they got in their canoes 
and paddled down the river. When they got close to Kawalo’s place, they could 
see him on the riverbank waiting to greet them. They could hear him call out, 
‘Good morning, where are you going?’ The men in the canoes would answer, ‘We 
are going holo holo or going visiting.’ And then Kawalo would say no more and 
go back to work in his taro patch. Then these men would paddle down the river, 
but instead of going holo holo, they would go fishing and their luck would be very 
good. After they were through fishing, they would paddle back home very fast 
and very happy because their luck had been so good. In fact, they had so many 
fish that they made a lū‘au or a feast to celebrate their good luck. 
While the lū‘au was going on, the first group of men who went fishing who had 
such bad luck, became suspicious and said to their friends that they thought 
Kawalo was some kind of god. Whenever he asked them if they were going 
fishing and they said yes, they had bad luck. So this first group of men planned to 
go fishing again, but this time they decided to get one of the men from their 
village to watch Kawalo while they were gone. This man was to come down 
along the riverbank and hide behind a very large rock close to Kawalo’s house, 
and, if at any time he noticed Kawalo doing anything suspicious, the man was to 
warn the fishermen. 

So down the river paddled the men and when they got close to Kawalo’s home 
they could again see him standing and waving to them. He called out the same as 
before, ‘Good Morning, where are you going?’ The men said, that they were 
going fishing, knowing that they had a man watching Kawalo. Kawalo wished the 
men good luck on their fishing and they again said, ‘Mahalo,’ and they went on 
down the river to the ocean. 

As soon as their canoes were out of sight, Kawalo looked around and then left his 
taro patch and went over to the riverbank. Before jumping into the river, he 
looked all around again to see if any one was watching him. Seeing no one, 
Kawalo dove into the river. As soon as Kawalo dove into the river, the man who 
had been hiding behind the big rock watching him came running out to see what 
Kawalo was doing, but instead of seeing Kawalo, he saw a very large shark going 
down the stream. The man got excited and ran as fast as he could to the mouth of 
the Wailua River to warn the fishermen. He called and called, but the wind was so 
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strong, it carried his voice away from the fishermen. They did not hear him 
calling, so the shark got his victims. The man that was supposed to warn the 
fishermen was worried and scared, and he was afraid to go back to his village 
because he thought he would be punished. 

However he did go back to the village and told his people what had happened. 
Then one of the older men called the whole village together so they could decide 
what to do. He said that from then on, never to tell anyone when they were going 
fishing. If anyone asked, they were to say they were going awana, or going 
wandering, but never to say they were going fishing. The rock on the land was 
Kawalo’s home while he was on land, and the one in the water, his home while in 
the river. The third rock at the mouth of the Wailua River was his home when he 
was out to sea. [Smith 1955:65-74] 

3.5.4 Kaumuali‘i at Wailua 
Kaumuali‘i, the ruling chief of Kaua‘i, is said to have often lived at Wailua although historic 

records seem to associate him more with his home at Papa‘ena‘ena, Waimea, Kaua‘i. Smith 
(1955:20) places Kaumuali‘i’s place of Wailua residence on the north bank of the river within the 
area known as Wailua Nui a Ho‘āno and associates him with the “King’s Highway” or “King’s 
path.” The name “King’s Highway” is used for both the Wailua River itself (Smith 1955:20, 25) 
and the parallel approximate alignment of the present Kuamo‘o Road on the north bank (Smith 
1955:27).  

A reference to Wailua is given in the “Kaumuali‘i Chant” by Kapaekukui (Fornander 
1920:VI:3:481-482): 

E pi‘i ana Wailua i o Maunakapu  Ascending from Wailua to Maunakapu 
Ka ‘āina o Kawelomahamahaia The land of Kawelomahamahaia. 

3.5.5 Legends of Kawelo 
In the Legend of Kawelo (Fornander 1918:V:1:2-59), the great cultural hero of Kaua‘i was 

born in Hanamā‘ulu but his grandparents soon moved with him to Wailua. Kawelo was brought 
up with two relatives, ‘Aikanaka, the son of the ruling chief of Kaua‘i, and the giant Kauahoa, 
another cultural hero associated with Hanalei. Kawelo was a very great eater and had such a 
voracious appetite that his grandparents grew weary and to induce him to leave the house they 
made him a canoe. After many adventures on O‘ahu, Kawelo learns that his parents are being ill-
treated on Kaua‘i by ‘Aikanaka. Kawelo returned to Wailua on a double canoe. Kawelo chanted 
as follows: 

E Kamalama iki kuu pokii, Say little Kamalama, my younger brother, 
I Wailua ka ihu o na waa e Point the bow of the canoe towards Wailua, 
I Wailua, e   Yes, towards Wailua. [Fornander 1918:V:1:32] 

When Kamalama heard the orders of Kawelo, he pointed the bow of the canoes toward 
Wailua. They then continued on to Wailua and anchored just below the village (Fornander 
1918:V:1:32). It seems to be an important point to the story that Kawelo refuses to first stop and 
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see his parents and friends at Hanamā‘ulu but rather goes to straight to Wailua and war with 
‘Aikanaka (Rice 1923:74). 

The fighting begins at Wailua. ‘Aikanaka directs the Kaua‘i forces from Nounou Ridge, 
sometimes described as a heiau but more typically described as a fortified redoubt for his forces 
(Rice 1923:74-82). Nounou Ridge thus gets associated with the gigantic warrior Kauahoa in the 
Kawelo tradition. Kawelo succeeds in defeating Kauahoa and ‘Aikanaka and rules Kaua‘i from 
his home in Hanamā‘ulu.  

In A Story of Kawelo (Fornander 1919:V:3:694-721), his birthplace is given as Waimea 
Kaua‘i and many other details of his relations and tribulations also differ from Fornander’s 
earlier account. A common factor however is that Kawelo on O‘ahu learns that ‘Aikanaka is 
mistreating his parents and he sails for Wailua where he engages the forces of his enemy. 
Pukui’s (1951:111) account is much the same with Kawelo returning to aid his parents and 
announcing, “We go at once to meet the men of ‘Aikanaka. Steer for Wailua.” 

Thorpe’s (1924:157) account of “Kawelo or the Lei of His Parents” is also much the same, 
mentioning that Kawelo’s grandparents carried the little keiki (child) with them when they 
moved to Wailua. 

W.D. Westervelt (1963:173; see also Thrum 1923:149), in his account of “Kawelo,” relates 
that Kawelo, ‘Aikanaka, and Kauahoa were all born the same day and were taken to Wailua as 
infants where they were brought up near each other. Again Kawelo’s return to save his parents 
has him landing at Wailua where the fighting begins (Westervelt’s 1963:183).  

The chant Mele Ahiahi (Evening Song) is a remembrance of Kawelo at Wailua: 

He ahiahi kapu no Kawelo   Sacred is the evening of Kawelo, 
I holoholo ku iloko Wailuanui-a-hoano Who traveled about Wailuanui-a-hoano 

[Fornander 1920:VI:3:418-419]  

3.5.6 Māui at Wailua 
Some of the great feats of the pan-Polynesian demi-god Māui are said to have taken place at 

Wailua. It is said that when Māui tried to pull the islands together with his fishhook at Wailua 
Bay, seven of his kapu-breaking brothers were turned into stones at the mouth of the Wailua 
River (Dickey 1917:17; Wichman 1985:70-71).  

Seemingly it was near the pōhaku piko of Holoholokū Heiau that Māui first learned the secret 
of making fire from the mudhens and branded them with the red mark that species bears to this 
day (Dickey 1917:17-18). Wichman (1985:73) associates the place name “Papa‘alae” (“Plain of 
the mudhens”) and the place name “Manu‘ena” (“red-hot bird”) with this legendary event 
(presumably place names located in the vicinity of the pōhaku piko).  

Beckwith presents a variation of Māui hooking the Hawaiian Islands together with the 
mudhens: 

If Maui can hook the fish Luehu on the night of Lono, he can draw the islands 
together. The nine alae birds (mud hens) give warning to Luehu of his approach. 
His mother teaches him to make an image in his place and himself hide and seize 
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the youngest alae. The place where he catches the bird is shown in a taro patch 
near the navel stone of Holoholoku. [Beckwith 1970:232] 

Māui catches Luehu and would have drawn the islands together, however, contrary to his 
mother’s warning, he takes a bailer into his canoe which turns into a beautiful woman. A 
crowd has drawn and cheers Māui on, however Luehu slips off the hook and the islands 
disband. 

Dickey relates that on both sides of the ridge separating the two northern branches of the 
Wailua River (near an area called Kamahualele, understood to be just east of Poli‘ahu Heiau) are 
marks of this demi-god: 

On the south side, in the water near the landing place of the present [1917] poi 
factory, is a stone called the fishing weight of Māui. To the north in the stream is 
a sharp stone, the canoe of Māui, also his fishhook Manaiakalani. The horizontal 
strata marks on the north side of the stream are marks made by the malo [loin 
cloth] of Māui when put there to dry after he had been out fishing. [Dickey 
1917:29-30] 

According to Dickey, Māui’s home was just above the Waioloia waterfall (also called the 
‘Ōpaeka‘a and Wailuaiki waterfall) and Maui’s jawbone (Papaniho o Māui) “is a little below the 
top of the hill” (Dickey 1917:32).  

Landforms associated with Māui are the brothers of a beauty named Māmāakualono. 
Māmāakualono refused to marry Hina’s son Māui. Hina dammed up the entire south fork of the 
river causing the waters to rise almost to the cave where Māmāakualono lived (the popular “Fern 
Grotto”). When Māmāakualono jumped into the river to swim for her life, Hina removed the 
dam and Māmāakualono was swept out to sea. “She had three brothers, Niolopa‘a, Kōlea and 
‘Uleli (‘Ulili) living above her who may still be seen there as stones” (Dickey 1917:33; 
Wichman 1985:77). 

3.5.7 Menehune 
In Padraic Colum’s (1924:150) accounts of “The Me-ne-hu-ne,” he notes a tradition that the 

Menehune were so numerous the male menehune “could form two rows reaching all the way 
from Makaweli to Wailua.” Menehune are also associated with several heiau of Wailua. It is said 
that the Kaua‘i ruling chief Ola “sent the Menehunes to build a heiau at the mouth of the Wailua 
River, which was to be called Hauola, after the famous city of refuge of his father at Kekaha” 
(Rice 1923:56). Poli‘ahu Heiau has been attributed to Menehune construction (Rice 1923:120) as 
has Malae Heiau (Dickey 1917:25; Wichman 1985:68). A further account of the power of the 
Menehune at Wailua is related below in an account of “Nounou (Sleeping Giant) Mountain 
Range.” 

3.5.8 Mō‘īkeha 
A famous ruling chief, Mō‘īkeha (dates to ca. AD 1340-1360 by the 20 years per generation 

count), according to a dominant tradition, was an O‘ahu chief who sailed off to Kahiki and on his 
return settled in Wailua, Kaua‘i, where the Puna family of chiefs welcomed him. Dickey 
(1917:24) relates that Mō‘īkeha planted the first taro and sweet potatoes of Kaua‘i “just north of 



Cultural Surveys Hawai‘i Job Code: WAILUA 20          Traditional Background  

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 46 
TMKs: [4] 3-9-002:020 and [4] 3-8-002:001  

 

the present cocoanut grove just off of the government road at Wailua.” “On the death of Puna, 
Mō‘īkeha became the ali‘i nui of Kaua‘i, and remained there the balance of his life” (Fornander 
1996:54). A variant tradition has Mō‘īkeha sailing from Tahiti with 36 double canoes looking for 
new land and landing at the mouth of the Wailua River in an initial colonization from the 
ancestral homeland (Smith 1955:11). 

In the History of Mō‘īkeha (Fornander 1916:IV:1:116-129; see also Thrum 1923:21 and 
Wichman 1985:64) the ruling chief Mō‘īkeha is said to have originally come from Kahiki. 
Mō‘īkeha and his entourage including his keiki ho‘okama (foster son) Kamahualele, the two 
paddlers Kapahi and Moanaikaiaiwe, Kipunuiaiakamau and his companion, and the two spies 
Kaukaukamunolea and his companion sailed their double canoe to Wailua. It was late in the 
evening when they arrived and they moored all night. At dawn the people saw this double canoe 
floating in the sea with the kapu sticks of a chief aboard. The people gathered in great numbers 
to go surf riding at the surf of Kamakaīwa. Among the surfers were the kaikamahine ali‘i 
(chiefly daughters) Ho‘oipokamalanai and Hinau‘u (or Hina‘auluā). The young women quickly 
decided to take the handsome Mō‘īkeha as their man. Mō‘īkeha also fell in love with the girls 
and decided to take one of the girls to be his wife. But the feelings being mutual, Mō‘īkeha took 
both daughters of the sovereign and became ali‘i nui after the death of his father-in-law. He had 
five children with his two wives, all boys. 

Fornander continues, saying a desire arose in Mō‘īkeha to see his son La‘amaikahiki, his 
child with Kapo. Mō‘īkeha devised a test to select one of his five Kaua‘i sons to go to Tahiti to 
fetch La‘amaikahiki. Each son, in order of their birth, was to attempt to sail a tī-leaf canoe (wa‘a 
lā‘ī) across the mouth of the stream (presumably the Wailua River) and between Mō‘īkeha’s 
thighs on the opposite bank. Only Kila, the youngest, was successful and was chosen for the 
round trip to Tahiti. Kila was to be accompanied by six of Mō‘īkeha’s trusted companions from 
his first arrival on Kaua‘i, Kamahualele, Kapahi, Moanaikaiaiwe, Kipunuiaiakamau and his 
companion, and Kaukaukamunolea. Three Kaua‘i people expressed their desire to go and the 
kahuna Wanahila brought the party up to eleven. Just as the star Sirius (ka hōkū ho‘okelewa‘a) 
was rising at dawn, Kila set sail with his first stop at O‘ahu to visit his paternal aunts. 
Mō‘īkeha’s sister’s inquired as to the wellbeing of their brother and Kila said he is living in 
Kaua‘i. 

The search party finds La‘amaikahiki and he dutifully agrees to return to Kaua‘i with them. 
La‘amaikahiki brings his kahuna, his pahu (drum; also called a kā‘eke which would appear to 
refer to large coconut-tree drums covered with shark skin), and his god Lonoikaouali‘i. 
La‘amaikahiki and Kila return to Mō‘īkeha on Kaua‘i where La‘amaikahiki resides for a while 
before returning to Kahiki. Fornander relates the tradition that La‘amaikahiki was the first person 
who brought god images to Hawai‘i. This account suggests that the worship of the deity 
Lonoikaouali‘i at a heiau of Wailua was started by La‘amaikahiki (Fornander 1916:IV:1:116-
129). 

Colum’s account of Mō‘īkeha gives a rather different English translation of the chant 
summing up Mō‘īkeha’s last days but it carries the same sentiment of the good life on Kaua‘i: 

He is indulging in his ease in Kaua‘i, 
Where the sun rises and sets again, 
Where the surf of Makaīwa curves and bends, 
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Where the sun comes up over 
The gauzy mists of Kewa; 
He has the cool and calm shade of Kewa, 
He has the stretched out waters of Wailua, 
He has the entrancing favors of my mother, 
Ho‘o-ipo. 
He will live and die in Kaua‘i. [Colum 1925:8] 

3.5.9 Mo‘o of Wailua 
Mo‘o are defined as “Lizard, reptile of any kind, dragon, serpent; water spirit” (Pukui and 

Elbert 1986:253) and these fabulous creatures are often associated with fresh water. As 
previously noted in Section 1.1.1.1, Hi‘iaka-i-ka-poli-o-Pele is said to have vanquished a mo‘o 
named Wailua while crossing the Wailua River (Emerson 1965:40; Wichman 1998:79—80).  

At Pu‘u Kī ridge on the north side of the Wailua River (by Holoholokū and the Japanese 
cemetery) it is said that “a cave goes through the hill from north to south called Kaluamōkila” 
that was the home of a resident mo‘o who could use the cave to access both land and river. 
(Dickey 1917:28). 

The following Wichman account resonates strongly with the story of two siblings (Kamalau 
and Kulai[na]) who go to Poli‘ahu Heiau to steal objects of value. Dickey goes on to relate that 
regarding Kaluamōkila:  

After the reptile died the land entrance was choked up except for a small opening 
and the chiefs of Wailua would hide their families in this cave for safety in times 
of war, feeding them through the small hole. Kekai Hakulou, mother of King 
Kaumuali‘i, was brought up in this cave, having been brought from Hilo in 
infancy. [Wichman 1985:73] 

Wichman (1985:73) provides the additional information regarding Kaluamōkila that, 
“One end of the cave was inside the heiau of Kaleiomanu and the other opened directly 
into the river. Now much of the cave is fallen in and it is very dangerous to go into it.” 
Kaluamōkila, the mo‘o cave was designated by Ching (1968:13) as his Site 43 (SIHP # 
50-30-08-330).  

Wichman also associates a mo‘o tradition with a portion of the river just upstream 
called “Ka-malu” (“the shade”): 

This was the home of a mo‘o chiefess who sometimes sat on the side of the pool 
as a beautiful young woman combing her long brown hair. She was the rock 
floating in the water. The other rock was her sister Pōhākū, ‘upright boulder,’ and 
had traveled as the float of an outrigger canoe from Kahiki and was borne up the 
Wailua River to this pool. [Wichman 1985:73-74] 

This would appear to relate to the sibling rocks (see Kamalau and Kulai[na] above). 

Wichman relates an account of the defeat of the mo‘o Akuapehulani who worked for 
the ali‘i of Kona, Kaua‘i:  
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The Wailua hero Kau‘ilani . . . conceived a method to defeat the dreadful dragon. 
He ordered a thick row of bamboo to be planted across the lower part of the 
[Wailua] valley and had a row of carved images set up behind that. When all was 
ready Kau‘ilani prayed to his gods and they entered the row of images, bringing 
them to life. He ordered the bamboo cut down, leaving each stump with a sharp 
pointed end. Then he went down to the sea and insulted the dragon until it was so 
outraged that it chased the young man back into the mountains. The dragon was 
charging so fast that it did not see the bamboo and impaled itself. [Wichman 
1985:81] 

In his discussion of the chant “Ko‘olau wind of Wailua” (Ke Ko‘olau o Wailua) 
Fornander (1920:VI:3:522-523) interprets the phrase ka mokihi i ka wai (“Mokihi of the 
stream”) as a reference to a large mo‘o of Wailua River. 

3.5.10 Nounou (Sleeping Giant) Mountain Range 
The Nounou Mountain range was understood as the fortress of ‘Aikanaka from which he 

waged warfare against Kawelo. Dickey (1917:24) relates that in their final battle: “Aikanaka had 
collected there a large number of stones and a terrific battle with stones followed and therefore 
the hill has been called ‘Nounou,’ or stone battle, from that day to this.” Pukui et al. (1974:167) 
also relate the name (literally “throwing”) to the last stand of the tyrant ‘Aikanaka.  

The landform’s popular name “Sleeping Giant” would appear to have been traditionally 
particularly associated with ‘Aikanaka’s gigantic warrior Kauahoa in the Kawelo tradition. 

Wichman summarizes two very different traditions for the Sleeping Giant given below.  

One legend of the Sleeping Giant says his name was Puni. While he was sleeping 
a fleet of war canoes from O‘ahu attacked. Puni‘s friends, the Menehune, tried to 
wake him up. They prodded him and poked him to no avail. Finally they threw 
huge rocks on his stomach, which bounced off and landed in the sea near the war 
canoes. The O‘ahu fleet turned and sailed back home. The following morning the 
Menehune came to wake Puni up—but they could not. He was dead, for several 
rocks they had thrown during the night had fallen into his mouth as he snored and 
choked him to death. [Wichman 1985:75-76] 

Another legend tells of a giant named Nunui. Wherever he stepped, he created a 
deep hole that the villagers planted with bananas. Nunui was very gentle and was 
popular with everyone. When the ruling chief wanted to gather rocks from upper 
Wailua and ‘ōhi‘a lehua logs from the high mountains, Nunui got them all and 
helped build the heiau Kukui, which is noted for the incredibly large stones used 
in its walls. After a huge feast, Nunui was tired and lay down to rest. He is still 
sleeping there and may wake up any day. [Rice 1923:10] 

3.5.11 Palila’s tattooing 
Dickey relates that on the Kamahualele ridge that separates the two northern branches 

of the Wailua River (understood to be just east of Poli‘ahu Heiau) is a place called 
“Kaelialina-a-ka-mahu:” 
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. . . where Palila, a famous warrior of Kaua‘i, was tattooed. One stone marks 
where his head lay and one his body during the tattooing. He had been asked by 
the king of O‘ahu to help him in battle and by the advice of his astrologer had 
himself tattooed so as to be disguised. [Dickey 1917:29] 

 It appears there were distinctive tattoo traditions for Kaua‘i warriors. Wichman 
continues to add to Dickey’s account: 

Palila, having helped his father overcome the Kona [Kaua‘i] army and establish a 
truce, received a request for help from an O‘ahu chief. The chief’s messenger 
suggested that Palila disguise himself. In order to do so, Palila had himself 
tattooed. He stretched out on the ridge Kamāhū‘alele, ‘homosexual messenger,’ at 
Ka‘eli‘elinoaakamāhū, ‘profound freeing of the taboo of the homosexual.’ . . . 
Palila led the O‘ahu troops to victory and eventually became the ali‘i nui of Hilo 
on Hawai‘i. [Wichman 1985:74] 

3.5.12 Story of Pikoiakaalala  
In the “Story of Pikoiakaalala” (Fornander 1917:IV:3:450-452; Dickey 1917:32) the hero was 

a member of a strange family that had the power to take on the form of humans or rats. 
Pikoiakaalala was born and raised at Wailua, Kaua‘i and one day he heard shouting for it was 
customary for the people to gather at Wailua to join in and witness the different athletic sports. 
His father informs Pikoiakaalala that the crowd is observing games such as ‘olohū (disk rolling), 
pahe‘e (dart throwing), and kō‘ie‘ie (a game in which contestants vie at throwing boards in river 
rapids trying to make the boards float steady and not be carried downstream). Pikoiakaalala is 
very successful at the latter game but ends up being swept down river and out to sea. 
Pikoiakaalala eventually washes ashore at Kou (Honolulu) on O‘ahu, and has various adventures 
most of which involve contests of shooting rats with small bows and arrows (Fornander 
1917:IV:3:450-452). 

Colum’s (1924:69-79; 1937:97-103) and Knudsen’s (1946:30) accounts of the Pi-ko-i myth 
are very similar and appear to be largely derived from the Fornander source. 

3.5.13 The Pu‘uhonua or Place of Refuge at Wailua 
Wailua (particularly coastal Wailua) was known as a pu‘uhonua or place of refuge (Smith 

1955:15). Pu‘uhonua were places of peace and safety for transgressors and non-combatants in 
times of strife. John Papa ‘Ī‘ī (1959: 138) specifically states that Holoholokū was a pu‘uhonua, a 
place “to which one who had killed could run swiftly and be saved.” Wichman (1985:70) asserts 
that the pu‘uhonua was at Hikina-a-ka-lā while Dickey (1917:15) maintains that the pu‘uhonua 
was actually at neighboring Hauola. 

3.5.14 Pu‘u Kī  
Pu‘u Kī is located on the north side of the Wailua River (by Holoholokū and the Japanese 

cemetery) is much associated with Holo-holo-kū and the Pōhaku Ho‘ohānau and with a cave or 
lava tube called “Kaluamokila,” said to have been both the home of a mo‘o and a cave of refuge. 
The tradition followed that “Kekai Hakulou, mother of King Kaumuali‘i, was brought up in this 
cave, having been brought from Hilo in infancy.” Dickey (1917:29) describes how this is 
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reminiscent of patterns from elsewhere in Polynesian where high-ranking girl children would be 
raised in caves to make them more suitable wives and mothers.  

3.5.15  Wailua Nui Ho‘āno (Wailua Nui a Ho‘āno) 
Traditionally, Wailua was conceptually divided into parts with “Wailua Nui Ho‘āno” (“Great 

Sacred Wailua”) the name of a marked or sacred area associated with the ali‘i. As described by 
Wichman (1985:63), “Punanuikaia‘āina, leader of the settlers from the Marquesas, placed a kapu 
on the land on either side of the river from the sea to the top of the range that divides the shore 
from the uplands. This area was named Wailua Nui a Ho‘āno.” Wichman noted, 
“Punanuikaia‘āina himself seems to have been borne this name and there is confusion as to 
whether Wailua Nui a Ho‘āno is the name of a particular chief, or of the land only, or both” 
(Wichman 1985:179). 

There are traditions that residence at Wailua was restricted by status with Wailua Nui a 
Ho‘āno “a land taboo to the common people” (Dickey 1917:14). As Smith (1955:26) relates, “in 
the old days of the early Hawaiians, the common people used to live way up in the valley and 
hills and the ali‘i down here in the lower part of Wailua.” The area restricted to the residence of 
ali‘i is understood as Wailua Nui a Ho‘āno. 

3.6 Nā Ala Hele 
The trails listed below are public access trails sanctioned by the State of Hawai‘i Trail and 

Access Program, “Na Ala Hele” (Nā Ala Hele Trail & Access System 2000). 

3.6.1 Kuilau Trail 
Muddy during the winter months, this 2-mile trail is used by bicyclists, pedestrians, and 

equestrians. This moderate hike starts on Highway 580 approximately 100 yards before the 
Keahua Forestry Arboretum. The hike is very scenic through the Līhu‘e-Kōloa Forest Reserve 
and ends at the Moalepe Trail. The trail offers spectacular views of Kawaikini and Mount 
Wai‘ale‘ale, and Nounou Mountain (Figure 21). Native and non-native plants such as hala 
(pandanus) and guava, can be found on the trail. The Kuilau Trail in conjunction with the 
Moalepe Trail is a popular equestrian route that is approximately 4 miles long. 

3.6.2 Wailua Forestry Management Road 
The 3-mile trail begins at Keahua Arboretum and ends at the Waikoko gate. The road crosses 

the Wailua River North Fork and continues past Hanahanapuni. The trail is usually used by 
bicyclists, motorcyclists, and off-road vehicles. 

3.6.3 Nounou-East Trail 
The 2-mile trail begins at a parking area adjacent to the Department of Water pump site 

behind Haleilio Road in Wailua Houselots. The trail ends on the “chest” of the Sleeping Giant in 
Nounou Forest Reserve. Vistas of the coastline, Wailua River, and Mount Wai‘ale‘ale can be 
observed. The trail boasts a thicket of strawberry guava and bamboo (Sierra Club Trails). A west 
side trail adjoins this trail near the 1.5-mile marker. The trail is moderate and is primarily used 
by pedestrians. 
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3.6.4 Kuamo‘o Trail 
The rather easy Kuamo‘o Trail is approximately 2 miles long and is mostly used by 

pedestrians, bicyclists, and equestrians. The trail starts beyond Opaeka‘a Falls on Kuamo‘o Road 
and connects with the Nounou Mountain Trail (via west side route). The trail connects with 
western route of the Nounou Mountain Trail and winds through a forest of Cook Pines planted 
by the Civilian Conservation Corps in the 1930s (Sierra Club Trails). 

 
Figure 21. Photo of Kuilau Trail at dawn ca. 2012 (Fodor’s) 
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Section 4    Historical Background 

4.1 Early Historic Period 

4.1.1 Wailua Ahupua‘a 
Few Westerners visited Wailua in the years just after Cook's arrival and detailed descriptions 

of the area are scarce (Figure 22). Most of the voyagers during the late eighteenth and early 
nineteenth centuries landed at Waimea, on the southwestern side of the island, a location that 
would eventually overshadow Wailua in its royal importance because of the opportunities there 
to associate and trade with these foreigners (Lydgate 1920). 

However, in March 1793, Captain George Vancouver considered Wailua to be the “principal 
residence of the king.” He had already visited the island several times, both under Captain James 
Cook and later as captain of his own expedition, and he knew this fact well and attempted to land 
there. Although conditions prevented him from anchoring, Vancouver observed the area from off 
shore and gave this description: 

This part seemed to be very well watered, as three other rapid small streams were 
observed to flow into the sea within the limits above mentioned. This portion of 
Attouai, the most fertile and pleasant district of the island, is the principal 
residence of the King, or, in his absence, of the superior chief, who generally 
takes up his abode in an extensive village, about a league to the southward of the 
north-east point of the island. Here Enemo the regent, with the young prince 
Tamooerrie, were now living. [Vancouver 1798:221-222] 

Within decades of initial Western Contact, the area lost its ancient importance and its 
population. The ali‘i who enjoyed and benefited from their contact with westerners, spent more 
time in Waimea, the preferred anchorage for visiting ships. Also the complex of heiau at Wailua 
lost its great significance after the abolishment of the kapu system.  

Missionary Hiram Bingham passed through Wailua twice in 1824 and visited the birthplace of 
King Kaumuali‘i (Pōhaku Ho‘ohānau), a hōlua (sled course) slide, and the lower falls on the 
south fork of the river, but left no clues as to the size or extent of the settlement there (Bingham 
1847:220, 231). 

In October 1840 members of the U.S. Exploring Expedition came to Wailua and recorded the 
following: 

The country on this route was uninteresting, until they reached Wailua, the 
residence of Deborah, a chief woman of the islands, readily known as such from 
her enormous size, and the cast of her countenance. She has a person living with 
her called Oliva Chapin, who speaks English, and has learned how to extort 
money. Deborah has about forty men in her district; but they were absent, being 
employed in the mountains cutting timber to pay the tax to the king. 

Near Deborah's residence are extensive fishponds belonging to her, which have 
been made with great labour. They are of different degrees of saltiness. The fish 
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Figure 22. 1878 Government Survey Map with proposed Project area; note there is no 

development with the exception of plantation to the far south of the proposed site 
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are taken from the sea when young and put into the saltiest pond; as they grow 
larger; they are removed into one less salt, and are finally fattened in fresh water. 
While our gentlemen were there, Deborah received young fish in payment of the 
poll-tax, which were immediately transferred to her ponds. 

Wailua (two waters) was formerly a place of some importance. It is situated on a 
small stream of the same name, in a barren, sandy spot. 

Deborah furnished them with a double canoe, to carry them up the river to visit 
the falls. Taking the western branch, they ascended it for two and a half miles. 

There are many good taro-patches and sugar plantations on its banks. They landed 
in what appeared to have been an old crater, in front of a basin, with high 
perpendicular bank. The low grounds along the river are extremely fertile, 
producing bread-fruit, sugar-cane, oranges, etc. The latter, however, are suffering 
from the blight, and some of the trees were covered with a black smut, produced 
by a species of aphis. 

In ascending, an insulated black rock is passed, known as the “Muu,” which has 
been detached from a high rocky bluff, which is remarkable for the dikes visible 
in it. 

They afterwards ascended the bank, two hundred feet high, and crossed about half 
a mile to the falls, over a plain covered with grass and wild sugar-cane. The 
stream was very small, running sluggishly, and passed over a precipice of barren 
rocks, one hundred and sixty feet in height. Although there is neither tree nor 
shrub along the stream above the fall, the valley beneath is filled with them; the 
most conspicuous was the pandanus. The whole scene is picturesque. Below, the 
falls present a very curious appearance, the wind continually breaking and 
dispersing the water in heavy showers over a great variety of ferns, which are 
growing in the crevices of the rocks. The volume of water does not exceed ten 
hogsheads a minute. In the basin beneath were found many fine specimens of 
Neritina granulata, and two other species were found further down the stream, 
about four feet below the surface; these were procured by diving. Mr. Rich 
obtained specimens of the plants.  

Mr. Peale found but few birds; ducks were abundant on the river's banks, some of 
which were killed. Rushes were growing along the banks from eight to ten feet in 
length, four or five feet under the water; besides these, the banks were covered 
with hibiscus and ricinus (castor-oil trees), growing wild. [Wilkes 1846:IV:68-69] 

Debora Ha‘akūlou Kapule was a member of Kaua‘i’s royalty. Arguably, she was the most 
powerful person on Kaua‘i at the time of the founding of the American United Church of 
Christ’s mission in 1820 (Stauffer 1994:iii). She made the mission very successful but eventually 
lost much of her power between 1821 and 1825.  

Kapule was the former wife of Kaua‘i sovereign Kaumuali‘i. After Kaumuali‘i’s death in 
May 1824, the people of Kaua‘i were in turmoil regarding land tenure distribution since 
Kaumuali‘i’s reign was subservient to Kamehameha II (Liholiho) (Stauffer 1994:52-54). 
However, Liholiho pronounced he would not take Kaumuali‘i’s land. Traditionally, upon the 
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death of a sovereign the land titles of the ali‘i would be rearranged. However, the maka‘āinana 
lands were reasonably fixed. This rearrangement was referred to as the kālai‘āina. On 
Kaumuali‘i’s death bed, he orally stated that he wanted the lands to remain “as is” for the ali‘i 
and maka‘āinana—those who had lands would continue to hold them and those who did not have 
lands would not have any (Stauffer 1994:52-54). Kaumuali‘i chose to not follow the kālai‘āina. 
This was untraditional, however, the last time it was done was upon Kamehameha I’s death for 
the other Hawaiian Islands (Stauffer 1994:53). 

Kaumuali‘i’s son, George Humehume, led a revolt in 1824 because he felt he should have 
been appointed as Kaua‘i’s governor and successor to his father (Stauffer 1994:55). The 
difference between George Humehume and Debora was land. Debora had lands, George 
Humehume had none. Debora ultimately benefited from not having a kālai‘āina; George 
Humehume would benefit if a kālai‘āina was held. George Humehume and his troops attacked 
the fort in Waimea in August 1824 but began to withdraw after the arrival of Kalanimoku, a Big 
Island ali‘i who was also Ka‘ahumanu’s major partner in government. When the news of the 
attack on the fort reached O‘ahu, several boats with troops sailed to Kaua‘i for reinforcement 
(Stauffer 1994:59). A brutal battle broke out leaving men, women, and children dead from Kōloa 
to Līhu‘e (Stauffer 1994:61). Kalanimoku returned to O‘ahu, convening a council of Big Island 
ali‘i who decided the island should be given to the new king, Kamehameha III (Kauikeaouli), 
since Liholiho had perished on his trip to Great Britain (Stauffer 1994:62-63). Because 
Kauikeaouli was underage, Kahalai‘a (nephew to Kalanimoku) was appointed as his guardian as 
a consolation and Kalanimoku was appointed as governor of Kaua‘i (Stauffer 1994:63). 

More than 20 years later, a final kālai‘āina would be established, the Māhele (see Section 4.2 
for expanded information). Because of the change in powers from the revolt, no land shares 
existed for claims prior to 1824. All land claims began from 1824 when Kalanimoku became 
governor of Kaua‘i (Stauffer 1994:67). Thus Debora’s lands, such as the ahupua‘a of Wailua, 
had been given to her by Ka‘ahumanu stating that she was the haku‘āina (landowner, landlord). 
Debora’s claim was moot. The thousands of acres that were once hers became Crown Lands 
controlled by the king. Debora was awarded a handful of acres including the fishponds 
mentioned above which are located on the property of the current Coco Palms. Debora stayed in 
Wailua until 1835, eventually moving to Waimea to be closer to the mission. Debora Kapule 
died in 1853.  

4.2 The Māhele Period 
To try to maintain sovereignty of the land, the Mō‘ī (King) 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. The Māhele was modeled after Western 
concepts. Certain lands to be reserved for the Mō‘ī and the royal house were known as Crown 
Lands, lands claimed by ali‘i and their konohiki (headman of an ahupua‘a under the chief) were 
called Konohiki Lands, and lands set aside to generate revenue and managed by the government 
were known as Government Lands. 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).  



Cultural Surveys Hawai‘i Job Code: WAILUA 20          Historical Background  

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 56 
TMKs: [4] 3-9-002:020 and [4] 3-8-002:001  

 

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 
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 (land) that had been traditionally controlled 
by their ali‘i, some may not have 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. Significantly, the surveying of 
the land was not standardized (Kame‘eleihiwa 1992:296-297). 

A total of 14,195 claims were filed and 8,421 awards were approved for about 29% of the 
29,220 adult Native Hawaiian males living at the time of the Māhele, averaging three acres each 
(Kame‘eleihiwa 1992:295). Out of the potential 2,500,000 acres of Crown and Government 
lands, 28,658 acres of land were awarded to the maka‘āinana, less than 1% of the total acreage of 
Hawai‘i (Kame‘eleihiwa 1993:295). The small number of kuleana awards and their small size 
prevented the maka‘āinana from maintaining their independent subsistence, often forcing them to 
abandon their newly acquired property (Chinen 1958:32). 

Although many Hawaiians did not submit or follow through on claims for their lands, the 
distribution and written testimonies of LCAs can provide insight into patterns of residence and 
agriculture. Many of these patterns probably had existed for centuries. By examining the patterns 
of kuleana LCA parcels in the vicinity of the Project area, insight can be gained to the likely 
intensity and nature of Hawaiian activity in the area at the time. 

4.2.1 Hanamā‘ulu Ahupua‘a 
A total of 20 kuleana parcels were intended for Hanamā‘ulu Ahupua‘a. Table 1 reflects LCA 

numbers, claimant’s name, ‘ili name where claim is located, and land use notes. Land use mainly 
consists of cultivating lo‘i kalo (irrigated taro terrace) and kula ‘āina (plain). No LCAs were 
found in the vicinity of the Project area. 
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Table 1. Land Commission Awards in Hanamā‘ulu Ahupua‘a including LCA Number, Claimant Name, ‘Ili, and Notes on Land Use 

 LCA 
Number 

Claimant ‘Ili Land Use 

2659 Kanoa, Paulo Kikiaola Claimant abandoned claim 
3271 Lalahilimoku Kuha, Puaka Village ‘Āpana 1: five lo‘i kalo 

‘Āpana 2: House lot 
3370 Naehu Kapaia Three lo‘i kalo under cultivation and five lo‘i kalo not cultivation; kula ‘āina 

adjoining where house lot lies 
Claimant received land from his father; claimant cultivated the land under his 
father and at the death of his father he inherited the land 

3371 Naehu Kapaia Ten lo‘i kalo, small kula ‘āina, and house lot; Claimant received land from his 
son-in-law, Kailihania after he came to Kaua‘i; Naehu passed away in 1849 
and gave the land to his daughter, Kaipu 

3392B Kala Opae/Opai Three lo‘i kalo 
3423 Paka Peaiki/Opeaiki Eight lo‘i kalo, small kula ‘āina, and a house lot 
3426 Pelekane Kapuhala, Kahoewa Four lo‘i kalo (in the ‘ili of Kapuahala) 

House lot near the seashore (at Kahoewa) 
3558 Keke Hoewa, Waiaoao, Hoena Three lo‘i kalo in the ‘ili of Waiaoao and a small kula ‘āina adjoining 

Claimant has a house lot in the ‘ili of Hoena 
Claimant received his land from his friend, Pekue, in 1846; Claimant received 
his house lot from Keo; Claimant previously held a house lot at Opai which 
was disputed by Keo the Konohiki; Claimant agreed to abandon his house lot 
in Opai and Keo agreed to give claimant house lot in Hoena 

3600 Keolanui Palaha Lo‘i (irrigated terrace) and a house lot 
3640 Kumakahaohao Limawela, 

Kamakahanahana 
Not available 
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 LCA 
Number 

Claimant ‘Ili Land Use 

3641 Kuhaimoana Kapaia ‘Āpana 1: Six lo‘i kalo in the ‘ili of Kapaia 
‘Āpana 2: House lot in the ‘ili of Kapaia 
Claimant received his land from Keo in the days of Kaikioewa 

3644 Kaualupa Hanamā‘ulu ‘Āpana 1: Three lo‘i kalo in the ‘ili of Hanamā‘ulu 
‘Āpana 2: House lot in the ‘ili of Hanamā‘ulu 
Claimant received his land from Pau soon after Kanoa came to Kaua‘i and has 
had occupied it ever since; there is no disputes to this claim with the 
exception to the ownership of an orange tree standing on the land; it was 
planted by a maka‘āinana who died and his heir held onto the tree for years; 
in the days of Kaikioewa the chiefs took possession of the tree and have held 
it ever since 

3647 Kapuahi Waieo and kū (also called 
an ‘ili kūpono; nearly 
independent ‘ili land 
division within an 
ahupua‘a paying tribute to 
the ruling chief, not the 
chief of the ahupua‘a) of 
Papua‘a 

‘Āpana 1: One lo‘i kalo called Moala in the ‘ili of Waieo 
‘Āpana 2: Eight lo‘i cultivated (an additional 23 lo‘i that are not under 
cultivation) 
‘Āpana 3: House lot in the kū of Papua‘a 

3648 Kala, Gapeliela Hoa, Wailua, Kalaniuli ‘Āpana 1: Three lo‘i cultivated and several not cultivated;  kula ‘āina in the 
‘ili of Hoa 
‘Āpana 2: Three lo‘i cultivated and several not cultivated; kula ‘āina in the ‘ili 
of Wailua 
‘Āpana 3: House lot in the ‘ili of Kalaniuli 

3649 Kamalo Noni Five lo‘i kalo in the ‘ili of Noni and a small kula ‘āina adjoining; house lot 
(on kula ‘āina) 

3650 Kaluhiwaha Ka‘aukai, Pukakolu 
Village 

Two lo‘i kalo in the ‘ili of Ka‘aukai; claimant has a house lot in the 
kūlanakauhale (village) of Puakakolu 
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 LCA 
Number 

Claimant ‘Ili Land Use 

3653 Koli‘i Maulili, 
Kamakaihanahana Village 

Four lo‘i kalo with a small kula ‘āina adjoining in the ‘ili of Maulili; the kula 
‘āina is not being cultivated; enclosed house lot in the village of 
Kamakaihanahana 

3657 Niho Limawela Four lo‘i kalo in the ‘ili of Limawela with a small kula ‘āina adjoining  
Claimant had his land from Pau in the year of 1846 and occupied it in the 
peace until the time of his death which occurred soon after his claim was sent 
to the Land Commission; the claim was never disputed until Keo became luna 
(overseer) in 1849; Keo swore that he took away two of the lo‘i kalo because 
they were old kō‘ele (small land unit by a tenant for the chief) and Pau had no 
right to give them away and in accordance with instructions from Kanoa to 
ho‘oponopono (to correct) the lands he took these two old kō‘ele; Kalohe, son 
of Niho, is his heir and prosecutes the claim 

5089 Kuhaimoana Not available Kuhaimoana died in 1848, therefore his lands were returned to the konohiki 
5640B Kumakahaohao Kamakahanahana, 

Limawela 
Four lo‘i kalo and a small kula ‘āina adjoining  
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4.2.2 Wailua Ahupua‘a 
During the 1848 privatization of land in Hawai‘i, known as the Māhele, only 51parcels 

totaling approximately 75 acres were awarded to 27 individual claimants in Wailua. These 
parcels comprise 122+ lo‘i, five mo‘o (narrow strip of land), 24 house lots, and eight kula. All of 
the parcels are within approximately a mile of the shore. Of the parcels on which kalo was 
cultivated on the north side of the Wailua River, most were watered by ‘auwai (irrigation canals) 
sourced in ‘Ōpaeka‘a (or Wailuaiki) Stream. 

There are 11 other ahupua‘a on Kaua‘i with greater numbers of land claims at the time of the 
Māhele (1848–1853). When it was the former religious, economic and social center of Kaua‘i 
more land would have been under cultivation, not only for taro lo‘i, but also for other traditional 
crops, such as wauke (paper mulberry), noni (Indian mulberry), and bananas.  

The fact that so few claimed land in Wailua at the time of the Māhele no doubt reflects 
Wailua’s changed status after trading ships and missionaries arrived. Communities grew up 
around the new social and economic centers, especially on the south side of the island and drew 
people away from their former establishments. By the mid-1800s only a small population, 
decimated in part by disease, existed in the Wailua River Valley within a mile of the sea. They 
were displaced within decades by newly arrived farmers and new crops. 

All of the kuleana awardees originally received their land from Debora Kapule in the days of 
Kaikioewa or Ka‘ahumanu indicating a rather short tenancy. It is generally understood that 
following the suppression of the Kaua‘i Rebellion of 1824 there was a massive redistribution of 
Kaua‘i lands. Apparently when Debora Kapule received the Wailua lands from Ka‘ahumanu, she 
served as konohiki for the ahupua‘a or the haku‘āina. 

It appears likely the commoner lands of Wailua were far more extensive than what was 
documented in the Māhele. On the other hand, the general pattern seems likely to have been 
much the same with Hawaiian activity focused on the river flood plains. 

Table 2 displays all LCAs found in Wailua Ahupua‘a. Table 2 contains LCA number, 
claimant name, ‘ili name where claim is located, and notes on land use. No LCAs were found in 
the vicinity of the Project area.  

4.3 Post-Māhele Period 
As in most other well-watered areas in Hawai‘i, rice crops began taking over former lo‘i kalo 

in the second half of the 1800s. This alternating pattern of land use by the Chinese rice farmers 
and native kalo growers continued through the end of the century. Knudsen (1991) visited 
Wailua in 1895 and wrote: 

We rode through the Lihue Plantation cane fields, passed through Hanamaulu and 
came to the Wailua River. What a sight! The great river lay clear and placid—
winding away up toward the mountains with rice fields and taro patches filling all 
the low lands. [Knudsen 1991:152] 

By 1935, Handy (1940:67) found no kalo being cultivated. The terraces had been taken up by 
rice, sugar cane, sweet potato and pasture. However: 



Cultural Surveys Hawai‘i Job Code: WAILUA 20                        Historical Background  

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 61 
TMKs: [4] 3-9-002:020 and [4] 3-8-002:001  

 

Table 2. Land Commission Awards in Wailua Ahupua‘a including LCA Number, Claimant Name, ‘Ili, and Notes on Land Use 

LCA 
Number 

Claimant ‘Ili Land Use 

3111 Kapule, 
Debora (w) 

Haleula, Paokole, Okeoke, 
Kaiwi‘iki 

‘Āpana 1: Lies in the ahupua‘a of Waimea and is known by the name of 
“Luhi;” it is fenced 
‘Āpana 2: In the ahupua‘a of Wailua and in the ‘ili of Haleula is the 
claimant’s house lot 
‘Āpana 3: Consists of two lo‘i adjoining each other but one is in the ‘ili of 
Paokole; the other in the ‘ili of Okeoke 
‘Āpana 4: Consists of two fish ponds also in Wailua and in the ‘ili of 
Kaiwi‘iki 

3226 Chapin, Oliva Papohaku, Kuemanu ‘Āpana 1: Is four lo‘i in the ‘ili of Papaohaku and a kula 
‘Āpana 2: A house lot in the ‘ili of Kuemanu 
Claimant received his land from Debora in the days of Kaikioewa 

3238 Hawea Heihei ‘Āpana 1: In the ‘ili of Heihei, one lo‘i and a house lot 
Claimant received the land from Debora 

3264 Lanikaula Hio, Kamani ‘Āpana 1: Seven lo‘i in the ‘ili of Hio 
‘Āpana 2: House lot in the ‘ili of Kamani 

3281 Wahineai Maiokama, Kahakoa ‘Āpana 1: In the ‘ili of Maiokama, consists of two lo‘i and a house lot in 
the village of Kahakoa 
Claimant had his land from Debora in the days of Kaikioewa 

3282 Wahapu‘u, 
Sera (w) 

Halepuola, Kahakoa ‘Āpana 1: Two lo‘i in the ‘ili of Halepuola 
‘Āpana 2: House lot in the village of Kahakoa 
Claimant had his land from Debora in the days of Kaikioewa 

3302 Ma‘awe Kahakoa ‘Āpana 1: Six lo‘i in the ‘ili of Kahakoa 
‘Āpana 2: House lot in Kauhale of Kahakoa 

3303 Makaiki Kapalai, Kapuaiomolohua ‘Āpana 1: One lo‘i in the ‘ili of Kapalai 
‘Āpana 2: House lot in the village of Kapuaiomolohua 
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LCA 
Number 

Claimant ‘Ili Land Use 

3345 Nakai Kapalai, Kahakoa ‘Āpana 1: Taro lo‘i in the ‘ili of Kapalai 
‘Āpana 2: House lot in the village of Kahakoa 

3346 Nawai Mahunapu‘uone/Mahunepuoui ‘Āpana 1: Lo‘i under cultivation and one lo‘i not planted 
‘Āpana 2: House lot in the ‘ili of Mahunepuoui 

3367 Kaiapa Hapu‘upu‘u, Kahakoa ‘Āpana 1: Three lo‘i and kula ‘āina in the ‘ili of Hapupu‘u 
‘Āpana 2: House lot in Kahakoa 

3368 Na‘aka‘akai Mauli‘ili‘i/Maulili, 
Opalakawao 

‘Āpana 1: House lot in the ahupua‘a of Waimea 
‘Āpana 2: Three lo‘i in the ‘ili of Maulili 
‘Āpana 3: House lot in Opalakawai, fenced 
Claimant received ‘Āpana 1 from Kaniuki in the days of Kaikioewa; 
‘Āpana 2 and 3, claimant received from Debora in 1848 

3403 Pahio Kapuhai, Malaihauono ‘Āpana 1: Three lo‘i in the ‘ili of Kapuhai and kula ‘āina 
‘Āpana 2: House lot, fenced, in Malaihauono 

3405 Poka Halilauhau, Kaiwai‘iki ‘Āpana 1: Halilauhau and consists of three lo‘i 
‘Āpana 2: House lot in the ‘ili of Kaiwi‘iki, fenced 

3406 Pula Kapuaiomolohua Village, 
Waio‘o 

‘Āpana 1: Five lo‘i and kula ‘āina in the ‘ili of Waio‘o 
‘Āpana 2: House lot in the village of Kapuaiomolohua, stone fenced 
Claimant had his land from Debora in the days of Kaikioewa 

3551 Kaihenui Noliha, Palauhulu ‘Āpana 1: Consists of one lo‘i and two mo‘o not cultivated in the ‘ili of 
Palauhulu 
‘Āpana 2: House lot in the ‘ili of Noliha 
Claimant received his land from Debora in the days of Kaumuali‘i 

3552 Nakaula N/A Claimant passed away in 1849 and his land had been returned to the 
konohiki 

3553 Kikalo N/A This man has forsaken this land and left the place and the land is returned 
to the konohiki 
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LCA 
Number 

Claimant ‘Ili Land Use 

3556 Kekua Kapalai ‘Āpana 1: Three lo‘i 
Claimant received his lo‘i from Debora in the days of Kaikioewa 

3557 Kaniwi Lanipa‘a, Kahakoa ‘Āpana 1: 14 lo‘i 
‘Āpana 2: House lot 

3559 Kapule, 
Debora (w) 

Haleula, Paokole, Okeoke, 
Kaiwi‘iki 

See LCA 3111 

3561 Kaumuali‘i, 
Josia 

Papa‘alai ‘Āpana 1: In the ‘ili of Papa‘alai which consists of about 12 lo‘i and 
ajoining kula on which claimant has a house on 
‘Āpana 2: Consists of eight lo‘i, small kula adjoining 
Claimant received his land from Deobra in the days of Ka‘ahumanu 

3567 Kaiapa Hapu‘upu‘u, Makaukiu ‘Āpana 1: Uncultivated lo‘i in the ‘ili of Hapu‘upu‘u 
‘Āpana 2: House lot in the village of Makaukiu and fenced 
Claimant had his land from Debora in the days of Kaikioewa  

3568 Kelani Kaiwi‘iki, Waio‘o ‘Āpana 1: Five lo‘i in the ‘ili of Waio‘o 
‘Āpana 2: House lot in the ‘ili of Kaiwi‘iki on the shore 
Claimant had his land from his father in law, Haupu, who had it from the 
time of Debora.  

3569 Kupalu (w) Paki, Pohoula ‘Āpana 1: Three lo‘i in the ‘ili of Paki 
‘Āpana 2: House lot in the ‘ili of Pohoula 
This land was given to Kaniwi by Debora in the time of Kaumuali‘i and at 
his death the land continued in the possession of his wife the present 
claimant 

3756 Amala N/A This man hung himself about two years ago and the land has been restored 
to the konohiki 

3759 Alika Ahalike, Kauakahiunu ‘Āpana 1: Four lo‘i in the ‘ili of Ahalike 
‘Āpana 2: House lot in the village of Kauakahiunu, fenced 
Claimant received his land from Debora in the days of Kaumuali‘i 
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LCA 
Number 

Claimant ‘Ili Land Use 

3909 Nahinu, Juliana Kupapaupapa, Pelehuna ‘Āpana 1: Four mo‘o, two of which are under cultivation 
‘Āpana 2: A lihi (small particle or quantity) called Pelehuna on which 
there are orange trees 

4146 Kaliu Kamaluokukui, Kaulupalau ‘Āpana 1: Two lo‘i in the ‘ili of Kamaluokukui and kula  
‘Āpana 2: A house lot in the ‘ili of Kaulupalau 
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Kapa‘a, Waipouli, Olohena, and Wailua are districts which have broad coastal 
plains bordering the sea, any part of which would be suitable for sweet potato 
plantings; presumably a great many used to be grown in this section. There are a 
few flourishing plantations in Wailua at the present time. [Handy 1940:153] 

Debora Kapule left Wailua in the early 1850s and chose to move back to Waimea. Upon her 
death in 1853, her lands in Wailua, as well as those of her son, Kaumuali‘i, were willed to her 
adopted daughter Kaluaipihana. By 1867 a Mr. LaPaz indicated that nothing remained of 
Kapule’s complex (Kikuchi et al. 1976:7). This was echoed by Gerald Fowke in the early 1920s:  

Near the mouth of the Wailua River ... is the former abode of the royal family. 
The place is so overgrown, except in the few cultivated spots, that no examination 
of it can be made. No traces of the residences are apparent although the stone 
boundary walls of the grounds are still standing. [Kikuchi et al. 1976: 11] 

Ernst Lindeman leased Kapule’s kuleana and planted the 2,000-tree coconut grove Coco 
Palms Resort is famous for in the mid 1890s. The site was planted with nuts from Samoa for the 
purpose of harvesting copra.  

4.4 The Plantation Era 

4.4.1 Hanamā‘ulu Ahupua‘a 
The ahupua‘a of Hanamā‘ulu was purchased by Paul Isenberg, the manager of Lihue 

Plantation from 1862–1878 (Damon 1931:742–747). By 1870, the plantation owned 17,000 acres 
of undeveloped land in Hanamā‘ulu. Albert Spencer Wilcox started the first sugar cane 
plantation in Hanamā‘ulu, called the Hanamaulu Plantation (Dorrance and Morgan 2000:28). A 
mill was erected in 1877 which was recorded on an 1885 map of Hanamā‘ulu Bay by Lieutenant 
George G. Jackson. Connected to the fields by railroad (Figure 23), the Hanamaulu Mill operated 
until 1920, when it was converted into housing for laborers. In 1898, Hanamaulu Plantation 
merged into the Lihue Plantation. Commercial sugar cane cultivation continued in Līhu‘e until 
2000. 

4.4.1.1 Kapaia Camp and Kapaia Swinging Bridge 

Southeast of the Project area is a plantation camp called Kapaia which was located near the 
Immaculate Conception Church. Plantation camps housed various plantation operators in 
discrete ethnic communities. Workers and their families traveled on a foot bridge across 
Hanamā‘ulu Stream to go back and forth from work, school, shopping, and play (Figure 24). 
Heavy rains often swept through the stream, and there were at least two attempts to rebuild the 
bridge with cement footings (Save Kapaia Swinging Bridge 2012). 

In 1948, the Kapaia footbridge was rebuilt as a 125-foot suspension footbridge, called the 
Kapaia Swinging Bridge (Figure 25). Two tall, wooden towers were built across Hanamā‘ulu 
Stream to enable Chinese, Filipino, and Portuguese laborers to reach their respective camps on 
opposite sides of the stream (Voorhis 2011). Upper Kapia contained much of the plantation 
housing, including a Filipino plantation camp as well as many Japanese and Hawaiian 
households, a large cock fighting area, a brothel, and various farms. Lower Kapaia contained
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Figure 23. Photo of railroad bridge near Hanamā‘ulu, n.d. (Hawai‘i State Archives)
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Figure 24. Photo of remnants of the Kapaia Swinging Bridge with Hanamā‘ulu Stream below 

(CSH 2013)
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Figure 25. Photo of the dilapidated Kapaia Swinging Bridge that crosses over Hanamā‘ulu Stream (also known as Kapaia Stream) 

(CSH 2013)
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businesses and churches. The bridge was still used to cross between Hanamā‘ulu and Kapaia 
until, after years of exposure, the plank board and steel rope structure deteriorated to such an 
extent that Kaua‘i County closed and barricaded it in 2006 for safety reasons. As a historical 
crossroad of the plantation culture, the Kapaia Swinging Bridge was listed on the State Register 
of Historic Places in 2008 (SIHP # 50-30-11-9077) (Voorhis 2011) with the application stating 
that “Our ultimate goal is to honor those who came before us by keeping this historical treasure 
as a bridge connecting the descendants of the Hawaiian and immigrant laborers to each other, 
and as a bridge welcoming those desiring to be a part of a truly special culture” (Curtis 2010). 

4.4.2 Wailua Ahupua‘a 
As a direct result of the availability of large tracts of land for sale during the Māhele, the 

Lihue Plantation was established in 1849 by Henry Augustus Pierce, Judge William Little Lee 
(chairman of the Land Commission), and Charles Reed Bishop as one of three major plantations 
in eastern Kaua‘i. The first 3,000 acres were purchased in Nāwiliwili and an additional 300 acres 
were purchased in Ahukini in 1866. The Lihue Plantation featured a steam-powered mill built in 
1853, which was the first use of steam power on a Hawaiian sugar plantation, and a ten-mile-
long ditch—Hanamaulu Ditch—built in 1856 by William Harrison Rice, which was the first 
large-scale irrigation project for any of the sugar plantations (Dorrance and Morgan 2000:28; 
Moffatt and Fitzpatrick 1995:103; Wilcox 1996). 

The first stretch of the Lihue Plantation Company railroad was laid and the first sugar moved 
by rail on 7 January 1892 (Figure 26). By 1921, the Lihue Plantation Company was reputed to 
have the most modern and extensive railroad system in the Islands. In that same year the Lihue 
Plantation Company sponsored the separately incorporated Ahukini Terminal and Railway 
Company (AT&R), which “was inaugurated as a common carrier railroad to operate between 
Ahukini and Kealia” (Condé and Best 1973:166). In 1934, the Lihue Plantation Company 
absorbed the AT&R, which then became an operating part of its parent company (Figure 27). 
The conversion from railroad to truck hauling began in 1957 and was completed by 1959 (Figure 
28). The 1959 annual report noted “With the completion of the harvesting season this year 
(October 10, 1959) hauling cane over our railroad system comes to an end. We are the last 
plantation in the Island to give up the railroad and move to truck hauling. This marks the end of 
an era” (Figure 29; Condé and Best 1973:165-169). 

4.5 Previous Oral History Research 
This section draws from previous oral history research to highlight the voice of Jeffrey 

Agader who grew up in the small plantation community of Hanamā‘ulu in the 1950s. This 
mo‘olelo, written by Jeffrey Agader in 1985, colors the cultural and historical background with 
nuanced recollections and adds depth to the information provided by kūpuna and kama‘āina who 
were interviewed for this CIA. 

4.5.1 Jeffrey Agader 
HANAMA‘ULU is approximately two miles east of the Kaua‘i County seat of 
Lihue. It was a small plantation community, consisting of several neighborhoods 
called camps, typical of the communities that dotted the island of Kaua‘i in the 
1950’s.  
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Figure 26. 1910 USGS map with the proposed Project area and driveways depicted 
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Figure 27. 1941 map from Lihue Plantation; note that lower area of map is Kālepa Ridge; 

numbers are the plantation’s lot or field numbers (Condé and Best 1973) 
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Figure 28. 1963 USGS map depicting the Project area; note that development is primarily a 
significant distance away from the proposed sites, in the Hanamā‘ulu area south of 
Kālepa Ridge and the Wailua area close to the mouth of the Wailua River 
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Figure 29. 1978 USGS Orthoquad aerial photo with proposed Project area; the Project area and 

vicinity is clearly plantation land; development is primarily visible over a mile and a 
half from the proposed sites, in the Hanamā‘ulu region and along the banks and 
mouth of the Wailua River 
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THE PLANTATION STORE  
The store was a small wooden structure. The oiled floors gave it a distinct odor. I 
remember the butcher counter in the rear where we would watch the beef being 
ground into hamburger, the bottled sodas that sold for a nickel, the freezer 
containing the ice cream and popsicles, and the glass display cases on the right 
containing various sundry items. This is where Mom would shop for household 
supplies and groceries and charge them to Dad’s plantation bango number 3140.  

The store manager was Joe Ferreira, whose son Stephen was a year younger than 
me. Before Joe Ferreira, the manager was Antone Nobriga. The kids in the camp 
thought Stephen was fortunate to have a dad who didn’t have to work outdoors. 
Our dad and most of the people we knew worked outdoors in the sugar fields. Joe 
Ferreira was one of just a few who worked in-doors away from the hot scorching 
sun.  

A small post office occupied the left-side of the store. Joe Ferreira was the 
postman too. Everyday, he would sort the mail and put them in the mail boxes. As 
soon as we were old enough to memorize our postal box combination number, our 
job was to pick up the mail as we walked home from school. Unlike the postal 
boxes of today, most of the boxes had windows so you could see if you had mail. 
Our box number was 272.  

Joe Ferreira was envied. His job seemed easy, but probably wasn’t, and besides, 
he was always nicely dressed in a white shirt and tie. I vowed that I would have a 
good job like him some day.  

THE BARBER SHOP  
The barber shop was run by an elderly Japanese gentleman whom we kids only 
knew as Yaka [Editor’s note: Sojo was the barber’s given name]. The shop had 
candy-striped cylinders outside the entrance.  

Yaka’s was a nice place to hangout. There was always a stack of old comics and 
magazines for customers. Yaka was friendly and treated us kids well. I recall his 
stories about a son who was a jockey (horses) in California. He proudly showed 
us pictures of that son winning races.  

My brother Milton and I didn't go to Yaka for haircuts until high school because 
Dad had his ‘town mates’ from the Philippines, Resureccion Sanchez and Juan 
Javonillo, cut our hair. When we eventually went to Yaka, it was ‘big-time’ for 
us, but Mom never liked it because she thought our hair was cut too short.  

Yaka always left his side window open so people walking by could stick their 
heads in and talk story with him. Kids would also ride up to the window, reach in 
and grab some comics, and just sit on their bicycles and read. Yaka didn’t mind, 
he enjoyed everyone’s company.  
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THE SCHOOL  
The K-8 school was small, built in the shape of a ‘U’ with a flag pole in the 
middle of the open courtyard. Enrollment was only 104 during my eighth-grade 
year in 1959. Everybody in Hanama‘ulu attended the school or Immaculate 
Conception School in Lihue. Most of the kids we knew went to Hanama‘ulu 
School.  

We loved to go to school early to play and talk story. Play was mostly running 
barefoot playing a game we called ‘master.’ At the first bell, everyone had to stop 
to pick up rubbish. Then at the second bell, the entire school was required to stand 
at attention in formation grouped by grades as the flag was raised, a bugle played, 
and the Pledge of Allegiance recited.  

At the end of the school day, we would go through the same ritual of picking up 
rubbish and standing in formation as the flag was lowered. Then those on cleanup 
duty swept the classrooms, emptied the trash, wiped the chalk boards, and cleaned 
the chalk erasers.  

The cafeteria was staffed by Mrs. Jerves, the manager, and another lady whose 
name I can’t remember. Sometimes Mrs. Marques, the janitor, would help out. 
The rest of the crew consisted of students. I recall dreading cafeteria duty—
peeling onions, washing pots and pans, and mopping floors. It was hard work.  

Because enrollment was so low, grades were grouped. The third and fourth 
graders were grouped in a single classroom . . . so were the fifth and sixth graders, 
and the seventh and eighth graders. Maybe this is why the kids in Hanama’ulu 
were always a close-knit bunch.  

The teachers were great, mostly young, probably in their 20s and just out of 
college. Several lived in cottages on campus so it wasn’t unusual to see them after 
school, on weekends, and during the holidays. Two teachers, Art Fung and Albert 
Nagata, would drive us to the Library in Lihue and also take us on weekend 
hiking trips and camping outings. All of the teachers were like ‘family’—so 
different from today.  

A BLEND OF CULTURES  
Our family always seemed a bit different from other families because Dad was 
from the Philippines and Mom was a Nisei—a second generation Japanese. 
Interracial marriages were not common in those days. Mom said she first saw Dad 
when she accompanied a friend who was selling liquor to the single men in the 
camp. She later met Dad at a carnival, saw each other for a while, and then eloped 
to get married.  

We only knew one other kid of mixed nationality, Clyde Iloreta. Like Dad and 
Mom, Clyde's father was from the Philippines and his Mom was Nisei. We spent 
many hours at Clyde’s house reading comics, looking at baseball and football 
cards, shooting hoops, and listening to major league baseball over the radio. 
Clyde always had a lot of comics and toys.  
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Unlike most households in the camp, English was the only language spoken at 
home. Mom never learned Ilocano. Dad never learned Japanese. Both probably 
felt that English was more important for us kids. Looking back, it would have 
been great if we had learned both languages.  

Mom and Dad adjusted to each other’s culture. Mom learned about Filipino foods. 
Dad learned certain Japanese customs. They always taught us to be proud of both 
cultures. It wasn’t until many years later that we began to meet other people from 
interracial marriages.  

BEHIND THE GAS STATION  
When you worked on a plantation, you had no choice of living quarters. Housing 
was owned by the plantation and seemed to be assigned based on race and job 
status. Filipinos seemed to have the worst housing. On the other hand, the 
Portuguese families seemed to be grouped in newer and bigger homes, which 
sometimes overlooked the rest of the community, probably because they held the 
better jobs—luna or bosses. The Japanese were few, but their housing seemed to 
be better than those assigned to the Filipinos.  

Many years later, at a sociology class at the University of Hawaii at Manoa, I 
learned that housing was segregated because the plantations wanted to ‘control’ 
the workers. They believed that the workforce could be more productive if kept 
segregated.  

Our first house was located behind a gas station. It was on a border that separated 
the Filipino and Portuguese camps. It was a typical plantation-style home with an 
outdoor toilet and porches in the front and back. The house was old and 
unfurnished, except for a radio. Rent was $14.25 a month. Before moving in, Dad 
agreed to pay $50 to the previous tenant for a recently built room addition.  

Our neighbor to the right was the Jerves family. Mr. Jerves was a mechanic for 
the plantation. Mrs. Jerves was the school’s cafeteria manager. The Jerveses had 
three children—Wayne, Russell, and Mary Ellen. They were about the same age 
as Karen, Milton, and me but we hardly knew them. When people are segregated, 
there are few opportunities for interaction, even among the children. We attended 
different schools—we went to Hanama‘ulu School; the Jerves kids attended 
Immaculate Conception School in Lihue, where the students were predominantly 
Portuguese. It was only years later that we got to know and talk with the Jerves 
kids, but only occasionally.  

Lorenzo Comilang and his three children—Teofilo, Simproso, and Teresa—were 
the neighbors to our left. Like all other Filipino immigrant workers, Mr. Comilang 
was a laborer for the plantation. His younger son, Simproso, nicknamed Simin, 
was a few years older than us. Simin had a reputation for being a ‘lady’s man.’ He 
was tall, handsome, and he could sing all the popular songs of the time. We went 
to his house often to read his ‘Hit-Parade’ magazines and to hear him sing. We 
always thought Simin would become a professional entertainer.  
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There was a dirt road fronting our house and fields of sugar cane in the back. We 
spent countless hours on the front road. It was our playground. It was also the 
road we walked to and from school. Along that road lived all the people we grew 
up with—Tomacder, Cadawas, Valmoja, Baldemor, Sarita, Alayvilla, Quel, and 
Cruzada. The houses were built close together, all with front porches so we 
always saw the neighbors.  

We lived in the house behind the gas station from 1941 to 1955.  

DAILY LIFE  
Living on a plantation was OK for us kids. There was always something to do.  

We’d sit for hours in front of the store, counting the cars going by to see whether 
there were more Chevys, Fords, Plymouths, or Dodges. Everybody wanted to pick 
Chevys so we’d always argue. No one wanted the Plymouths and Dodges. The 
Chevys always won.  

Kalepa, the small mountain overlooking Hanama‘ulu, was a popular playground. 
One day it was a fort; the next day, a World War II battleground. Another day, it 
was an African jungle. Kalepa was covered with ironwood trees and lantana 
brush. From the top, you could see all of Hanama‘ulu, including the bay where 
‘Donovan’s Reef,’ starring John Wayne, was filmed. When Milton and Karen 
were attending college in Colorado, I used to climb to the top to think and reflect. 
Today, it always makes me feel relaxed to imagine myself sitting on the top of 
Kalepa looking down at Hanama‘ulu and the ocean.  

Our daily chores revolved around tending the vegetable garden, mowing the lawn, 
and caring for a few pigs and a cow.  

Dad was good at gardening. We planted tarong (eggplant), lima bean, paria 
(bittermelon), otong (long beans), maronggay (horse-radish tree for its leaves and 
fruits), katuday (a tree with white flowers), pumpkin, squash, sweet potato, 
tomato, lettuce, head cabbage, won bok, bell pepper, green onion, broccoli, and 
chili pepper. The garden was a never-ending chore of planting, weeding, and 
watering. It wasn’t always fun, but it felt good to watch the seedlings grow into 
healthy plants.  

Growing vegetables was almost a necessity. The store in Hanama‘ulu sold only 
round onions, potatoes, and carrots. The only other place where we could buy 
vegetables was from an old Japanese man who peddled his vegetables from a 
truck. Once a week, he would drive through the camps, tooting his horn and 
stopping every few hundred yards. The adults joked that the peddler’s vegetables 
always looked so good because he used manure for fertilizer. Mom purchased 
from the peddler only when it was a necessity. We usually grew whatever we 
needed.  

LEARNING TO GOLF  
My first exposure to golf was from watching Stephen Ferreira’s older brother. He 
showed up at the park one afternoon to hit balls. A bunch of us kids gathered to 
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watch in amazement. Ball after ball, Stephen’s brother hit it so far it seemed 
unbelievable. Up to that time, the farthest we saw anyone hit a ball was Paul 
Carvalho. Paul played softball in the plantation league and he would consistently 
hit balls nearly out of the park. But Stephen’s brother easily hit the golf ball twice 
as far, out of the park and into the cane fields that bordered the east-side of the 
park.  

Later, when I was 10, a plantation carpenter, Kazu Iwasaki, got us interested in 
caddying at the Wailua Golf Club. It was fun and the pay was good too. We 
would hitch hike to the course on weekends, caddy for 18 holes, then hitch hike 
back home. The pay was $1.75, enough to pay for movie tickets at the theater in 
Lihue.  

The local pro was Toyo Shirai. Before him, the pro was the legendary Guinea 
Kop. When the course was not busy, Shirai would give the caddies golf lessons. 
He also sponsored tournaments and putting contests for us kids. I won the under 
12 tournament in 1956 by shooting a 52 and 61 for 18 holes. The kids in 
Hanama‘ulu used to make fun of us. Golf at that time was known as a rich man’s 
sport as well as a ‘sissy’ sport.  

In 1958, we had a new teacher at school, Albert Nagata. He was new to Kauai. 
When he learned that I played golf, he asked if I would play with him after 
school. I recall playing with him once or twice at Wailua. I can’t remember if I 
beat him.  

At age 14, I stopped paying, not by choice. It was time to work at a real summer 
job, in the pineapple and sugar cane fields.  

SUMMER JOBS  
All the kids in Hanama‘ulu worked during the summers. The boys picked 
pineapples or worked in the sugar fields, while the girls toiled in the pineapple 
cannery in Kapaa as trimmers or canners. I ‘lucked-out’ at age 16 when I got my 
first indoor job, working as a janitor and stock-clerk for the Kress store in Lihue.  

FISHING WITH DAD  
Dad enjoyed fishing, and he would take us often, sometimes to catch mullet in the 
fresh water ponds above Wailua, most of the time to lay small opae (fresh water 
shrimp) nets at night in the Hanama‘ulu River.  

When fishing for opae, we’d lay more than a dozen round nets about 25 yards 
apart. Each net would be attached to a long wooden pole that would be used to lift 
the net out of the water. The bait was a paste-like mixture of water, flour, and 
middling that was placed on a heavy stone in the center of the net. My job was to 
hold the supply of bait and shine the flashlight as Dad and Milton lifted the nets 
out of the water and removed the opae. When our bucket was about a third full, 
we’d call it quits. Dad enjoyed eating the opae raw, flavored with lemon juice. I 
could eat it only if it was fried.  
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Dad also liked to fish in the mountain streams behind Kalepa. Once he took us 
fishing in the stream below the Wailua Falls. He brought along salt, tomatoes, and 
rice, and we cooked what we caught. As with other fishing outings, he brought 
along a cane knife that day. I remember asking him what the knife was for, and 
his reply was ‘to chase the ghosts away.’ I believed him.  

We also fished for blue gill in the small reservoir behind Kalepa. We used worms 
or bread for bait. I preferred bread because I could never comfortably put the 
hook through the live worms. We usually stayed for hours just to catch a few fish. 
Mom would fry the catch for dinner. We liked them fried crispy brown. That way, 
we could eat the bones too.  

POCKET KNIFE  
Just about every kid in Hanama‘ulu eventually owned a pocket knife, with at least 
four blades—a large blade, a small blade, a blade for digging, and a bottle opener.  

The knives were handy for all sorts of things. We’d cut branches from the hao tree 
to carve small toy canoes. The bark from the long skinny branches would be 
braided into long whips. We carved wooden propellers, made holes through the 
middle, and then attached the propellers with nails.  

We used the knives to cut sugar cane stalks to chew, and sucked the sweet cane 
juice. We also used it to fashion arrows from the cane tassels, bows from bamboo, 
and quivers from cardboard. We made slingshots from guava branches, horns 
from young coconut leaves, pea-shooters from clothes pins, blow-shooters from 
papaya stems, miniature tractors from thread spools, rubber guns from scrap 
lumber and old tire tubes, whips from hau bark, and swords from branches of 
panax hedges.  

In retrospect, the pocket knife helped in ways that I only comprehended later in 
life. I now realize that using the knife to make toys required planning, 
organization, and an abundance of patience. The things we made as kids often 
took days and weeks to build. And once made, it wasn’t easily discarded or 
ignored as is often done with today’s toys. Today, when Kern and Dana want 
something, they buy it from a store. It involves a different kind of planning. I’m 
not sure it involves organization, but it does provide them instant gratification. So 
different from our Hanama‘ulu days.  

CHRISTMAS AND NEW YEAR  
The year-end holidays in the 1950s were different than today because of the 
serenading. People would visit unannounced and sing Christmas carols. We’d 
gather on the porch to listen, and Mom would give the serenaders money or food. 
When we were older, we formed our own group, accompanied by Peter Adolfo, 
the school custodian. Peter looked pure Hawaiian to us kids, but with a name like 
Adolfo, he probably wasn’t. Peter could sing and play the ukulele. Serenading 
with Peter was fun. I think we kids did it for the money, not the food. And no 
matter how badly we sang, people seemed to enjoy being serenaded.  
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Christmas was also different because of the annual Christmas play put on by the 
school. It was a big production with props, costumes, music, and makeup. Those 
who couldn’t act were assigned to the chorus. I usually was in the chorus, but one 
year I managed the stage—props and lighting. The play was always the big 
Christmas event for Hanama‘ulu. We’d begin to rehearse and get the sets and 
props ready in October. Alice Wedemeyer, the school principal, was the producer, 
director, and musical conductor. I can still picture her pounding the piano during 
rehearsals and getting frustrated with us for singing off-key. Most of us disliked 
the rehearsals, and we could never understand the educational value of spending 
so much time on the play. But Mrs. Wedemeyer did teach us to take pride in 
whatever we did.  

Midnight church services were a regular ritual for us on Christmas Eve. On 
Christmas morning, we opened presents together. We got the usual toys—trucks 
and guns for Milton and me, and dolls for Karen. Several weeks before Christmas, 
Mom would give us money to shop by ourselves for presents for her and Dad. We 
usually bought cigarettes for Dad, and handkerchiefs, towels, and pillowcases for 
Mom. Mom and Dad would always tell us the presents were just what they 
wanted and needed—it always made us feel good. When we were very young, we 
bought the presents from the store in Hanama‘ulu. As we got older, I recall 
shopping for gifts at Kress and Kawakami Store in Lihue. We always shopped 
together to buy presents for Mom and Dad.  

New Year’s Eve was noisy and bright. There were no restrictions on fireworks. 
Roman candles and flash bombs were prevalent. Cherry bombs were also 
available, but only the adults and older kids used them. The young kids played 
with the smaller firecrackers, lighting them one at a time to make them last past 
midnight. Some of our Filipino neighbors had their own way of making noise—
they made cannons out of large bamboo and used kerosene as fuel. It was fun time 
for everyone, with neighbors and friends exchanging food and hospitality.  

When the celebration was over, the kids would salvage the powder from 
unexploded firecrackers to make homemade explosives. We’d insert a fuse at the 
bottom a flash bomb container, pour enough powder to cover the fuse, and pack 
the container tightly with newspaper. Then the bravest kid would light the fuse 
while the rest of us hid. Surprisingly, nobody ever got hurt.  

RELIGION  
Growing up in Hanama‘ulu meant going to church on Sundays and attending 
weekly religious education classes.  

Our family regularly attended church services at the Immaculate Conception 
Church in Kapaia, although Dad rarely attended. Mom said that Dad was 
uncomfortable because he felt that many people went to church to see who was 
there and how they dressed.  
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We always had an altar at home. I recall several times when our family prayed 
together at the altar—it could have been when Mom had insomnia or when Dad 
was staying out late playing cards.  

Mom and Dad taught us to pray before going to bed at night. Sometimes we’d 
also go to confession on a Saturday afternoon, then receive communion the next 
morning. After Sunday mass, Mom would make us pancakes for breakfast. I also 
recall walking home from Church, and our shoes would get dirty when it rained 
because there were no sidewalks.  

CHILD GAMES  
The games we played were simple. We learned from the older kids and passed 
them on to the younger ones.  

We played the usual army games. One side was the Germans and Japanese while 
the other side was the Americans. The rifles were handmade and wooden. The 
bullets were large rubber bands made from old tire tubes.  

We learned hopscotch from the girls. The lines would be drawn on the dirt road 
fronting our house. Karen and her friends Nina Cadawas and Remy Alayvilla 
always won.  

The girls taught us jacks. The best player was Nina Cadawas.  

Marbles were very popular. The best known game was ring. A large ring would 
be drawn on the dirt. Players would wager a designated amount, usually three 
marbles. The marbles would be grouped in the center of the ring. Players took 
turns shooting from behind the ring, and they got to keep the marbles they 
managed to shoot out of the ring.  

Other marble games were fish and holes. In fish, a fish was drawn in the dirt and 
marbles would be placed within the fish. Players would take turns shooting the 
marbles out of the fish from behind a designated line. In holes, a series of holes 
were dug in the dirt. The object was to shoot your marble into the holes in a 
designated sequence.  

One game that took hours to play was Throw-the-Can. A can would be thrown as 
far as possible, and while a player was retrieving the can, the others would hide. 
The player retrieving the can would place the can in an open area, and while 
guarding the can, search for the others. If he located a person hiding, he’d have to 
run back to the can and touch it before the other player did. If the player hiding 
was able to touch the can first, he would throw the can and the game would 
continue.  

OUTDOOR TOILET  
Our house behind the gas station had an outdoor toilet, which was a small wooden 
shed located away from our back porch. The shed was dark and musty, and full of 
spiders and lizards. I remember using matches to burn the cobwebs. The toilet 
seat was a bench with a round hole in the middle. I can’t remember if we had 
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toilet paper. I do know that there was always a stack of old magazines or 
newspapers nearby. Once or twice a day, the plantation would divert water from 
the irrigation ditches to flush the waste away . . . I’m not sure to where, perhaps 
into the river near Hanama‘ulu Bay. In 1955, we moved to a Punchbowl house on 
the slopes of Kalepa that had an indoor toilet. The house was formerly occupied 
by the Travaso family, headed by Joe Travaso who was the plantation camp 
police.  

WATER HEATER  
Our water heater at the Punchbowl house was made by one of Dad’s friends, who 
were a welder. It consisted of metal cylinders welded at right-angles to each other. 
The horizontal cylinder held the firewood, the base of the vertical cylinder stored 
the water, and another interior vertical cylinder served as the smoke stack. The 
heater was near our back porch adjacent to a bath house which also served as a 
laundry room. Firewood was from fallen ironwood trees on Kalepa. We’d gather 
the dead trees, drag them to our back yard, and saw and split them with an axe 
into the proper size. We used old rags dipped in a flammable solvent (probably 
discarded diesel oil) to start the fire. The water would be steaming hot in less than 
thirty minutes. [Agader 2004] 
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Section 5    Community Consultation 

5.1 Community Outreach Process  
Throughout the course of this CIA, an effort was made to contact and consult with Hawaiian 

and kama‘āina cultural organizations, government agencies, and individuals who might have 
knowledge of and/or concerns about cultural resources and practices specifically related to the 
proposed project area in the context of Hanamā‘ulu and/or Wailua Ahupua‘a. This effort was 
made through the use of letters, e-mails, telephone calls, and in-person interviews. CSH initiated 
the outreach effort in October 2012 and completed the community consultation in February 
2013. 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 R.M. Towill Corporation on behalf of the County of Kaua‘i, 
Cultural Surveys Hawai‘i Inc. (CSH) is conducting a Cultural Impact Assessment 
(CIA) for the proposed Municipal Solid Waste Landfill (MSWLF) and Resource 
Recovery Park (RRP), Hanamā‘ulu and Wailua Ahupua‘a, Līhu‘e District, Kaua‘i 
Island, Tax Map Key (TMK): [4] 3-9-002:020. The proposed MSWLF site 
encompasses approximately 270 acres. 

There is an alternative location for the RRP at TMK: [4] 3-8-002:001, 
Hanamā‘ulu and Wailua Ahupua‘a, Līhu‘e District, Kaua‘i Island. Two 
alternatives are being considered by the County and the landowners: Alternative 
A) the 270-acre site would contain the MSWLF and the 80-acre site would 
contain the RRP; and, Alternative B) the 270-acre site would contain both the 
MSWLF and RRP. The access road location is currently in the initial planning 
stage and is subject to change pending the results of the EA/EIS evaluation.  

The purpose of the CIA is to gather information about the Project area and its 
surroundings through research and interviews with individuals who are 
knowledgeable about this area in order to assess potential impacts on 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. 
Although the redevelopment will be within the boundaries as stated 
above, this study will include the entire ahupua‘a of Hanamā‘ulu and 
Wailua. 

• Knowledge of cultural sites which may be impacted by future 
development of the Project area—for example, historic sites and/or 
archaeological sites. 

• Knowledge of traditional gathering practices in the Project area 
vicinity, both past and ongoing. 
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• 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. 

In most cases, two to three attempts were made to contact individuals, organizations, and 
agencies. Community outreach letters were sent to a total of 58 individuals or groups, four 
responded via e-mail, three responded by phone, two individuals were interviewed, and one 
group interview (consisting of three family members) was conducted (participants of the group 
interview later declined to participate in the study). The results of the community consultation 
process are presented in 
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Table 3. 
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Table 3. Results of Community Consultation 

Name Affiliation Comments 
Ahuna, Dan OHA, Kaua‘i Island 

Trustee 
CSH sent letter and aerials on 23 January 2013 

Aipolani, 
Kunane 

Chairperson, Kaua‘i 
Island Burial 
Council 

Referred to CSH by the County of Kaua‘i 
CSH contacted SHPD to forward letter and figures to Mr. 
Aipolani on 25 October 2012 
Ms. Cayan of SHPD gave contact info to CSH for Mr. 
Aipoalani on 5 February 2013 
CSH sent letter and aerials on 5 February 2013 

Albao, Liberta 
Hussey 
 
 
 
 
 
 
 
 
 
 

President, Queen 
Deborah Kapule 
Hawaiian Civic 
Club (QDK-HCC) 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
Ms. Albao contacted CSH on 2 November 2012 and asked 
for a PDF of letter and aerials to present to QDK-HCC 
members 
Ms. Albao’s concerns are that the ‘opala (trash) is 
disturbing and that a landfill will affect the water quality 
Ms. Albao will write a formal letter to CSH after 
conferring with QDK-HCC 
CSH sent a PDF and figures to Ms. Albao on 2 November 
2012 
CSH e-mailed fourth letter and aerials on 23 January 2013 

Ako, Val Long-time resident 
of Wailua 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH spoke to Uncle Val on 5 November 2012; he said he 
does not know the area himself but knows the families 
who have been living in the Hanamā‘ulu portion of the 
Project area including the Kane ‘ohana (family), Kagawa 
‘ohana (a Native Hawaiian woman who married into a 
Japanese family), Kaluahini ‘ohana; Uncle Val contacted 
CSH later that day and added two additional families: the 
Kelekomas and Kiliaus; Uncle Val stated these are the 
oldest families in Hanamā‘ulu Ahupua‘a and they still live 
in the area 
CSH conducted an interview with Mr. Ako on 12 February 
2013 

Ayau, 
Halealoha 

Hui Mālama O Nā 
Kūpuna O Hawai‘i 
Nei 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
Mr. Ayau responded to CSH via e-mail on 11 November 
2012: “We do not have any comments.” 
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Name Affiliation Comments 
Burgess, James Niumalu/Nāwiliwili 

cultural descendent 
CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Cataluna, 
Donald 

OHA Trustee for 
Kaua‘i/Ni‘ihau 

CSH sent letter and aerials on 5 October 2012 
Letter was returned to CSH on 8 October 2012 

Cayan, Phyllis 
“Coochie”  

SHPD Intake 
Specialist, former 
SHPD History and 
Culture Branch 
Manager 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 23 January 2013 asking 
to pass letters to KNIBC chairs 
CSH called SHPD/Ms. Cayan and left a voice message on 
1 February 2013 
CSH called SHPD/Ms. Cayan and left a voice message on 
4 February 2013 
CSH called SHPD on 5 February 2013 
CSH sent follow up e-mail to Ms. Cayan regarding passing 
letters to KNIBC chairs on 5 February 2013 
Ms. Cayan sent CSH an e-mail with Mr. Kunane 
Aipoalani, Mr. Keith Yap, Ms. Barbara Say, and Mr. 
Nathan Kalama’s contact information on 5 February 2013 

Chang, Pi‘ilani Former SHPD 
History and Culture 
Branch Chief, 
Cultural Historian 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Crabbe, 
Kamana‘opono 

OHA CEO and 
Administrator 

CSH e-mailed letters and figures via Keola Lindsey and 
Kathy Keala (of OHA) on 5 October 2012 
CSH sent second letter and aerials (via USPS) on 13 
November 2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Durant, Butch 
“Leopold” 
 

Lo‘i farmer, owns 
land in Hanamā‘ulu 
area  

Referred to CSH by Cheryl Lovell-Obatake and Missy 
Kamai of CSH-Kaua‘i 
CSH called Mr. Durant on 1 February 2013; number is 
disconnected 
CSH-Kaua‘i gave new contact information on 12 February 
2013 
CSH called Mr. Durant on 14 February 2013; was told to 
call back later 
CSH called Mr. Durant on 19 February 2013; said he is 
familiar with Project, attended public meeting; biggest 
concern is runoff water; cannot have anymore runoff; 
every year there is a big storm, last year a big storm forced 
him to evacuate his home and ruined a couple of his taro 
patches; gave CSH his address to send letter and aerials 
CSH sent letter and aerials on 20 February 2013 
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Name Affiliation Comments 
Mr. Durant called CSH on 22 February 2013 to confirm 
interview date of 26 February 2013 at his home 
CSH interviewed the Durant ‘ohana at their home on 26 
February 2013 
Mr. Durant called CSH on 1 March 2013 and declined to 
participate in CIA 

Esaki, Godwin Wailua Farmer CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Flores, Kalani Cultural 
practitioner, 
educator, researcher 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Fernandez, 
Lynette 
Haulani 

Kaua‘i Director, 
Kui Kako‘o ‘Āina 
Ho‘opulapula 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Fujita, James Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Gray, Jane 
Kamahaokalani 

Director, Kaua‘i 
Museum 

Referred to CSH by the County of Kaua‘i 
CSH sent e-mail and aerials on 4 February 2013 

Hubbard, Mark Former Kaua‘i 
Island Burial 
Council 

CSH e-mailed letter and aerials 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
Mr. Hubbard responded to CSH via e-mail on 11 
November 2012: “I do not have any information that 
would be useful to you. Thank you. Aloha, Mark” 

Huff, Kaiulani KKCR Community 
Radio; works with 
kūpuna; cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and figures 4 October 2012 
E-mail was returned to CSH on 4 October 2012 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 23 January 2013 

Ida, Ron Royal Order of 
Kamehameha, 
Kaumuali‘i Chapter 
No. 3 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Josselin, 
Noelani 

Cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH sent e-mail and aerials on 16 October 2012 
CSH sent second e-mail and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 
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Name Affiliation Comments 
Kaholokula, 
Robbie 

Administrator, 
Kaua‘i Museum 

CSH sent e-mail and aerials on 4 October 2012 
CSH sent second e-mail and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Kalama, 
Nathan 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kumu Hula CSH sent letter and aerials on 15 October 2012 
CSH called Mr. Kalama on 10 November 2012; Mr. 
Kalama said he is legally blind so he did not read CSH’s 
letter; CSH explained the Project, described the Project 
area, and the purpose of the CIA to Mr. Kalama 
Mr. Kalama has no connection to the Project area and the 
people he knew from the area (knowledgeable in sites, 
gathering, etc.) have passed away (specifically the Ramson 
‘ohana) 
Mr. Kalama recalls the Ramsons talking about the different 
ridges in Hanamā‘ulu/Wailua Ahupua‘a (Kālepa Ridge, 
etc.) and said he cannot remember the exact information 
given because “when you’re small you no pay attention.”  

Kaluahine 
‘Ohana 

Long time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 23 January 2013 

Kaohi, Lionel President, 
Kaumuali‘i 
Hawaiian Civic 
Club 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
CSH sent third letter and aerials on 23 January 2013 

Kaua‘i 
Historical 
Society 

 CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Kaua‘i Island 
Burial Council 

 CSH e-mailed letter and aerials on 5 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH sent third letter and aerials on 23 January 2013 

Kaua‘i 
Museum 

 CSH e-mailed letter and aerials on 5 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH sent third letter and aerials on 23 January 2013 



Cultural Surveys Hawai‘i Job Code: WAILUA 20  Community Consultation 

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 90 
TMKs: [4] 3-9-002:020 and [4] 3-8-002:001  

 

Name Affiliation Comments 
Kauka, Sabra 
 
 
 
 
 

Hawaiian cultural 
educator 

CSH sent letter and aerials on 5 October 2012 
Ms. Kauka contacted CSH via e-mail requesting an 
electronic copy and accompanying maps of the Project 
area on 8 October 2012 
CSH e-mailed Ms. Kauka a PDF of the letter and aerials 
on 9 October 2012 
CSH e-mailed third letter and aerials on 15 November 
2012 

Kauwe, 
Christopher 

Native Hawaiian 
Historic 
Preservation 
Council, Kaua‘i 
Representative 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Kealoha, 
Keone 

Executive Director, 
Mālama Kaua‘i 

CSH e-mailed letter and aerials on 4 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Kekua, 
Kehaulani 

Director of the 
Kaua‘i Heritage 
Center; Kumu hula 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Kelekoma 
‘Ohana 

Long time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 1 Feburary 2013 

Khan, 
Leimomi 

President, 
Association of 
Hawaiian Civic 
Clubs 

Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 16 October 2012 
CSH e-mailed second letter and aerials on 26 October 
2012 
CSH e-mailed third letter and aerials on 23 January 2013 

Ki‘ilau ‘Ohana Long-time residents 
of Hanamā‘ulu 

Referred to CSH by Uncle Val Ako 
CSH sent letter and aerials on 1 February 2013 

Kruse, John Former Kaua‘i 
Island Burial 
Council and Kaua‘i 
Island Burial 
Counil County 
Planner 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Loo, Michael Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 
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Name Affiliation Comments 
Lovell-
Obatake, 
Cheryl 

Resident of Wailua CSH sent letter and aerials on 5 October 2012 
Ms. Lovell-Obatake called CSH on 8 October 2012 and 
left a message regarding contacting Leopold “Butch” 
Durant and the area where he lives; possibly interviewing 
him for the Project 
CSH returned Ms. Lovell-Obatake’s call on 9 October 
2012 and left a message 
CSH sent a follow-up e-mail to Ms. Lovell-Obatake on 11 
October 2012; CSH attached a PDF of the letter and 
figures for Leopold Durant 
CSH called and left a message for Ms. Lovell-Obatake on 
30 October 2012 
CSH e-mailed third letter and aerials on 23 January 2013 
Ms. Lovell-Obatake called CSH on 21 February 2013 
asking to contact Mr. Durant 

Matsushima, 
Lester 

Long-time resident 
of 
Hanamā‘ulu/Wailua 
area, fisherman 

CSH sent letter and aerials on 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Moriguchi, 
Laraine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kapaia Foundation 
Director 

CSH e-mailed letter and aerials on 14 Feburary  2013 
Ms. Moriguchi responded on 16 Feburary 2013: “I will 
talk to Joe Rosa early this coming week. He is familiar 
with the proposed landfill site and knows of people who 
actually lived in the plantation camps close to it. I will also 
contact the Durant (Kaliloa/Kapule) family and others who 
may have knowledge of more ancient cultural activity in 
the Ma‘alo area. When would you like to meet?” 
CSH responded to Ms. Moriguchi on 18 Feburary 2013: 
“Sounds good. I just called the Durant ‘ohana last week 
but Uncle Butch was busy so I need to try him again this 
week. That would be awesome (and so helpful) if you 
could connect with anyone else who has knowledge of the 
area—MAHALO NUI LOA! As for meeting up, I can fly 
over Wednesday or Thursday of this week. Next week I’m 
available Monday thru Friday. Let me know what works 
for you (and/or the others if they want to talk story) and we 
can zero in on a date—I’m pretty flexible. “ 
CSH called Ms. Moriguchi on 19 Feburary 2013 
Ms. Moriguchi responded on 19 February 2013: “I talked 
to Brenda Durant, Butch’s wife, today. She will talk to her 
husband and daughter Kanani, and will get back to 
me.  Let’s plan to meet next week because it will give us 
more time to get everybody together.” 
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Name Affiliation Comments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CSH replied to Ms. Moriguchi’s e-mail on 20 February 
2013: “Just tried calling you and left a message. 
Everything sounds good. I will ask my colleague if he 
wants to join us and listen in on the ‘talk story’ session 
(he’s still kind of new at this so I’m training him on the 
process). I’m excited that Uncle Butch is anxious to talk in 
person! Of course you can sit and absorb (and feel free to 
invite others)—that’s what I’ll be doing too! Anytime you 
want to chime in, feel free. You can invite others, but if it’s 
between my co-worker and I facilitating, the max people to 
talk story with would be six just so we can hear everyone’s 
‘ike [to see, know] and mana’o [thought, belief] in an 
organized manner. If we have more people interested in 
participating in the interview/talk story process, then we 
might have to break up the groups in a time table. 
“The meeting room sounds perfect. Also, if they (or 
anyone) wants to show me sites or historic places after the 
group meets, I’m fine with that too. 
“Just a couple things that I wanted to let you know before 
we make some solid plans: The cultural impact assessment 
(CIA) process requires me to have the community’s input 
via interviews. With that said, because we have a larger 
group, I will most likely need to use a recorder for this 
process. So I just want to make sure that you and all the 
participants are okay with that. All interviewees will sign 
an Authorization and Release Form (which I have 
attached). This states that interviewees know that they are 
being recorded; know that they will have the opportunity 
to review and edit the written transcript (complete 
documentation of the interview); know that they have the 
opportunity to review and edit their interview summary; 
and that they are agreeing this information will be used for 
public documentation. This CIA will be used in a larger 
report (an EA or EIS). If you want, I can even link to you 
what a completed CIA looks like. But I just wanted to let 
you know (and if you want to relay that to the Durant’s or 
anyone that might be interested in joining us) what the 
process is because sometimes people are unsure of what 
the CIA report is for and might not be keen on being 
recorded.  
“If all parties are okay with us coming to Kaua’i to 
interview them/hear their stories, I will make sure I bring 
some extra letters, maps, and authorization forms. If you 
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Name Affiliation Comments 
want, I can bring a previous CIA as well just so you can 
physically see a report.” 
CSH called Ms. Moriguchi on 20 February 2013 and left a 
message 
CSH called Ms. Moriguchi on 25 Feburary 2013 to 
confirm meeting date of 26 February 2013  
CSH met with Ms. Moriguchi on 26 February 2013; Ms. 
Moriguchi accompanied CSH on the Durant ‘Ohana and 
Joe Rosa interview 
CSH sent a follow up e-mail to Ms. Moriguchi on 27 
February 2013 thanking her for organizing and 
accompanying CSH on the interviews 

Muraoka, 
Beverly 

Kumu hula (hula 
teacher), cultural 
practitioner, and 
former entertainer 
at Coco Palms 
Hotel 

CSH sent letter and aerials on 15 October 2012 
CSH sent ssecond letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 13 November 2012 
CSH sent fourth letter and aerials on 23 January 2013 

Niumalu 
Canoe Club 

 Referred to CSH by the County of Kaua‘i 
CSH e-mailed letter and aerials on 16 October 2012 
E-mail was returned to CSH on 19 October 2012 
CSH sent letter and aerials on26  October 2012 
CSH sent second letter and aerials on 23 January 2013 

Palmeira, 
Waldeen 

Knowledgeable 
about Wailua; 
resident 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and figures 26 October 2012 
CSH attempted to contact Ms. Palmeira by phone; the 
number CSH has on file for Ms. Palmeira is no longer in 
service 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Perreira, 
Charlie 

Master net maker CSH sent letter and aerials via the Waipā Foundation on 
26 October 2012 
CSH sent second letter and aerials via the Waipā 
Foundation on 23 January 2013 

Perry, Warren Royal Order of 
Kamehameha, 
Kaumuali‘i Chapter 
No.3 

Referred to CSH  by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 
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Name Affiliation Comments 
Punohu, Anne Cultural historian, 

cultural 
practitioner, and 
community activist 

CSH sent letter and aerials on 15 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH attempted to contact Ms. Punohu by phone on 10 
November 2012; the numbers CSH has on file are no 
longer in service 
CSH sent third letter and aerials on 23 January 2013 

Quinsat, 
Sandra 

Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Robinson, 
Leiana 

Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i; contact 
information not available 

Robinson, 
Nadine and 
Rob 

Nāwiliwili residents CSH sent letter and aerials 5 October 2012 
CSH sent second letter and aerials on 26 October 2012 
CSH sent third letter and aerials on 23 January 2013 

Rodrigues, 
Hinano 

Interim History and 
Culture Branch 
Chief, SHPD-Maui 
Office 

CSH e-mailed letter and aerials on 16 October 2012 
CSH e-mailed second letter and aerials on 12 November 
2012 and CC’d Kawika Farm (Interim History and Culture 
Branch Chief, SHPD-O‘ahu Office) 

Rogers, Nani Ho‘okipa Network 
member, Kapa‘a 
resident 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH attempted to contact Ms. Rogers by phone on 10 
November 2012; the number CSH has on file is no longer 
in service 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Rosa, Joe Historian for 
plantation era in 
Hanamā‘ulu area 

CSH interviewed Mr. Rosa on 26 Feburary 2013 
Mr. Rosa called CSH on 4 March 2013; he forgot to 
mention that there’s a wildlife refuge for Nene goose near 
the area; he also suggested a website: 
www.kanakahuilands.com  
CSH returned Mr. Rosa’s call on 7 March 2013 
Interview summary completed and mailed to Mr. Rosa on 
8 March 2013 
CSH called Mr. Rosa on 13 March 2013 to follow up on 
interview summary; no answer 
CSH called Mr. Rosa on 15 March 2013 to follow up on 
interview summary; no answer 
CSH called Mr. Rosa twice on 18 March 2013 to follow up 
on interview summary; Mrs. Rosa stated that he is 
currently ill and unable to review interview summary 

Ruiz, Debra Kauai‘i Island 
Burial Council 

Referrd to CSH by the County of Kaua‘i; contact 
information not available 
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Santos, Kaliko OHA Kaua‘i 

Manager 
CSH sent letter and aerials on 5 October 2012 
Letter was returned to CSH on 8 October 2012 

Say, Barbara Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i 
Ms. Cayan gave contact information for Ms. Say on 5 
February 2013 
CSH sent letter and aerials on 6 February 2013 

Trembath, 
Healani 

Cultural 
practitioner 

Referred to CSH by the County of Kaua‘i 
CSH sent letter and aerials on 26 October 2012 
CSH contacted Ms. Trembath on 10 November 2012 and 
left a message 
CSH sent second letter and aerials on 13 November 2012 
CSH sent third letter and aerials on 23 January 2013 

Wann, Presley Kaua‘i Island 
Burial Council 

CSH e-mailed letter and aerials on 4 October 2012 
CSH e-mailed second letter and aerials on 10 November 
2012 
CSH called and left a voice message for Mr. Wann on 1 
February 2013 
Mr. Wann returned CSH’s call on 1 Feburary 2013 and 
stated the Project area is “pretty safe culturally-wise” 
because it was primarily plantation land; he does not know 
of anyone who has family connections in Hanamā‘ulu or 
Wailua Ahupua‘a; he stated the island of Kaua‘i needs 
some kind of landfill 

Wichman, 
Randy 
 
 
 

Kaua‘i Historical 
Society, QDK-HCC 

CSH e-mailed letter and figures on 4 October 2012 
CSH sent letter and figures on 26 October 2012 

Yap, Keith Kaua‘i Island 
Burial Council 

Referred to CSH by the County of Kaua‘i 
Ms. Cayan gave contact information for Mr. Yap on 5 
February 2013 
CSH sent letter and aerials on 6 February 2013 
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Section 6    Interviews 

6.1 Acknowledgements 
The authors and researchers of this report extend our deep appreciation to everyone who took 

time to speak and share their mana‘o with CSH, whether in interviews or brief consultations, 
including contacts who opted not to contribute to the current cultural impact assessment but 
nevertheless spent time explaining their position on the proposed Projects. We request that if 
these interviews are used in future documents, the words of contributors be reproduced 
accurately and not in any way altered, and that if large excerpts from interviews are used, report 
preparers obtain the express written consent of the interviewee/s. 

6.2 Kupuna Valentine “Val” Ako 
Cultural Surveys Hawai‘i interviewed Kupuna Valentine Ako on 9 Feburary 2013 at his home 

in Kapa‘a, Kaua‘i. Known affectionately as “Uncle Val,” Kupuna Ako was born in 1926 in 
Hōlualoa, on Hawai‘i Island. He has resided in Kapa‘a, Kaua‘i, for over 50 years with his wife 
Auntie Elizabeth Huddy from Kaua‘i. Together they raised four children, Blanche (Kepola), 
Valerie (Nani), Ivan (Kaho‘onani), and Julie (Mamo), in their home in Kapa‘a. They also have 
numerous grandchildren and great-grandchildren. Kupuna Ako was a curious child, and made it 
a point to ask questions and learn from the kūpuna around him about Hawaiian cultural practices, 
beliefs, and resources. He is knowledgeable about old fishing practices, wahi pana, and the 
traditional way of life which respects the environment, as well as numerous mo‘olelo regarding 
Hawaiian culture, history, and Hawai‘i’s people. 

The interview commenced with a discussion about the landfill project and the people who are 
from the area in Kapaia. Kupuna Ako stated the following: 

The original inhabitants Hawaiian time was Ki‘ilau, Ki‘ilau ‘ohana. Kelekoma 
‘ohana. These were two brothers, one was adopted but actually was a Kelekoma 
but hanai’ed [adopted] by Ki‘ilau. And they are all affiliated today. Another 
family in that particular area--Hanamā‘ulu and Ahukini--was the Kāne family. 
They used to live down at Hanamā‘ulu Beach (The Kāne family). And then the 
Kealohas, the Kealoha ‘ohana. Another family was the Durant. They are all 
offsprings of the Kealoha family, who were the original inhabitants in that 
ahupua‘a . . . Another family originally from that area was the Kaluahine. 

According to Kupuna Ako, the Rego ‘ohana also comes from the ahupua‘a of Hanamā‘ulu, 
Kapaia, and Ahukini. The Pia family is also connected to the area. 

Kupuna Ako noted that where the Project area is located, on the backside of Kālepa Ridge and 
in the interior section, it is not populated by too many people. “Evidently there were many 
natives living there, but as time went by they all migrated towards the ocean.”  

The Project area is located near Lihue Plantation land, with some parts graded for pineapple 
and sugar cane. Kupuna Ako related that it was all pineapple fields before and then cane was 
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planted. When he first moved to Kaua‘i in 1953, the pineapple field was still in existence in the 
Project area, and once it became unprofitable, Lihue Plantation started planting cane. 

When asked about mo‘olelo from the area, Kupuna Ako referred to the ‘ohana from that 
location, as they would know. As for the proposed Project itself, Kupuna Ako expressed concern 
about pollution: 

In my own experience, if they did that project over there . . . .the thing I’m very 
concerned of: Pollution. ‘Cause eventually they’re going to put all kind stuff over 
there and that particular area rains a lot. It’s not like Kekaha. Its way up. That’s 
my concern personally. Cause the runoff is very important today, you know? 

Runoff from a development project is something he has seen happen before. Kupuna Ako 
brought up the example of Princeville and its golf course. According to him, pollution from the 
golf course’s use of chemicals is the reason why fish in that area were poisoned with the 
ciguatera toxin.  

Prior to them developing the golf course . . . the fish from Hā‘ena all the way to 
Anahola never had ciguatera. Now today, all full of ciguatera. And what we 
assume is the chemicals that they use on the golf course is seeping through the 
ground and entering through the streams and the streams are taking these 
chemicals outside where the fishes feed on the limu, yeah? 

Nowadays, fish from Hanalei all the way to Moloa‘a are infected with ciguatera, and one has 
to be “very careful eating the shoreline fish.” Fish such as kole (surgeonfish), maiko 
(surgeonfish), manini (convict tang), palani (surgeonfish) and other reef fish are suspected of 
having ciguatera. Kupuna Ako stated that “prior to the golf course—that whole area didn’t have 
any ciguatera but now it has.” 

Ciguatera illness is caused by eating reef fish that have ingested or accrued a poison called 
ciguatoxin, according to Hawai‘i’s Department of Health website 
(http://www.cdc.gov/nceh/ciguatera/default.htm). Symptoms include vomiting, diarrhea, 
hallucinations, and extreme fatigue. Kupuna Ako knows what it feels like because he got 
ciguatera three times and experienced nausea, itchiness, tingling and a strange sensation when he 
drank something cold or hot:  

You drink something cold—it’s hot. You drink something hot—it’s cold. 
Opposite from each other. And there’s nothing to solve. I was in the Wilcox 
hospital for 17 hours—and the only thing they gave me was an IV. 

The fish that gave him the ciguatera was pāku‘iku‘i, known also as Achilles tang. Safe fish to 
eat include mahimahi (dolphinfish), ono (mackerel), ‘ōpelu (mackerel scad) and other deep sea 
fish. But one fish that is likely to harbor ciguatera is the kāhala (Amberjack or yellowtail): 

But one fish, reef fish, you know—the smacker. The fish they call kāhala? And in 
Kona they raising that kampachi? That’s kāhala you know. But if you catch the 
kampachi outside, Hawai‘i one, you gotta be very careful. You can get ciguatera. 

If one’s immune system is weak, the ciguatera poisoning effects tend to be magnified. Based 
on his years of experience, Kupuna Ako knows the safe areas to catch fish like hīnālea (wrasse), 
such as the west side of Kaua‘i from Nāwiliwili to Mānā. Another theory he has about ciguatera 
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is that fertilizer runoff in addition to pesticides from golf courses have caused the toxin to infect 
the seaweed eaten by the fish: 

And we assumed, it’s all through the fertilizer that they feeding ‘em. And then 
Wailua, the golf course, [you] got to be very careful too when you fishing near the 
golf course. Out at the breakers, fish is okay. Cause the fish all over there, 
technically the Lydgate Park Gate---the name of that ahupua‘a is Pahulu. 

In Pahulu, Kupuna Ako related that there is a certain type of fish that would be caught by net 
during nighttime. But if left overnight, the fish is eaten by a worm that eats the flesh right down 
to the bones. “In a matter of four hours, although the fish are stuck on the net, there’s no flesh on 
them, it’s dry,” noted Kupuna Ako. The worm that preys on the dead fish seems to be common 
in Pahulu.  

Because it was his hobby to be acquainted with all sorts of crustaceans and sea life, Kupuna 
Ako has a wealth of information related to marine resources throughout the Hawaiian Islands and 
beyond. For example, he has had arguments with mainland biologists about the manini. The 
manini comes from the Northwestern Hawaiian Islands. When he was younger, he used to work 
on the jet fuel line on the airport on Wake Island. Before direct flights were available, planes 
used to fly to Honolulu via Johnston Island and then Wake Island before flying farther east. 
There were huge manini there and he ate them.  

Another kind of manini is found inside a jelly-like sack spit out by whales during whale 
season. Kupuna Ako described it, stating:  

A jellyfish bag about this tall, about this round—millions and millions of baby 
manini. The only way you can really identify it by the eyes and ‘ōpū. The eyes 
and stomach. It’s black. But the rest of the whole fish is transparent. So grandpa 
used to tell me . . . we call that in Hawai‘i—‘ōhua [young of fish].  

To look for this bag floating in the ocean, Kupuna Ako would come to the beach early in the 
morning before sunrise to go to tidal pools. He watched waves that would “dash this transparent 
bag against the shore line, and the bag will bust open and you see this millions of baby manini.”  
As soon as the sun rises, the baby manini transforms from being a see-through fish into a green 
color, which Kupuna Ako admits is a mystery. Recalling the delicious taste of the tiny fish, he 
related, ‘Oh it was the best fish! . . . You dry it! I used to catch them by the tide pool. I would 
take it home and then grandpa would salt it. Not salt it real salty, and then he would dry it.”  

But even though the fish was still small, it had very sharp fins which often cut the tongue. In 
order to avoid getting hurt, Kupuna Ako found a better way than his grandparents to eat the fish. 
He would take scissors and patiently cut all the fins off before eating the fish. The one-inch fish 
could then be fried, dried or eaten raw. Although he only saw the whale spit sacks of manini in 
Kona, in West Hawai‘i, Kupuna Ako suggested that they are also found in Kaua‘i particularly in 
the Pila‘a area, where there is a lot of manini.  

Besides his knowledge about the ocean and its resources, Kupuna Ako also knows about 
freshwater locations. He noted that the Project area is adjacent to the Hanamā‘ulu Stream and 
that Wailua Falls is also nearby: “The Wailua Falls is in that particular area. So if there’s going 
to be any runoff it’s going to be on the right side of the landfill. And there are streams up there 
and ditches where the plantation made, to irrigate.” 
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Kupuna Ako stated there was a time when the landfill was being proposed in Kilauea side, in 
the Pila‘a area. At present, the County each day transports rubbish from the eastside all the way 
to Kekaha. Kupuna Ako understands the need for a landfill, but he does not want it in Wailua. 
He stated, “Well if they do, not up at Wailua. The westside people got to bring all their rubbish 
up this way!” 

For Kupuna Ako, the proposed location for the landfill is “not okay” and he stated the 
following:  

Not okay. You know, the developers’ concern is if it will be cheaper for the 
County you know, if they put it up there. Now the Kekaha area, there’s a refuse 
station over there where they collect all the rubbish over there and truck it up to 
Wailua like we do today from the eastside from Hanalei all the way. 

Although he does not favor the proposed location, he acknowledged that proper disposal of 
garbage is important. Kupuna Ako shares the various ways that refuse was thrown OUT in the 
past. When he was a young child, people ate a lot of canned goods, including canned cream, 
corned beef, and Spam: 

So now they call it Spam. But actually that Spam is originally luncheon meat. 
Those days—we didn’t have garbage disposal area—so then what we used to do 
was collect all those canned stuff and my dad hired one Hawaiian to put all the 
cans in a boat and take it to tie down in the ocean. But the bad part about that, all 
our cans float back, ah?  

Other ways of disposing of trash included burying it and putting it in caves around one’s 
home. Garbage is a big problem and Kupuna Ako noted that recycling and banning plastic bags 
are good ways to limit it: 

But in a way, it’s kind of nice . . . you know like auntie, she collects all our soda 
cans and plastic bottles. One thing that is, I thought it was very good here on 
Kaua‘i, they did away with all those plastic bags. So we don’t have no problems, 
you know. Prior to having all those bags, when you drive on the highway, you 
pass all the bags on the highway ah? But now not.  

Many of the problems surrounding today’s society are manmade, according to Kupuna Ako, 
who raises the issue of the killing of seals. He related the following which explains in part why 
the seals are now in the main Hawaiian Islands. In the early 1960s, when he came back from the 
service, he used to fish in the Northwestern Hawaiian Islands and the seals were all up there: 

And then they initiated that Western Pacific Regional—that corporation is 
creating a big industry . . . and these big guys control North Pacific, South Pacific. 
They control everything. So now, getting back to the seals—prior to the 1950s, 
there was ample food up in the Northwestern Hawaiian Islands that the seals 
could live on it. So now the creation of Western Pacific Regional in the 
Northwestern Hawaiian Islands is millions of lobsters. ‘Cause seals live on 
crustaceans, yeah? I attended all their meetings but the sad part about attending 
these meetings, I happened to be the only Hawaiian; the rest of the Hawaiians 
never attended any meetings. I was the only minority attending all those meetings.  
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During one of the meetings, a Norwegian couple who sailed from the west coast to the 
Northwestern Hawaiian Islands to catch lobsters to sell to the mainland market, attended to make 
a request. Kupuna Ako related the following:  

They finally fished up all the large lobsters. So now that’s where the Western 
Pacific Regional came about. I attended those meetings and the couple was there 
requesting for them to catch three-quarter-pound lobster. And I stood up and 
opposed and told them the director, ‘Do not allow them to [do this] because 
something is going to happen now!’ And they said, ‘Oh, you not the majority. We 
gonna allow that couple.’ So they allowed the couple to catch three-quarter-pound 
lobsters. And that couple fished the whole Northwestern Hawaiian Islands and 
with all that three-quarter-pound lobsters and all the crustaceans [gone], that’s 
when the monk seal started migrating to Hawai‘i. 

Because the permission to fish for the smaller lobsters as well as the large ones was allowed, 
it upset the delicate balance of the food chain of the monk seal. For Kupuna Ako, this was what 
tipped the scale and forced the seals to migrate elsewhere to look for food.  

The issue of the seals coming to Kaua‘i is a timely one, and Kupuna Ako is meeting with 
State biologists, but he noted that one biologist he has met comes from the mainland and is not 
aware of local concerns and the knowledge that long-time fishermen like Kupuna Ako have. “He 
doesn’t know anything about what’s happening,” Ako stated.  

Based on his experience, Kupuna Ako believes the solution is to take the seals to two islands, 
Howland and Baker Island, both of which contain resources:  

Just below the equator. Nobody—there’s no inhabitants over there. That place is 
full of lobster and everything . . . They all looked at me, you know. And I told 
them, ‘I [am] not making up a story! I was once with Fish and Wildlife. We did 
all the research on all those islands.’ 

Another marine resource that Kupuna Ako brought up is the turtle. In recent news, a 300-
pound turtle in Honolulu was injured by a boat, and it eventually died from its broken back. In 
the old days, Kupuna Ako recalled how turtle was a main part of his and others’ subsistence:  

I used to catch several to eat—turtle . . . We took what we needed and we didn’t 
abuse. And then in Kona, I was the one who used to catch all of the turtles. Big 
turtles. Because I learned how to clean the turtle from a Filipino man and he was 
raised a Hawaiian. His name was Pedro Asalagada.  

As a young child, Pedro Asalagada came from the Philippines to Hawai‘i, and Kupuna Ako’s 
‘ohana raised him. His Hawaiian name was Pekolo Kaninau and he was fluent in both the 
Hawaiian and Filipino languages: 

And one day I caught a turtle. A small turtle. I think about 30 pounds. I brought it 
on shore and here come Pekolo down the beach, ‘Eh boy!  Where you going with 
that turtle now?’ I told him, ‘I like eat the turtle!’ He said, ‘I going show you how 
to clean them and cut the turtle up now.’ And the first thing he showed me, he 
grabbed my two hands. Held it and he said, ‘Eh, you get good hands.’ You know, 
people who have good hands, what he mentioned about that, you know 



Cultural Surveys Hawai‘i Job Code: WAILUA 20  Interviews 

CIA for Muncipal Solid Waste Landfill and Resource Recovery Park, Hanamā‘ulu and Wailua, Līhu‘e, Kaua‘i 101 
TMKs: [4] 3-9-002:020 and [4] 3-8-002:001  

 

chemically, your body reacts to the turtle, you know? . . . For some reason he 
looked at my hands and said, ‘Boy, you no worry, your turtle not going smell.’ 
‘Cause if you . . . have chemical in your hands, and you cut the turtle up, the 
damn turtle taste like Ivory soap. 

The ways to prepare and cook a turtle was also taught to him by Pekolo:  

You turn the turtle upside down and on the edge of the turtle, towards the back 
and you slit the knife all the way around and then that way you can dig the whole 
out, and then you stick your hands on the top of the turtle’s inside. You put your 
hand inside and pull all the guts out . . .  

And he showed me how to cook it . . . it’s like chicken. The chicken leg. You put 
it in hot water and pull all that outside part. Turtle is the same way. You get hot, 
hot water. You soak the wing and it peels off. And eating the breast. People used 
to throw them all away. But you cut ‘em all in pieces and you soak it in hot, hot 
water. And you peel out the other part of that—the chest part—and then when you 
cook it, it turns like very soft, you know?  

According to Kupuna Ako, the front part of the turtle contains different types of meat, in that 
it has various colors and textures. From the front part, one can get meat that tastes like chicken 
and beef, as well as turtle. It could fool even people who usually do not eat turtle. He related the 
following: 

You know my family never used to eat turtle, but I used to love to. So one day I 
caught one 300-pound turtle, I took it home . . . So I clean it all up and I make 
teriyaki [marinade based of soy sauce, sake, and sugar] steak out of ‘em. So my 
sister-in-law . . . came home and said, ‘Oh Val, what did you cook?’ ‘Oh, I made 
chicken. You love chicken, ah?’ They had a feast of that turtle. 

After his family was done eating, he told them the truth: 

Right when we got through eating, I said, ‘You folks, the chicken ‘ono 
[delicious], yeah?’ She said, ‘YEAH! I want some more!’ I said, ‘You gonna find 
it on the porch. Go look on the stone wall.’ I went and cut the head off and put it 
on a stick, and stick ‘em in the stone wall. I said, ‘You know what you guys ate? 
You guys ate TURTLE.’ They said, ‘No, no, no. That’s chicken.’ I said. ‘Go look 
at the turtle head over there.’ But you know, after that, they all ate turtles. They 
used to wait for me catch! 

Kupuna Ako recalled other Hawaiian kūpuna who also used to catch turtles. For example, the 
Lovell family, Uncle Andrew and Uncle George, were the turtle fishermen in Anahola. Although 
turtles were once endangered, Kupuna Ako related that the turtle population is thriving now and 
there are a lot of turtles. The problem, however, is that the turtles who reside near developments 
are often sick, inflicted with tumors on their bodies. Even back in 1946, he could see this:  

Now you read in the paper, turtles have tumors all over the body. You know 
where that started from? I used to fish during the war, cause I used to do a lot of 
diving things. And I had a Japanese friend, he was married to a Hawaiian girl—a 
very close friend—he said one evening, ‘Eh Val, I like eat fish,’—so we go lay 
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net. I didn’t know the party who was going to lay the net, ah. So we had access to 
Barber’s Point, where they have all the development, that Barber’s Point area 
used to belong to the Campbell Estate . . . At that time we caught 40-50 turtles. 
And all the turtles had all the lumps all over the body. 

Although the other people he was with cleaned the turtles and ate them, Kupuna Ako did not: 

I said, ‘No way, where I come from we eat clean turtles. I don’t like the kind that 
has all lumps on ‘em.’  They said, ‘Eh braddah, no worry.’  That’s why they eat 
‘em all up and they eat ‘em!  That’s why that pollution from Pearl Harbor.  

Another marine resource that Kupuna Ako knows about is the octopus, or he‘e (octopus). He 
shared a story that he experienced in 1947, when he was in Kona. At that time, Kupuna Ako met 
a Navy lieutenant named Nicholson who wanted to fish and had a 28-ft inboard boat. He asked to 
be taught fishing and Kupuna Ako agreed and took him by the Kona Airport and Keahole 
Lighthouse. 

That’s where I took him to fish. So that day, we caught seven large snappers. So I 
told him, ‘Nicholson, eh. I no like fish already, we get enough fish. What you 
like?’ ‘I like go catch turtle.’ So he said, ‘You know how to catch turtle?’ I said, 
‘Yeah!’ So I took the steering wheel off the boat and we went into, you know 
where Kaloko, Kaloko Fishpond? Well, outside there on the south side of the 
Kaloko Fishpond, they have a reef. And sort of like a cove. So the turtle need to 
swim all around the reef, ah?  And that turtle used to swim from Honokōhau 
Fishpond. That’s where they used to migrate from but their main place where they 
live was in that reef—sort of like a cove. It was like a dam pool. But we marked 
the area over there. So there was this whole stack of big turtles around in that 
particular reef . . . And you know, I threw the anchor down and then I prepared 
myself. I usually gaff the turtle. 

And then I prepared all the fish line and I told Nicholson, ‘I’m gonna go down 
and get one turtle with the gaff. And when I jerk the line, you pull ‘em, you pull 
the turtle out.’ But not realizing that particular reef wasn’t the reef that the turtles 
were. It was a big octopus. A large octopus. 

Thinking he was in the familiar reef area frequented by turtles, Kupuna Ako recalled his 
shock when he realized that he was in a strange territory, and watching him was a giant octopus.  

When I jumped in the water, I looked down, you know with my goggles. It 
suddenly looked so different because you know, when you go catch squid, they 
clean all the area where they gonna stay. But that day I saw big boulders all nice 
and clean, all blue. I was thinking, ‘Eh, something wrong you know.’ And I saw 
grey instead of you know like a coral . . . And, I came up and I was all confused. 
The second time I went down and I looked, here was this big octopus. It was like 
the octopus was watching me. 

The sight of such a huge octopus left him shaken. But he was determined to make sure it was 
exactly that: 
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I said, ‘You know Nicholson, I saw something down there not right.’ So I was 
shaking. And I sat on the boat for about half an hour. And then I told Nicholson, 
‘Eh, I going find out for myself. I’m going to go up on the bow and I’m going to 
put myself on the anchor line and go down and try to identify what I saw.’ And 
sure enough it was an octopus.  

Kupuna Ako estimated that one tentacle of the octopus was at least 75 ft, and he hurried to 
leave the area. The anchor happened to be between the octopus’ two legs, and when he pulled it 
up, it did not harm the octopus. Sharing that his family ‘aumakua (family or personal gods) is the 
shark, and he often saw sharks, Kupuna Ako related the following:  

I went to see my brother and I told him, ‘I saw something in Kaloko which is 
really unusual. The shark is our god, ah? I seen sharks. I seen barracuda. And all 
the big fishes—I wasn’t afraid of. But I saw something down there.’ And then my 
brother looked at me and just by coincidence, I had my granduncle, his name was 
Palikiku Kamaka. And [my brother] told Tutu Palikiku . . . ‘Eh, Val went think he 
saw one big octopus. One big he‘e down in Kaloko.’ And then Tutu Palikiku 
looked at him and laughed and said, ‘You folks ‘ohana, [if] you folks were not 
he‘e ‘ohana, your brother wouldn’t be here today.’  

Besides his family, there are a few Filipino fishermen that could verify his squid sighting, as 
they also saw it too: 

And this other Filipino man, there was this one, he very quiet. He said, ‘He’s not 
lying, it’s true.’ This one Filipino guy used to go catch ulua [crevalle, jack, 
pompano] in that particular area and he would tie kiawe [Algaroba tree] branch 
inside the line. He said this day he had a bad feeling and he went down that area 
and he saw this leg sticking on the reef trying to catch ‘a‘ama [large, black edible 
crab] . . . but he said he lost one of his friends. 

The sighting of the giant octopus was written up by Bob Krauss from the Honolulu 
Advertiser, who verified its existence: 

Well, I called Bob Krauss one day and told him . . . because Bob Krauss knew 
down at Honolulu, you know that Chinaman’s Hat—the island out by Kualoa, he 
said there was an octopus over there . . . When I told him my story he said, ‘I 
believe you because it happened on O‘ahu.’ 

In Kona, by Keāhole Airport, there is also a certain fish that can only be caught at that area, in 
Ho‘onau Bay. This fish is called kolenukuhe‘u [black surgeonfish], and it travelled in pairs. If 
one was caught, the other one would not live long:  

And they grow about, I would say about, five or six pounds. And the color of that 
Kolenukuhe‘u is black but [it] is exactly like the kolemakaonaona [sweet-eyed 
surgeonfish]—the red-eye kole. You see the red eye kole, they call it 
kolemakaonaona. 

Although it is identical to the regular kole except for its black color, the kolenukuhe‘u was 
only consumed by royalty and was considered very ono: 
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And that kole was considered only for the ali‘i. The commoners didn’t eat that 
fish. That was all special for the kings and the chiefs . . . But it’s not written 
[anywhere]. Whatever I told you, nobody wrote about it. These are personal, my 
own personal experiences. But I was told that fish, nobody eat. 

These days, there is restriction on fishing at Ho‘onau Bay, where kampachi are being raised in 
a fish farm. 

6.3 Joe Rosa 
Cultural Surveys Hawai‘i met with retiree Joe Rosa in the ‘ili of Kapaia located in 

Hanamā‘ulu Ahupua‘a for a tour of the proposed Project area and its immediate environs on 26 
February 2013. Mr. Rosa was born in 1932 on the grounds of the Lihue Plantation located in the 
mauka region of Hanamā‘ulu. Specifically, he was born across from the Lihue Sugar Mill. 
Because Mr. Rosa was born and raised on the plantation, he has a great depth of knowledge of 
the plantation era. Mr. Rosa also worked for the State of Hawai‘i, Department of Transportation 
(DOT), Highways Division, from 1950 to 1986. 

CSH began the tour in Kapaia. The area is rich in plantation lore. Mr. Rosa recalled when 
Kapaia Village was first being settled and 250 to 300 residents called the area home. According 
to a 1930 census, the town nearly doubled to 600 residents. We continued onto Ma‘alo Road near 
the Project area. Mr. Rosa pointed out two prominent mountain peaks in the distance, Kilohana 
and Hanahanapuni. He noted that Kilohana is considered as one of the main water sources. As 
we continued to travel north, Mr. Rosa explained to CSH that plantation camps were segregated 
by ethnic groups. Several plantation camps once dotted both sides of Ma‘alo Road. Japanese 
camps included Abe Camp, Nagao Camp, Aii Camp, and Tanaka Camp. Pukaki Camp consisted 
of Portuguese workers but later had a mix of Puerto Rican workers. Westle Camp and Christian 
Camp were German camps located in the mauka region of Wailua. Mr. Rosa noted that different 
camps also cultivated different crops besides sugarcane. Dick Nagao, the luna (manager) of 
Nagao Camp once raised cattle on pasture land and grew cucumbers and bell peppers.  

Mr. Rosa recalled that the rules of the plantation camps varied. He recalled Lihue Plantation 
as being lenient, allowing plantation workers to venture outside of the camp to fish and hunt. 
Once a year Lihue Plantation threw a lū‘au (Hawaiian feast) for the workers as a thank you. He 
remembered Makaweli Plantation, run by the Robinson family, as being strict and insulated. 
Workers of Makaweli Plantation were not allowed to hunt or watch shows on Sundays. He stated 
that there were pros and cons to plantation living: “You didn’t like it, you just had to swallow it. 
Bite the bullet.” He goes on to describe the plantation homes: 

After the 1946 strike, you had to pay a dollar for water every month and you 
could stay in the house, but you had to just like, care for it. If it needed paint, you 
paint it or do something. The plantation when they furnishing house, they used to 
give you a fruit tree. Either an avocado or a breadfruit tree or something like that 
there. You used to exchange with your neighbors. The avocados, they would give 
one house a Winter avocado and one house a Summer avocado so you exchange 
whenever you have. 
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North of Nagao Camp, Mr. Rosa pointed out an overpass where a wooden trestle bridge once 
stood that the plantation utilized to haul cane from the fields to the mill (Figure 30). Mr. Rosa 
explained that the wooden trestle bridge crossed an area just above Wailua Falls but that segment 
was later destroyed by a fire.  Due to termites and rot problems, the wooden trestle bridge near 
Nagao Camp was later replaced with a steel frame bridge. The steel frame bridge later rusted and 
was replaced with concrete which still stands today. Mr. Rosa recalled the formal name for the 
bridge as Wailua Fall Bridge but knew it by the nickname Black Bridge “because it was a black 
steel bridge.” 

As we approached Wailua Falls, Mr. Rosa recalled a hill from across the way where he did 
survey work for the DOT. From what he understood, there was a heiau that once stood at the top 
of the hill. After hiking to the top, he did not see any remnants of a stone wall that represented a 
base for a heiau. 

 Looking at Wailua Falls, Mr. Rosa noted that a trail leads down to the pool below.  Mr. Rosa 
shared that the water source for the Wailua River is Wai‘ale‘ale, the highest mountain peak on 
Kaua‘i. He recalled that mullet, yellow fin pāpio (juvenile crevalle, jack, or pompano), and 
āholehole (juvenile Hawaiian flagtail) would swim upstream from Wailua Bay up Wailua River 
to the base of the Falls. He noted that the mullet, pāpio, and āholehole needed to spawn in 
brackish water thus the need for the fish to travel upstream. He recalled people throwing net at 
the pool at the base of Wailua Falls as well. Other types of aquatic life that could be found at the 
base of Wailua Falls include funa, a timid hybrid of the koi fish. Funa can be found in an array of 
colors including brown, gold, black, and white. However, due to the introduction of bass and 
tilapia at the base of the falls, funa no longer exists. Because the nature of bass and tilapia are 
aggressive, the bass have eaten the funa. Koi also lived in the pond and people would use the 
blood of the koi to treat asthma. ‘Ōpae (shrimp), ‘o‘opu, and scorpion ‘ōpae once inhabited the 
area below the falls as well. Mr. Rosa described scorpion ‘ōpae as “big with black pinchers.” He 
noted that you can still find scorpion ‘ōpae inside the Hanalei Tunnels. He explained that the 
Japanese prepared it by frying it and serving with sugar and shoyu. Mr. Rosa recalled pake opu 
or catfish inhabiting Kapaia Stream, Hanamā‘ulu Stream, and the reservoirs. Mud turtle, a turtle 
favored by the Chinese and used in soups, could be found at the Rego Turtle Farm and in 
watercress patches alongside pake opu. He stated that mud turtle is “getting scarce.” Prawns 
could also be found in the waterways. He recalled that someone threw prawns in the back of the 
Coco Palms and they eventually found their way towards Kapaia Stream. Samoan crab could be 
found in Hanamā‘ulu Stream. 

The Hanamā‘ulu area was rich with plants such as guava, pepeiao, and hāpu‘u fern. Mr. Rosa 
described pepeiao as a leathery fungus that grows on the hau (beach hibiscus) tree. Moloka‘i 
residents call it “black fungus” and it is also known as “elephant ear.” When the fungus is 
submerged in water it grows. When cooked, it’s crunchy, red, and tasteless. Hāpu‘u fern needed 
to be cut in a certain way, similar to the process of preparing bamboo shoots. When prepared it 
tasted like eggplant. Mr. Rosa noted that when people had hāpu‘u fern, they would trade with the 
Japanese in exchange for sushi.  

In addition to aquatic life and plants, Mr. Rosa added that hunting played a large role in 
gathering food. Permits were obtained to hunt for pheasant, pigs, and quail. Mr. Rosa recalled 
hunting mauka of Kūhio Highway. Although the airport area has a lot of pheasant, that was not a 
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part of the permitted hunting grounds. Pheasant and quail were prepared teriyaki style. Pig was 
seasoned well to take out the gaminess and then was roasted. He noted that the Portuguese would 
marinate the pig in a pickling sauce. Frogs were also consumed and could be found in streams. 
There were multiple ways you could catch frogs: with a pole, at night with a small trap, or by 
spearing it. Mr. Rosa noted that you cannot cast a shadow on the frog or they would jump. To 
temporarily blind them, you would need a flashlight. Some would prepare the frogs by frying 
them like chicken, others would make a stew. Deer could be found on the western mauka lands 
of Koke‘e, but prior to the closing of Lihue Plantation, deer were spotted in the Kilohana area. 

As we traveled south towards the proposed Project area, he pointed out that flumes and 
ditches are still present on the lands mauka of Kālepa Ridge. Mr. Rosa stated that the proposed 
site currently sits on land that is currently zoned as agriculture. In order for the landfill to come 
to fruition, the land would need to be rezoned. In addition to the rezoning, Mr. Rosa noted that if 
there is a landfill, the waste would eventually make its way to Wailua Falls, polluting the valleys 
along the way, affecting the water table, and the entire water system around the proposed Project 
area. Water safety and waste seepage are major issues. Mr. Rosa related the example that has 
happened in recent years at the Waimanalo Gulch Landfill when an estimated 7.5 million gallons 
of contaminated water and toxic soil, trash, fecal matter, and medical waste were released into 
west O‘ahu’s shoreline and ocean waters. Although Waimanalo Gulch Landfill was lined with a 
liner, Mr. Rosa pointed out that the liner still gave out, releasing gallons of toxic waste into the 
ocean. Mr. Rosa recalled a point in time when every Friday the schools on Kaua‘i burned trash 
and suggested that the County look into incinerators.  

He notes that the Hulē‘ia National Wildlife Refuge is located southwest of the proposed 
Project area. The refuge lies adjacent to the Menehune Fishpond in Nāwiliwili Ahupua‘a 
(http://www.fws.gov/huleia/index.html). The 241-acre refuge is home to eight types of 
waterbirds, five of which are endangered. The endangered species include the ae‘o (Hawaiian 
stilt), ‘alae ke‘oke‘o (Hawaiian coot), ‘alae‘ula (Hawaiian moorhen), koloa maoli (Hawaiian 
duck), and the nēnē (Hawaiian goose). Other birds that consider the refuge home include the 
kōlea (Pacific golden plover), ‘akekeke (Ruddy turnstone), and ‘ūlili (Wandering tattler) (U.S. 
Fish & Wildlife Service 2013). Mr. Rosa wwas concerned that the proposed landfill will draw 
the nēnē and other birds to the site as scavengers, thus being prey to cats, rats, and dogs who 
would gather in the area also looking for food. 

Mr. Rosa was also concerned with traffic safety. He pointed out that if the County of Kaua‘i 
plans to access the proposed landfill via Ma‘alo Road at the foot of Kapaia Bridge, the road 
curves from both sides which could cause brake failures leading to accidents and death. In 
addition to safety precautions, he added that Ma‘alo Road would need to be widened. He stated 
that the single lane road was “not built to take the heavy weights of trucks” and noted that tour 
buses do not access Ma‘alo Road. 

Mr. Rosa referred to the Richards, Pia, Kāne, Kaliloa, Kapule, Kelekoma, and Rego ‘ohanas 
who are long-time residents of Hanamā‘ulu. In addition, Mr. Rosa stated that the family of the 
late Aunty Genoa Keawe, a Hawaiian musician and entertainer, came from the Hanamā‘ulu area. 
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Figure 30. Photo of Wailua Falls with wooden trestle bridge above the falls, n.d. (Hawai‘i State 

Archives)
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Section 7    Cultural Landscape of Hanamā‘ulu and Wailua 
Discussions of specific aspects of traditional Hawaiian culture as they may relate to the 

proposed Project areas are presented below. This section integrates information from Sections 3–
6 in order to examine cultural resources and practices identified within or in proximity to the 
proposed Project areas in the broader context of the encompassing landscape of Hanamā‘ulu and 
Wailua Ahupua‘a. 

7.1 Political Epicenter 
Archaeological and ethnographic evidence indicate Wailua was the religious and political 

epicenter of Kaua‘i during ancient times. The lower portion of Wailua Ahupua‘a, makai of 
Nounou ridgeline to the north and Mauna Kapu to the south, was known as Wailuanuiho‘āno or 
Wailuanuilani. This area was considered kapu to maka‘āinana or commoners. Only ali‘i, their 
kahuna, and retainers could reside or visit the area (Dickey 1917). Mo‘olelo associated with 
some of the most legendary and historical figures of Kaua‘i including Maui, Kawelo, 
Pikoiakaala, Lā‘ieikawai, Mō‘īkeha, La‘amaikahiki, and Kaililauokekoa suggest the ancient and 
continuous occupation of Wailua Ahupua‘a.  

The ahupua‘a of Wailua was once the main residence of Debora Ha‘akūlou Kapule, the 
former wife of Kaua‘i ruler Kaumuali‘i and arguably the most powerful person on Kaua‘i in 
1820. She was given the ahupua‘a by Ka‘ahumanu where she served as the haku‘āina or land 
lord. After Kaumuali‘i’s death in May 1824, the people of Kaua‘i were in turmoil regarding land 
tenure distribution. Kaumuali‘i’s reign was subservient to Kamehameha II (Liholiho) (Stauffer 
1994:52-54). Liholiho announced he would not take Kaumuali‘i’s land. Traditionally, upon the 
death of a sovereign the land titles of ali‘i would be arranged and maka‘āinana lands fixed. This 
rearrangement was known as the kālai‘āina. Kaumuali‘i orally stated that he wanted the lands to 
remain “as is” for the ali‘i and maka‘āinana. The last time this arrangement had been done was 
upon Kamehameha I’s death (Stauffer 1994:53). 

Kaumuali‘i’s son, George Humehume, led a revolt in August 1824. George Humehume’s 
intention was to have a kālai‘āina, a redistribution of lands amongst ali‘i, hoping to be appointed 
as governor and successor to his father and claiming lands (Stauffer 1994:55). George 
Humehume and his troops stormed the fort located in Waimea but began to withdraw after the 
arrival of Kalanimoku, a Big Island ali‘i who was also Ka‘ahumanu’s major partner in 
government. When news of the attack on the fort reached O‘ahu, several boats with troops sailed 
to Kaua‘i for reinforcement (Stauffer 1994:59). A brutal battle broke out leaving men, women, 
and children dead from Kōloa to Līhu‘e (Stauffer 1994:61). Kalanimoku returned to O‘ahu, 
convening a council of Big Island ali‘i who decided Kaua‘i should be given to the new king, 
Kamehameha III (Kauikeaouli), since Liholiho had perished on his trip to Great Britain (Stauffer 
1994:62-63). Because Kauikeaouli was underage, Kahalai‘a, nephew to Kalanimoku, was 
appointed his guardian as consolation and Kalanimoku was appointed governor of Kaua‘i. 

Twenty years later a final kālai‘āina would be established, the Māhele. Because of the change 
in powers stemming from the revolt, no land shares existed for claims prior to 1824. All claims 
began from 1824 when Kalanimoku became governor of Kaua‘i (Stauffer 1994:67). Although 
Ka‘ahumanu gave Debora the ahupua‘a, her claim was moot. The thousands of acres she once 
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possessed were now Crown Lands. Debora was awarded a handful of acres including the area 
now known as Coco Palms. Debora stayed in Wailua until 1835 and eventually moved to 
Waimea. Debora Kapule died in 1853.  

7.2 Heiau 
There were more heiau in Wailua Ahupua‘a than any other ahupua‘a on Kaua‘i (Bennett 

1931). There were at least seven heiau in Wailua Ahupua‘a. This complex of heiau was declared 
a National Historic Landmark in 1962. Heiau making up the complex include Pōhaku‘ele‘ele, 
Hikina-a-ka-lā, Holo-holo-kū, Pōhaku Ho‘ohānau, Malae, Poli‘ahu, and the Pōhaku kani 
Bellstone. Martha Yent suggests that because several Wailua heiau are connected with Mō‘īkeha 
and the mythical menehune, the religious complex may have been constructed ca. AD 1200. No 
heiau are or were located within or in the vicinity of the proposed Project area. 

7.3 Cultural and Historic Features 
Several mountain ranges and peaks are of utmost importance in Wailua Ahupua‘a. Nounou is 

the mountain and forest reserve popularly known as Sleeping Giant. Kālepa is the ridge and 
forest reserve east of the Project area and spans from Hanamā‘ulu to Wailua Ahupua‘a. Pu‘u 
Pilo, “hill [of the] swampy odor or pilo plant” is a kīpuka that refers to “an ‘island’ of land 
(where there may be greenery) left surrounded by a lava flow” (Pukui et al. 1974:3). It can also 
be a calm place in a high sea, the opening in a forest, or an oasis in a lava field (Pukui and Elbert 
1986:155). Mount Kapu is a prominent landform on the south side of the Wailua River Valley. 
Mount Kapu is approximately 0.5 miles from the proposed MSWLF. 

There are many storied caves that dot Wailua Ahupua‘a. Some cave names are remembered, 
but others have been forgotten or are associated with legendary characters. Some of the most 
notable caves in Wailua include Anahulu and Hauma, two caves in Wailua Valley where 
Kamalau and his sister stayed on their way to loot Poli‘ahu Heiau (Dickey 1917:30); 
Kaluamōkila, a cave at Pu‘u Kī associated with a mo‘o and the mother of ali‘i Kaumuali‘i; 
Kauela, an underwater cave that is now covered by a cement bridge (Wichman 1998:72); 
Kawelowai, located behind Wai‘ehu or Wailua Falls; Keoniewa, located at Nounou Mountain; 
and Manu‘ena, the cave of the mudhens located near Holoholokū Heiau. The most famous cave 
of Wailua is Māmā‘akualono, commonly known as the “Fern Grotto” today, it was once the 
home of a beauty who scorned the advances of the demi-god Māui (Dickey 1917:23). The Fern 
Grotto is located near the junction of the North and South forks of the Wailua River. No caves 
are or were located within or in the vicinity of the proposed Project area. 

Other points of interest in Wailua include the Pae-ki‘i-māhū-o-Wailua or “picture rocks” on 
the southside of the Wailua River and the two footprint markings that can be found on the 
northside of Wailua Bay at Malohua (Dickey 1917:16). Dickey has several theories on how both 
the picture rocks and footprints emerged. Dickey’s theories on how the petroglyphs emerged 
include that these are carvings from an ancient sculptor (1917:16), or that these rocks are the 
eight brothers of demi-god Maui who were turned into stone after violating a command from 
their mother (1917:16-18). Theories around the origin of the footprint rocks include a magician 
on the hunt for Kamapua‘a making the mark; a second account includes a chief leaping across 
the Wailua River marking the spot; a third account is of a brother who waited for his brother so 
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long that his foot created the footprints; another account is of a famous riddler who stepped here; 
the last is associated with a warrior from Maui who defeated a Wailua champion who attempted 
to jump back to his homeland from the area, but fell into the sea (Dickey 1917:21). No 
petroglyphs or footprint rocks were located within or in the vicinity of the proposed Project area. 

Although Hanamā‘ulu Ahupua‘a was not as politically charged as Wailua Ahupua‘a, it still 
had a great deal of significance. Ahukini refers to a coastal land section (Pukui et al. 1974), a 
landing (Pukui et al. 1974; Rice 1977:14), and a heiau (Wichman 1998:61). Ahukini means 
“altar [for] many [blessings]” and probably refers to a heiau that once stood in Kalapakī near 
Ahukini Point (south of Ahukini Landing) on a bluff that overlooked the sea. The heiau was 
most likely named for Ahukini-a-la‘a, one of the three sons of La‘amaikahiki. Ahukini lived until 
AD 1250 and became an ali‘i nui of the Puna district (Wichman 2003:39). Ahukini Heiau and 
Point are not located in the vicinity of the proposed Project area. 

7.4 Freshwater Resources 
Mount Wai‘ale‘ale, the highest mountain on Kaua‘i and the main source of the Wailua River, 

literally refers to “rippling water or overflowing water” (Pukui et al. 1974:220). The mauka 
waterfalls of Wailua Ahupua‘a, Kapakanui and Kapakaiki, literally refer to the “big raindrop” 
and “little raindrop,” respectively (Pukui et al. 1974:87). ‘Ōpaeka‘a Stream refers to the stream 
and waterfall literally meaning “rolling shrimp” (Pukui et al. 1974:171). Handy and Handy 
(1972:425) provide names for the various streams and waterfalls that form the North Fork of the 
Wailua River including Kawi (“to press, wring out, squeeze out”), Uhau‘iole (“rat hitting”), and 
Keāhua (“the mound”). Streams forming the South Fork of the Wailua River include ‘Ili‘ili‘ula 
(“red pebbles”) and Hāli‘i (“strewn”). 

In October 1840, members of the U.S. Exploring Expedition recorded their tour of Wailua 
Ahupua‘a. During their tour of the upper regions of Wailua River, they noted species of Neritina 
granulata and two other species about 4 ft below the surface along with specimens of plants that 
could be found by diving down (Wilkes 1846:IV:68-69).  

In a previous oral history with Jeffrey Agader, he recalled fishing in the mountain streams 
behind Kālepa. Mr. Agader also fished for blue gill in a small reservoir behind Kālepa Ridge. 
Worms or bread was used as bait. Mr. Agader’s mother would fry the fish to a crisp, brown state 
so the bones could be eaten as well. In addition, he would lay net in at night to catch ‘ōpae in 
Hanamā‘ulu River. Mr. Agader would lay more than a dozen round nets attached to a long 
wooden pole about 25 yards apart from each other. Bait used to catch ‘ōpae was a paste-like 
mixture of water, flour, and middling that was placed on a heavy stone in the center of each net. 
Mr. Agader’s father ate the ‘ōpae raw with some lemon juice. Mr. Agader ate the ‘ōpae fried. 
During one fishing trip to a stream below Wailua Falls, Mr. Agader’s father brought along salt, 
tomatoes, and rice and cooked whatever was caught. Mr. Agader recalled catching mullet in the 
fresh water ponds above Wailua.  

7.5 Coastal Resources 
Ahukini State Recreation Pier and Nukoli‘i Beach Park, located over 2 miles southeast of the 

proposed Project areas, in Hanamā‘ulu Ahupua‘a are popular fishing spots. The latter is also a 
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favored spot for swimming, snorkeling, and diving. Hanamā‘ulu Bay is generally murky, 
however, the outer regions of the bay are much cleaner and attract scuba divers and off-shore 
fisherman. Commercial net fishermen usually surround akule and other migratory fish here 
(Clark 1990:5-7). 

Lydgate State Park is located in Wailua Ahupua‘a, east of the proposed Project area over 
Kālepa Ridge. Named for Revered John M. Lydgate, the park is located on the shoreline near the 
mouth of the south side of the Wailua River (Clark 1990:7). It is one of the most popular beach 
parks on Kaua‘i attracting swimmers, fishermen, campers, surfers, and divers. 

Kupuna Val Ako is concerned with the location of the Project. Because the Project is near 
Hanamā‘ulu Stream, Wailua Falls, and is dotted with smaller streams and ditches from the 
plantation era, runoff is a big concern of his. Kupuna Ako used the example of the golf course 
located at Princeville (on the northeastern shore of Kaua‘i) and the chemicals used there that 
have infected the fish in the area with the ciguatera toxin. He explained that the fertilizer and 
chemicals seep into the ground, runoff into streams, and infect limu. The fishes feed off the limu 
and eventually become infected themselves. Kupuna Ako stated that fish such as kole, maiko, 
manini, palani, and other reef fish from Hanalei to Moloa‘a are usually infected with ciguatera. 
Kupuna Ako had fallen ill to ciguatera poisoning three times with symptoms such as nausea, 
itching, and tingling. “Safe” fish free from ciguatera include mahimahi, ono, ‘ōpelu, and other 
deep sea fish. “Safe” areas to fish are from Nāwiliwili to Mānā. 

 Kupuna Ako warned that the fish near Wailua Golf Course and the Lydgate Park area (also 
known as Pahulu Ahupua‘a) may also be infected with ciguatera. He warned that a certain worm 
that preys on dead fish is common in Pahulu. He recalled a time when fish were caught by net at 
night. Within four hours the fish were eaten down to the bone. 

7.6 Plant Gathering and Cultivation 
Besides being a political epicenter, Wailua was an important area of settlement which 

included many “firsts.” Dickey records claims that the first kalo and sweet potato on Kaua‘i 
Island was said to be planted by ali‘i Mō‘īkeha at Wailua (Dickey 1917:24). The first hau trees 
were planted at Hihiakalahau along the Wailua River below Poli‘ahu Heiau, and the first coconut 
tree was planted at Molohua, just north of the Wailua River mouth (Dickey 1917:16, 24, 30). 

In 1840, members of the U.S. Exploring Expedition noted the country was uninteresting until 
they reached Wailua. Here they met with Debora Kapule, the konohiki of Wailua, and toured her 
residence noting extensive fishponds on site. Debora later furnished the crew with a canoe to 
carry them upstream where they observed taro patches and sugar cane along the riverbanks. The 
lower regions of the river were “extremely fertile” with breadfruit and oranges. Further up, the 
riverbanks were dotted with pandanus trees, various types of ferns, hibiscus, and castor-oil trees 
(Wilkes 1846:IV:68-69). 

According to Māhele documents, the ahupua‘a of Hanamā‘ulu was abundant with lo‘i kalo 
(Office of Hawaiian Affairs 2012). The ahupua‘a of Wailua also followed suit and was decorated 
with lo‘i kalo but also focused on utilizing the river flood plains to cultivate traditional crops 
such as wauke, noni, and bananas.  
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Mr. Agader recalled plantation life in Hanamā‘ulu describing it as “OK for us kids.” Mr. 
Agader’s family had a garden which provided almost everything they needed for sustenance. The 
Agaders’ garden consisted of eggplants, lima beans, bittermelon, long beans, maronggay, 
katuday, pumpkin, squash, sweet potato, tomato, head cabbage, won bok, lettuce, bell pepper, 
green onion, broccoli, and chili pepper. Mr. Agader recalled the store in Hanamā‘ulu only selling 
round onions, potatoes, and carrots. In addition to the general store, a Japanese man peddled his 
vegetables from a truck once a week through the plantation. 

7.7 Human Sacrifice and Burials 
Kalauokamanu Heiau, the large walled heiau located in Hanamā‘ulu that was of po‘okanaka 

class (Site 103; Bennett 1931:125) was partially destroyed to make room for the sugar mill of the 
Lihue Plantation. According to Wichman (1998:61-62), the heiau was greatly feared because 
many human sacrifices were made there and the stench was so bad that travelers would hurry 
past while holding their noses. Kalauokamanu Heiau is not located within or in the vicinity of the 
proposed Project area. Kalauokamanu Heiau is approximately 2 miles south of the proposed 
MSWLF. 

In Wailua Ahupua‘a, makai of the Pōhaku Piko near the river was a rock called Pa Aikanaka. 
This pōhaku was associated with nearby Holoholokū Heiau. It is said that bodies were placed 
here after being sacrificed on Holoholokū (Dickey 1917:15). Pa Aikanaka is not located within 
or in the vicinity of the proposed Project area. Pa Aikanaka is approximately 2 miles northeast of 
the proposed MSWLF. 

Wichman and others argue that in addition to Holoholokū being a major heiau, Kaleiomanu 
was also of great importance. Kaleiomanu was also a sacrificial heiau and the large, flat rocks in 
the southwest corner are the sacrificial altar (Wichman 1998:72-73). The remains of the offerings 
were then taken to the opening of Pu‘u Kī and buried. The reference to sacrificial stones would 
appear to be what Dickey refers to as the “Pa Aikanaka.” Holoholokū and Kaleiomanu Heiau are 
not located within or in the vicinity of the proposed Project area. Both heiau are approximately 2 
miles northeast of the proposed MSWLF. 

7.8 Plantation Era 
Kupuna Ako moved to Kaua‘i in 1953. He recalled the Project area still planted in pineapple. 

He noted that once pineapple became unprofitable, Lihue Plantation began to plant sugarcane. 

Southeast of the Project area is a plantation camp called Kapaia. Plantation camps housed 
various plantation operators in discrete ethnic communities. In 1948, a footbridge that once 
crossed the Hanamā‘ulu Stream was replaced by the Kapaia Swinging Bridge. This 125-ft 
suspension footbridge enabled Chinese, Filipino, and Portuguese laborers and their families to go 
back and forth from work, school, shopping, and play to their respective camps on opposite sides 
of the stream (Voorhis 2011). After years of exposure, the blank board and steel rope structure 
had deteriorated to such an extent that Kaua‘i County closed and barricaded the bridge in 2006 
for safety reasons. As a historical crossroad, the Kapaia Swinging Bridge was listed on the State 
Register of Historic Places in 2008 (SIHP # 50-30-11-9077) (Voorhis 2011).  
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Section 8    Summary and Recommendations 
CSH undertook this CIA at the request of AECOM and R.M. Towill Corporation, on behalf of 

the County of Kaua‘i. This CIA broadly included the entire ahupua‘a of Hanamā‘ulu and Wailua, 
and more specifically the 264-acre and 80-acre proposed Project areas near Ma‘alo Road, Līhu‘e 
District, Kaua‘i, TMKs: [4] 3-9-002:020 and [4] 3-8-002:001. 

The results of document research and community consultations conducted to assess the 
potential impacts of the proposed Project on cultural beliefs, practices, and natural and cultural 
resources of Hanamā‘ulu and Wailua Ahupua‘a are presented in this section. Based on these 
findings, recommendations are offered to help mitigate these concerns and potential adverse 
impacts, such that appropriate measures to address each concern should be developed and 
implemented. 

8.1 Results of Background Research 
Background research for this Project yielded the following results: 

1. Hanamā‘ulu and Wailua Ahupua‘a are comprised of a vast system of freshwater 
resources. Kilohana Crater is the main source for several streams including Waiahi and 
Waika (Soehren 2002:182-183). These streams eventually feed into Kapaia Reservoir and 
Hanamā‘ulu Stream. Hanamā‘ulu Stream eventually empties into Hanamā‘ulu Bay. 
During the early 1970s, water flowing from Hanamā‘ulu Stream was not only dirty, but 
extremely polluted. On 9 June 1972, the beach at Hanamā‘ulu was closed due to high 
bacterial levels stemming from fecal matter from pasture animals located in the valley. 
The fecal matter was spread by runoff into the stream from plantation irrigation water. 
The beach was closed for two years and was reopened after pollution problems were 
corrected (Clark 1990:6). 

2. The most popular and literal translation of Wailua is “two waters,” supposedly referring 
to the two main forks (north and south) that comprise the Wailua River. The main source 
that feeds the river is Mount Wai‘ale‘ale, the highest mountain on Kaua‘i. The mauka 
waterfalls, Kapakanui and Kapakaiki, literally refer to “big” and “little raindrop” (Pukui 
et al. 1974:187). ‘Ōpaeka‘a (“rolling shrimp”) Stream also flows into Wailua River 
(Pukui et al. 1974:171). Streams of the north fork of Wailua River include Kawi, Uhau 
‘iole, and Keāhua. Streams of the south fork of the river include ‘Ili‘ili‘ula and Hāli‘i. 

3. Hanamā‘ulu Ahupua‘a is home to Kalauokamanu Heiau which was a large walled heiau 
(pre-Christian place of worship) of po‘okanaka (sacrificial) class (Site 103; Bennett 
1931:125). In 1855, a large section of a wall was destroyed to make room for the sugar 
mill of the Lihue Plantation. Kalauokamanu Heiau is located approximately  2miles south 
of the MSWLF. 

4. Wailua Ahupua‘a was believed to be the political epicenter of Kaua‘i during ancient 
times. At least seven major heiau have been recorded in a relatively small portion of 
Wailua Ahupua‘a, Pōhaku‘ele‘ele Heiau, Hikinaakalā Heiau, Holoholokū Heiau, Pōhaku 
Ho‘ohānau, Malae Heiau, Poli‘ahu Heiau, and the Pōhaku kani Bellstone. The complex 
of heiau was declared a National Historic Landmark in 1962 and designated as SIHP # 
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50-30-08-502. The heiau complex is located approximately 2 miles north of the proposed 
Project area. 

5. According to some kamaʻāina of the area, Wailua Ahupua‘a was known as a pu‘uhonua 
or place of refuge (Smith 1955:15). Pu‘uhonua were places of peace and safety for 
transgressors and non-combatants in times of strife. Historian John Papa ‘Ī‘ī specifically 
notes Holoholokū Heiau as a pu‘uhonua. Author and historian Frederick B. Wichman 
asserts Hikina-a-ka-lā was the pu‘uhonua (Wichman 1985:70). Judge Lyle A. Dickey 
maintains the pu‘uhonua was Hauola (Dickey 1917:15). 

6. Other points of interest in Wailua Ahupua‘a include the Pae-ki‘i-māhū-o-Wailua 
petroglyphs and the footprints at Wailua Bay. The petroglyphs are carved on a number of 
boulders on the south side of the mouth of the Wailua River. On the north side of Wailua 
Bay at Malohua lies a rock with large footprints. A second footprint is said to be on a 
rock below the water (Dickey 1917:20). There are five different accounts of how the 
footpritnts were created (Section 3.4.6).  

7. The ahupua‘a of Wailua was once the main residence of Debora Ha‘akūlou Kapule, the 
former wife of Kaua‘i ruler Kaumuali‘i and arguably the most powerful person on Kaua‘i 
in 1820. She was given the ahupua‘a by Ka‘ahumanu where she served as the haku‘āina 
or landlord. After Kaumuali‘i’s death in May 1824, the people of Kaua‘i were in turmoil 
regarding land tenure distribution. Kaumuali‘i’s reign was subservient to Kamehameha II 
(Liholiho) (Stauffer 1994:52-54). Liholiho announced he would not take Kaumuali‘i’s 
land. Traditionally, upon the death of a sovereign the land titles of ali‘i would be 
arranged and maka‘āinana lands fixed. This rearrangement was known as the kālai‘āina. 
Kaumuali‘i orally stated that he wanted the lands to remain “as is” for the ali‘i and 
maka‘āinana. The last time this arrangement was done was upon Kamehameha I’s death 
(Stauffer 1994:53). Kaumuali‘i’s son, George Humehume, led a revolt in August 1824. 
George Humehume’s intention was to have a kālai‘āina, a redistribution of lands amongst 
ali‘i, hoping to be appointed as governor and successor to his father and claiming lands 
(Stauffer 1994:55). A brutal battle broke out leaving men, women, and children dead 
from Kōloa to Līhu‘e (Stauffer 1994:61). Kalanimoku, a Big Island ali‘i and 
Ka‘ahumanu’s main partner in government decisions, returned to O‘ahu, convening a 
council of Big Island ali‘i who decided Kaua‘i should be given to the new king, 
Kamehameha III (Kauikeaouli), since Liholiho had perished on his trip to Great Britain 
(Stauffer 1994:62-63). Because Kauikeaouli was underage, Kahalai‘a, nephew to 
Kalanimoku, was appointed as his guardian as a consolation and Kalanimoku was 
appointed governor of Kaua‘i. Twenty years later a final kālai‘āina would be established 
in the form of the Māhele. Because of the change in powers stemming from the revolt, no 
land shares existed for claims prior to 1824. All claims began from 1824 when 
Kalanimoku became governor of Kaua‘i (Stauffer 1994:67). Although Ka‘ahumanu gave 
Debora the ahupua‘a, her claim was moot. The thousands of acres she once possessed 
were now Crown Lands. Debora was awarded a handful of acres including the area now 
known as Coco Palms, located over a mile and a half northeast of the proposed Project 
area. Debora stayed in Wailua until 1835 and eventually moved to Waimea. Debora 
Kapule died in 1853.  
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8. The ahupua‘a of Hanamā‘ulu was purchased by Paul Isenberg, the manager of Lihue 
Plantation (Damon 1931:742-747). By 1870, the plantation owned 17,000 acres of 
undeveloped land in Hanamā‘ulu. Albert Spencer Wilcox started the first sugar cane 
plantation in Hanamā‘ulu called the Hanamaulu Plantation (Dorrance and Morgan 
2000:28). A mill was erected in 1877. A railroad was constructed to connect the fields to 
the mill. In 1898, Hanamaulu Plantation merged into Lihue Plantation. Hanamaulu Mill 
operated until 1920 and was later converted into housing for workers.  

9. Southeast of the proposed Project area is a plantation camp called Kapaia. Plantation 
camps housed various plantation operators in discrete ethnic communities. In 1948, a 
footbridge that once crossed the Hanamā‘ulu Stream was replaced by the Kapaia 
Swinging Bridge. This 125-ft suspension footbridge enabled Chinese, Filipino, and 
Portuguese laborers and their families to go back and forth from work, school, shopping, 
and play to their respective camps on opposite sides of the stream (Voorhis 2011). After 
years of exposure, the blank board and steel rope structure had deteriorated to such an 
extent that Kaua‘i County closed and barricaded the bridge in 2006 for safety reasons. As 
a historical crossroad, the Kapaia Swinging Bridge was listed on the State Register of 
Historic Places in 2008 (SIHP # 50-30-11-9077) (Voorhis 2011).  

10. A previous oral history written in 1985 by Jeffrey Agader, who grew up in Hanamā‘ulu 
during the 1950s, depicts the cultural and historical background of the ahupua‘a with 
nuanced recollections: 

a) Mr. Agader describes the plantation store as a small wooden structure. He recalls 
a butcher counter in the rear, bottled sodas for a nickel, a freezer containing ice 
cream and popsicles, and a glass case with sundry items. His mother would shop 
for household items and would charge them to his father’s plantation number. 

b) Mr. Agader states that growing vegetables was a necessity. The plantation store 
only sold onions, potatoes, and carrots. The only other source was a Japanese man 
who peddled his vegetables from a truck once a week. The Agader’s garden 
consisted of vegetables such as eggplant, lima bean, bittermelon, pumpkin, 
squash, and other plants. 

c) Mr. Agader recalls fishing with his father in Wailua and Hanamā‘ulu. He would 
catch mullet in the ponds above Wailua and ‘opae (shrimp) in nets at night in 
Hanamā‘ulu River. Mr. Agader remembers his father eating the ‘opae raw with 
lemon juice. Mr. Agader enjoyed the ‘opae fried.  

d) Another favored fishing area was the mountain streams and reservoir behind 
Kālepa Ridge. 

e) Mr. Agader recalls Kālepa Ridge as “a popular playground.” He remembers the 
mountain range being “covered with ironwood trees and lantana brush.” From the 
top of the range you could see all of Hanamā‘ulu including the bay where the 
movie Donovan’s Reef starring John Wayne was filmed. 
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8.2 Results of Community Consultation 
Kama‘āina and kūpuna with knowledge of the proposed Project and study area participated in 

semi-structured interviews for this CIA from October 2012 to March 2013. CSH attempted to 
contact 58 individuals for this CIA report, of which four responded via e-mail, three responded 
by phone, two individuals were interviewed, and one group interview (consisting of three family 
members) was conducted (the participants of the group interview later declined to participate in 
the study). A summary of the information gathered from the community consultation is presented 
below: 

1. Liberta Hussey Albao is concerned that ‘opala (trash) is disturbing and that a landfill will 
affect the water quality. 

2. Hanamā‘ulu resident Leopold “Butch” Durant states that his biggest concern is runoff 
water. Every year there is a large storm. Last year a storm forced him to evacuate his 
home and ruined a couple of his taro patches. 

3. Presley Wann of the KNIBC states the Project area is “pretty safe culturally-wise” 
because it was primarily plantation land. He noted that the island of Kaua‘i is in need of 
some kind of landfill.  

4. Kupuna Val Ako states that the proposed location for the Project is “not okay” and raises 
the concern of runoff with the Project area being near Hanamā‘ulu Stream and Wailua 
Falls. In addition, the presence of streams and ditches from former plantation use still 
exist in the area contributing to runoff. However, he acknowledges that proper disposal of 
garbage is important. 

5. Hanamā‘ulu resident, Joe Rosa, was born and raised on the grounds of the former Lihue 
Plantation. Many plantation camps once dotted both sides of Ma‘alo Road and were 
segregated by ethnic groups. Japanese camps included Abe Camp, Nagao Camp, Aii 
Camp, and Tanaka Camp. Pukaki Camp consisted of Portuguese workers but later had a 
mix of Puerto Rican workers. Westle Camp and Christian Camp were German camps 
located in the mauka region of Wailua Ahupua‘a. Camps cultivated other crops besides 
sugarcane including cucumbers and bell peppers. 

6. Mr. Rosa states that the main water source for the Wailua River is Wai‘ale‘ale. A trail 
from the Wailua Falls lookout leads to a pool down below. Mr. Rosa recalls mullet, 
yellow fin pāpio (juvenile crevalle, jack, or pompano), and āholehole (juvenile Hawaiian 
flagtail) swimming upstream from Wailua Bay. He recalls people throwing net at the base 
of the falls. Other types of aquatic life include funa, a timid hybrid of koi fish. Due to the 
introduction of bass and tilapia at the base of the falls. Koi could also be found at the 
falls. Mr. Rosa notes that people would use the blood of the koi to treat asthma. ‘Ōpae 
(shrimp), ‘o‘opu (general name for fishes included in the families Eleotridae, Gobiidae, 
and Blennidae), and scorpion ‘ōpae could also be found at the base of the falls. 

7. Mr. Rosa recalls pake opu (catfish) inhabiting Kapaia Stream, Hanamā‘ulu Stream, and 
neighboring reservoirs. Mud turtle could be found at the Rego Turtle Farm in 
Hanamā‘ulu and in watercress patches. Prawns could be found in the back of the Coco 
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Palms where they eventually made way to Kapaia Stream. Samoan crab could also be 
found in Hanamā‘ulu Stream. 

8. Mr. Rosa notes that the Hanamā‘ulu area was rich with plants including guava, hāpu‘u 
fern, and pepeiao (tree fungus). Pepeiao was gathered from the hau (beach hibiscus) tree.  

9. In addition to aquatic life and plants, hunting played a large role in gathering food. Mr. 
Rosa states permits needed to be obtained to hunt pheasant, pigs, and quail. Mr. Rosa 
recalls hunting mauka of Kūhio Highway. Pheasant and quail were prepared teriyaki 
style. Pig was seasoned well to take out the gaminess and then roasted. Frogs could be 
found in streams and were consumed. Some would fry the frogs like chicken, others 
would make a stew. Deer could be found on the western mauka lands of Koke‘e. Prior to 
the closing of Lihue Plantation, deer were spotted in the Kilohana area. 

10. Mr. Rosa shared many concerns regarding the proposed Project: 

a. Flumes and ditches are still present on the lands mauka of Kālepa Ridge. 

b. The proposed site currently sits on land zoned for agriculture. In order for the 
landfill to come to fruition, the land would need to be rezoned. 

c. If there is a landfill, waste would eventually make its way to Wailua Falls, 
polluting the valleys along the way, affecting the water table, and the entire water 
system around the proposed Project area.  

d. Hulē‘ia National Wildlife Refuge is located southwest of the proposed Project 
area. The refuge is home to eight types of waterbirds, five of which are 
endangered. The endangered species include the ae‘o (Hawaiian stilt), ‘alae 
ke‘oke‘o (Hawaiian coot), ‘alae‘ula (Hawaiian moorhen), koloa maoli (Hawaiian 
duck), and the nēnē (Hawaiian goose). Other birds that consider the refuge home 
include the kōlea (Pacific golden plover), ‘akekeke (Ruddy turnstone), and ‘ūlili 
(Wandering tattler) (U.S. Fish & Wildlife Service 2013). Mr. Rosa is concerned 
that the proposed landfill will draw the nēnē and other birds to the site as 
scavengers, thus being prey to cats, rats, and dogs who would gather in the area 
also looking for food. 

11. Mr. Rosa points out that traffic safety is an issue. If the main point of entry to the 
proposed landfill is via Ma‘alo Road at the foot of Kapaia Bridge, the road curves from 
both sides which could cause brake failures leading to accidents and possibly death. In 
addition to safety precautions, he adds that Ma‘alo Road would need to be widened. The 
single lane road was “not built to take the heavy weights of trucks” and he notes that tour 
buses do not access Ma‘alo Road. 

8.3 Impacts and Recommendations  
According to previous research, during the 1970s Hanamā‘ulu Stream discharged silty and 

polluted water, eventually emptying into Hanamā‘ulu Bay. The pollution stemmed from fecal 
matter from pasture animals located in the valley and was later spread by runoff into the stream 
from plantation irrigation water (Clark 1990:6). In addition, two community members raised 
concerns regarding this problem: 
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Mr. Leopold “Butch” Durant is concerned with runoff. In addition, his property is southeast 
of the Project area and sits adjacent to Hanamā‘ulu Stream.  

Kupuna Val Ako is also concerned with runoff. He has raised the concern that the Project 
area is adjacent to Hanamā‘ulu Stream and Wailua Falls; and that other streams and ditches from 
the plantation era still exist in the vicinity.  

CSH recommends the County of Kaua‘i and the community (especially those who are 
situated along Hanamā‘ulu Stream) have discussions specific to this concern and work towards a 
solution. 

Personnel involved in the construction activities of the proposed Project should be informed 
of the possibility of inadvertent cultural finds, including human remains. Should any burials or 
other cultural finds be identified during ground disturbance, the construction contractor should 
immediately cease all work and the appropriate agencies should be notified pursuant to 
applicable law. 

8.4 Ka Pa‘akai Analysis 
In Ka Pa‘akai v. Land Use Commission, 94 Hawai‘i 31, 74, 7 P.3d 1068, 1084 (2000), the Court 
held the following analysis also be conducted: 

1. The identity and scope of valued cultural, historical, or natural resources in the petition 
area, including the extent to which traditional and customary native Hawaiian rights are 
exercised in the petition area; 

2. The extent to which those resources—including traditional and customary native 
Hawaiian rights—will be affected or impaired by the proposed action; and 

3. The feasible action, if any, to be taken by the LUC to reasonably protect native Hawaiian 
rights if they are found to exist.  

The CIA found there are no known traditional and customary Native Hawaiian rights 
exercised in the petition area. Under the Ka Pa‘akai Case, the required analysis therefore ends 
after the determination that there are no known traditional and customary Native Hawaiian rights 
exercised in the 344-acre petition area. 
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Appendix A    Glossary of Hawaiian Words 
To highlight the various and complex meanings of Hawaiian words, the complete translations 

from Pukui and Elbert (1986) are used here unless otherwise noted. In some cases, alternate 
translations may resonate stronger with Hawaiians today; these are placed prior to the Pukui and 
Elbert (1986) translations and marked with “(common).”  

Diacritical markings used in the Hawaiian words are the ‘okina and the kahakō. The ‘okina, or 
glottal stop, is found only between two vowels or at the beginning of a word that starts with a 
vowel. A break in speech is created between the sounds of the two vowels. The pronunciation of 
the ‘okina is similar to saying “oh-oh.” The ‘okina is written as a backwards apostrophe. The 
kahakō is only found above a vowel. It stresses or elongates a vowel sound from one beat to two 
beats. The kahakō is written as a line above a vowel. 

Hawaiian Word English Translation 
Ahupua‘a Land division usually extending from the uplands to the sea 
Ali‘i Chief, chiefess, ruler, monarch 
Ali‘i nui Supreme chief 
‘Āpana Portion 
‘Auwai Ditch 
Haku‘āina Landowner, landlord 
He‘e Octopus, commonly known as squid 
Heiau Pre-Christian place of worship, shrine; some heiau were elaborately 

constructed like a stone platforms or a simple earth terrace 
‘Ili Land section, a subdivision of an ahupua‘a 
‘Ili‘ili Pebble, small stone 
Kahuna Priest, sorcerer 
Kahuna nui High priest 
Kālai‘āina Political, politics, political economy; literally “land carving” 
Kalana A smaller land division than a moku 
Kalo Taro 
Kama‘āina Native-born; literally translating to “land child” 
Kapu  Taboo, prohibited 
Kī Ti, a woody plant (Cordyline terminalis) 
Kō‘ele Small land unit farmed by a tenant for the chief 
Konohiki Headman of an ahupua‘a under the chief 
Kula Plain, field 
Kula ‘āina Upland 
Kuleana  Right, privilege, concern, responsibility 
Kupuna (Kūpuna, Grandparent, elder 
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Hawaiian Word English Translation 
plural) 
Lele kawa Cliff diving 
Lo‘i, lo‘i kalo Irrigated terrace, especially for taro but also for rice 
Luakini Sacrificial—to include humans 
Lū‘au Feast 
Luna Foreman, boss, leader 
Māhele Portion, division; land division of 1848 known as The Great Māhele 
Makai Towards the ocean 
Maka‘āinana Commoner 
Mauka Toward the mountain 
Menehune Legendary race of small people who work at night, building fish ponds, 

roads, temples; if the work was not finished in one night, it remained 
unfinished 

Mō‘ī King, sovereign, monarch 
Moku District 
Mo‘o 1. Lizard, reptile of any kind, dragon, serpent, water spirit 

2. Narrow strip of land, smaller than an ‘ili 
Mo‘olelo Story, tale, myth 
Noni The Indian mulberry (Morinda citrifolia), a small tree or shrub in the 

coffee family, a native of Asia, Australia, and islands of the Pacific. 
Leaves are large, shiny, and deep-veined. Many small flowers are borne 
on round heads, which become pale-yellow unpleasant-tasting fruits. 
Formerly Hawaiians obtained dyes and medicine from many parts of the 
tree. 

‘Ohana Family 
‘Ōpae Shrimp 
‘Ōpala Trash, rubbish, refuse, litter 
Pai ki‘i Picture rocks 
Pōhaku piko Umbilical cord rock 
Po‘okanaka Classification of a heiau; sacrificial heiau 
Pu‘u Hill, peak 
Pu‘u honua Place of refuge, sanctuary, asylum, place of peace and safety 
‘Uala Sweet potato 
Wahi pana Legendary place 
Wauke The paper mulberry (Broussonetia papyrifera), a small tree or shrub, 

from eastern Asia, known throughout the Pacific for its usefulness. It 
belongs to the fig or mulberry family. The bark was made into tough tapa 
used for clothing, bed clothes; it lasted longer than māmaki tapa. 
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Appendix B    Common and Scientific Names for Plants and 
Animals Mentioned in Interviews 

Common Names Possible Scientific Names Source 
Hawaiian  Other Genus Species 
‘a‘ama black crab Grapsus grapsus Pukui and Elbert 1986 
ae‘o Hawaiian stilt Himantopus mexicanus knudseni Hawai‘i DLNR 2005 
āholehole juvenille Hawaiian 

flagtail 
Kuhlia sandvicensis Pukui and Elbert 1986 

‘akekeke Ruddy turnstone Arenaria interpres Pukui and Elbert 1986 
‘alae ke‘oke‘o Hawaiian coot    
‘alae‘ula Hawaiian moorhen Gallinula chloropus Pukui and Elbert 1986 
funa     
hāpu‘u  Cibotium splendens Pukui and Elbert 1986 
he‘e octopus, squid multiple families and species Pukui and Elbert 1986 
hīnālea wrasse Labridae N/A Pukui and Elbert 1986 
kāhala amberjack Seriola dumerili Hoover 1993 
kampachi N/A Seriola rivoliana NOAA 2013 
kiawe Algaroba tree Prosopis pallid Pukui and Elbert 1986 
koi     
kole gold-ring surgeonfish Ctenochaetus strigosus Hoover 1993 
kōlea Pacific golden plover Pluvialis fulva Hawai‘i DLNR 2005 
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kolemakaonaona sweet-eyed 
surgeonfish 

Ctenochaetus strigosus Pukui and Elbert 1986 

kolenukuhe‘u black surgeonfish Ctenochaetus N/A N/A 
koloa maoli Hawaiian duck    
limu  seaweed, algae  Entermorpha prolifera Pukui and Elbert 1986 
mahimahi dolphinfish Coryphaena  hippurus Hawai‘i Seafood Council 2010 
maiko blueline surgeonfish Acanthurus  nigroris Hoover 1993 

manini convict tang Acanthurus triostegus Hoover 1993 
nēnē Hawaiian goose Nesochen sandvicensis Pukui and Elbert 1986 
‘ōhua young of fish multiple families and species Pukui and Elbert 1986 
ono wahoo Acanthocybium solandri Hawai‘i Seafood Council 2010 
‘o‘opu goby, blennie general name for fresh and salt water fishes included 

in the families Eleotridae, Gobiidae, and Blennidae 
Hoover 1993 

‘ōpae shrimp general name for shrimp Pukui and Elbert 1986 
‘ōpelu mackeral scad Decapterus macarellus Hoover 1993 
pake opu catfish    
pāku‘iku‘i Achilles tang Acanthurus achilles Pukui and Elbert 1986 
palani eyestripe surgeonfish Acanthurus dussumieri Hoover 1993 
pāpio juvenille crevalle, 

jack, or pompano 
Caranx sexfasciatus Hoover 1993 

pepeaio tree fungus Auricularia auricular Pukui and Elbert 1986 
‘ūlili Wandering tattler Heteroscelus  incanum Pukui and Elbert 1986 
ulua crevalle, jack, 

pompano 
Caranax spp. Hoover 1993 
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SOCIOECONOMIC IMPACT ASSESSMENT 

1.0 INTRODUCTION 

SMS Research & Marketing Services, Inc. conducted this socioeconomic impact assessment (SIA) 
to identify the potential social and economic impacts of constructing and operating a new Municipal 
Solid Waste Landfill (MSWLF) at Ma‘alo, Kaua‘i on its surrounding community. The objectives of this 
SIA were to: 

1. Describe the social and economic condition of the pre-project community; 

2. Identify potential social and economic impacts of the proposed project; and 

3. Identify actions that can mitigate the potential for negative impacts. 

The two components of a socioeconomic assessment are a social impacts assessment (SIA) 
(Section 2.0) and an economic impact assessment (EIA) (Section 3.0). 
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2.0 SOCIAL IMPACTS ASSESSMENT 

The SIA component identifies potential project impacts on the social fabric of the host community, 
including social and fraternal life; traffic and mobility; delivery of public services (e.g., education, 
health, emergency medical services, police, fire); and commerce and governance. Typically, an SIA 
is conducted to evaluate primary or direct impacts; however, it also requires an assessment of 
secondary social effects such as population growth, population mix, and long-range changes to 
social and commercial practices. Social impacts are reflected in data that are gathered during an SIA 
to identify individuals’ attitudes and opinions. 

The major components of the SIA conducted for the proposed project were: 

1. Reviewing secondary data and documents to establish a socioeconomic profile for the host 
community; 

2. Canvassing public service providers to identify any need for new or expanded services 
resulting from the introduction of the proposed project; and 

3. Conducting stakeholder interviews to: 

– Expand and elaborate on the socioeconomic community profile. 

– Identify perceived positive and negative project impacts on the social fabric of the host 
community. 

– Discover any mitigation measures that stakeholders consider appropriate. 

During the interview process, members of the community expressed concerns with the potential 
access route. Therefore, the County elected to perform a Traffic and Roadways Engineering 
Feasibility Study (TREFS) to provide and evaluate potential alternative access roads to the site (see 
EIS Appendix E). An expanded SIA, specific to the potential access routes, was conducted as part of 
the TREFS, as summarized in Section 2.4. 

2.1 SOCIOECONOMIC CONTEXT 

The construction and operation of a MSWLF would affect the communities around the site and the 
entire island. Pre-project social and economic conditions make up the original conditions against 
which impacts must be measured. This section provides a description of the site and the host 
communities, demographic and housing characteristics of host communities, and economic 
conditions in the area. 

2.1.1 The Study Area 

This SIA considers two overlapping communities—the total political or geographic area affected by 
the proposed action (the County of Kaua‘i) and the neighborhood nearest the proposed project site 
(Hanamāʻulu). The proposed landfill operation at the Ma‘alo site will have different impacts on those 
two communities, and both should be considered. Throughout this section, the term “community” 
refers both to the larger community (the island and County of Kaua‘i) and to the specific community 
near the Ma‘alo site. 

A new landfill would have implications for all Kaua‘i residents because it would be the management 
system for the County for all solid waste that cannot otherwise practicably be reduced, re-used, or 
recycled. Every residence, business, and municipal operation produces waste material and 
contributes indirectly to the landfill through the County’s solid waste management system. From time 
to time, many residents and businesses will deal directly with the landfill site when they deposit 
waste material there. Everyone will be affected by the landfill location, by its distance from their 
homes and work places, the safety and security of its operation, its capacity and sustainability, and 
many other aspects of the proposed project. 
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Hanamāʻulu, nearest to the proposed site, would experience particular impacts due to the day-to-day 
operations of the proposed Ma‘alo MSWLF. In addition to issues that affect all residents of Kaua‘i, 
Hanamāʻulu residents would be expected to have concerns about the proposed project’s onsite 
operations (e.g., noise, dust, odors, run-off) and its indirect impact on community life (e.g., traffic, 
views, and environmental considerations). 

The Island of Kaua‘i 

The island of Kaua‘i is geologically the oldest of the major Hawaiian islands, politically the 
westernmost of Hawai‘i’s four counties, and demographically the fourth most populated island after 
O‘ahu, Hawai‘i, and Maui. According to the 2016 American Community Survey (ACS 2016), the 
estimated population of the island was 72,029, which is a 23.2 percent increase from the 2000 U.S. 
Census and a 7.4 percent increase from the 2010 Census (see Appendix Table A-1). The most 
recent population projection (DBEDT 2012b) suggests that population growth may slow somewhat, 
moving from 14.8 percent between 2000 and 2010 to approximately 11 percent per decade between 
2010 and 2040. 

As Kaua‘i grew over the last decade, its population became older and the ethnic mix changed. The 
population segment made up of children under the age of 18 decreased by about 0.4 percent 
between 2010 and 2016. The population aged 20–35, the larger part of the child-bearing population, 
increased in proportion to the population as a whole (7.2%). The percentage of older adults (35–59) 
in the population decreased by 3.3 percent, while Kaua‘i’s senior population (over 60) grew by 
26.2 percent between 2010 and 2016.  Birth rates have been falling since 1985, and Kaua‘i’s rate of 
births per thousand residents in 2015 (12.4) is the lowest rate ever recorded for the island. Death 
rates have also been dropping, perhaps reflecting improved health care over the last several 
decades. Kaua‘i’s rate of deaths per 1,000 residents in 2015 was 5.6. With a falling birth rate and a 
fairly stable death rate, new population growth in the near future will depend on net in-migration. 

Between 2010 and 2015, the ethnicity of  the people of Kaua‘i changed very little. Approximately 
eight out of ten Kaua‘i residents reported only one race. Among these single-race individuals, those 
who identified themselves as Asian accounted for 35.6 percent of the population. An additional one-
third of the population were White and 10 percent were Native Hawaiian or Other Pacific Islander.   

The number of households on Kaua‘i rose from 21,710 in 2010 to 22,405 in 2015, an increase of 
3.2 percent. This was roughly half the rate of increase for the population during the same time period 
(6.2%). Correspondingly, the average household size increased slightly from 2.98 in 2010 to 3.07 in 
2015. 

Kaua‘i’s housing stock grew by approximately 1,200 units (4.1%) between 2010 (29,040 units) and 
2015 (30,238 units). The number of housing units available for residential use grew by 21 percent. 
This suggests that the island’s housing stock grew faster than the population in the years between 
2010 and 2015. This does not match the opinions of Kaua‘i residents and real estate agents 
interviewed as part of this study, who reported that the number of housing units available to Kaua‘i 
residents was lower in 2010 than in 2000, resulting in lower inventories and higher rents. This 
discrepancy may be explained by the fact that some of the new units added between 2000 and 2010 
were unavailable to the residential housing market.  

While the total number of units unavailable to Kaua‘i’s resident population increased by just 28 units, 
the composition of these unavailable units shifted notably. The number of seasonal units fell from 
4,523 to 4,067 and the number of other vacant units nearly doubled from 547 in 2010 to 1,025 in 
2015. As a percentage of the total housing units, unavailable units accounted for 69 percent in 2010 
and dropped to 65 percent by 2015. 

The 2010 homeowner vacancy rate was 3.0 in 2015, down slightly from 3.6 in 2010. The 2015 rental 
vacancy rate was 18.9 percent, up from the 15.0 percent rate in 2010. High rental vacancy rates 
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reported by the U.S. Census may be affected by the number of residential rentals being used by 
visitors. 

The State of Hawai‘i’s population forecast data (see Table 1) (DBEDT 2012b) predicts continued 
growth over the next 20–30 years. The annual rate of population growth is expected to remain 
approximately 1.2 percent. The population growth rate, however, was projected to steadily decrease 
from 14.5 percent in the first decade to 17 percent in this decade, 9 percent in the 2020s, and 
7.6 percent in the 2030s. Certain segments of the population, however, such as older residents, are 
forecast to increase faster over the next 10–15 years. 

Table 1: Kaua‘i Population Forecasts, 2010–2040 

Parameter 2010 2015 2020 2025 2030 2035 2040 

Total 67,226 71,380 75,640 80,000 84,380 88,730 93,020 

0–4 years 4,337 4,700 5,020 5,400 5,770 6,140 6,500 

5–11 years 5,876 6,210 6,660 7,130 7,640 8,160 8,680 

12–13 years 1,608 1,710 1,820 1,960 2,080 2,240 2,380 

14–17 years 3,285 3,370 3,580 3,800 4,070 4,340 4,650 

18–64 years 42,026 42,560 42,620 43,100 44,390 46,390 48,950 

65 years and older 10,095 12,830 15,940 18,620 20,430 21,470 21,870 

Average daily visitor census 16,126 18,160 18,880 19,770 20,640 21,440 22,210 

De facto population 83,352 89,540 94,520 99,770 105,020 110,170 115,230 
Source: DBEDT (2012b) Projections 2040; for details, see Appendix Table A-2. 

Kaua‘i’s visitor population is expected to grow at rates similar to that of the resident population 
(DBEDT 2012b). Total growth from 2010 through 2040 is expected to be approximately 38 percent. 
The growth rate for the average daily visitor census is expected to be between 10 and 13 percent per 
decade between 2010 and 2040. 

Population forecasts for the next few decades show continued growth of population and housing on 
the island of Kaua‘i. Updated population forecasts prepared for the Kaua‘i General Plan Update 2040 
did not differ significantly from those shown in Table 1. The expected resident and visitor population 
increases will increase demand for recycling, landfilling, and other waste management strategies and 
facilities. Greater numbers of people on the island require, and will continue to require, a suitable 
location to dispose of existing and future waste. 

Hanamāʻulu 

Hanamāʻulu, which is translated as “tired bay” or “bay of tired legs,” is one of Kaua‘i’s seven ancient 
land divisions called ahupua‘a, usually extending from the mountain to the sea. The others are Kīpū, 
Ha‘ikū, Niumalu, Nāwiliwili, Kalapakī, and Wailua. The current village of Hanamāʻulu takes its name 
from the sugar mill that was built in the area and named for the ahupua‘a in which it was located. 

Līhu‘e Plantation’s first sugar mill was built in the town of Līhu‘e in 1851. The plantation’s second 
mill, Hanamāʻulu Mill, was established in 1877. The new mill and the plantation acreage surrounding 
it took on the name “Hanamāʻulu Plantation.” Plantation housing and shops that grew up around the 
mill came to be known as Hanamāʻulu Camp or Hanamāʻulu. The current village of Hanamāʻulu 
includes the site of the old mill town. 

Sugar cane cultivation was the dominant influence on Hanamāʻulu’s social and economic life for 150 
years. Līhu‘e Plantation was in full operation with the completion of the Līhu‘e Mill in 1851. 
Completion of the Hanamāʻulu irrigation ditch in 1856 brought water to the Hanamāʻulu area, and 
Hanamāʻulu’s first sugar crop was harvested a year later. Līhu‘e Plantation leased the entire 
Hanamāʻulu ahupua‘a in 1863, and purchased 9,177 acres of prime sugar land in 1870. The 
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Hanamāʻulu Mill operated between 1877 and 1920, after which cane was hauled to the Līhu‘e Mill for 
processing. In 1951, the plantation established a railroad line to transport cane from the fields to the 
Līhu‘e Mill. Sugar crops were grown and harvested in Hanamāʻulu for the next 50 years. 

From the beginning, the plantation was at the center of social and economic life of the mill town. It 
provided employment, housing, commercial and retail operations, and other services to residents. In 
the decade before statehood, Līhu‘e Plantation made an important change in the way it provided 
housing. The old camps were phased out, and housing subdivisions were developed to allow 
plantation workers to own their own homes. The process continued through the early 1980s when 
the last camp, Kealia, was closed and the last homes at Wiliko II subdivision were sold. The 
plantation also donated land for the Hanamāʻulu elementary school and additional acreage for a 
community park. 

In November 2000, Līhu‘e Plantation ceased all operations at Hanamāʻulu. Its closing signaled the 
end of an era and the end of a familiar way of life for the residents of the town. The closing was 
called “devastating” by most who reported on it. The immediate result was the loss of over 400 jobs 
in the area. Many long-term residents can trace their plantation roots back two or three generations; 
some go back as far as five generations, and many of them have a direct and personal history with 
plantation life because the closing was only 14 years ago. The residents interviewed for this study 
had stories about plantation life, some good and some bad. Many felt that, at least in some ways, life 
in Hanamāʻulu is worse now than it was when the plantation was operating. They associated specific 
community problems with the dissolution of the plantation way of life. Less economic opportunity 
exists now because no industry has replaced sugar cultivation. Jobs are few for those with 
agricultural skills, and the available jobs are farther away from home. That means higher 
transportation costs and more traffic problems. Community respondents felt that school enrollments 
were down because the population is aging and because younger families move away from 
Hanamāʻulu or leave Kaua‘i altogether. The lack of employment opportunity may affect family 
stability, and some associate it with increases in substance abuse, homelessness, and mental 
illness. 

However, even in economic hard times, community spirit remains alive in Hanamāʻulu. Perhaps 
because the community has so many long-time residents, there is considerable community identity in 
Hanamāʻulu and notable pride in the place. The Hanamāʻulu Community Association is active, and 
its meetings well attended. 

2.1.2 Demographics and Housing 

According to the American Community Survey 2015, the Hanamāʻulu Census Designated Place 
(CDP) consists of around 4,946 residents in approximately 1,129 households, and has a younger 
population than that of Kaua‘i County as a whole. The median age of its residents (36.4) is younger 
than the median age of the county as a whole (41.6). The community has a large Filipino population, 
as well as other Asian ethnicities; however, much like the rest of the county, many residents have 
mixed-raced backgrounds. 

The 2015 average household size (4.35) is notably larger than the county average (3.07). Of the 
1,129 occupied housing units, 57.1 percent are owner-occupied, which is lower than the county 
average of 61.6 percent. 

2.1.3 Economic Characteristics 

Employment status in the Hanamāʻulu CDP is similar to that of Kaua‘i County. Approximately 
68.2 percent of the population 16 years of age or older is in the labor force (compared to 
64.9 percent for the island). Roughly 96.5 percent of those in Hanamāʻulu’s labor force are 
employed, compared to 94 percent for the county. The mean travel time to work (21.3 minutes) is 
essentially equal to the county average (22.4 minutes), but a larger share of Hanamāʻulu CDP 
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residents either carpool (16.6 percent versus 10.2 percent) or take public transportation (2.3 percent 
versus 1.0 percent). 

The largest industries in Hanamāʻulu are (1) arts, entertainment, recreation, (2) accommodation and 
(3) food services, followed by retail trade, educational services, and health care and social 
assistance. Entertainment, accommodations, and food service are also the top three industries in the 
county, albeit in different order. 

According to the 2015 ACS, the mean and median household incomes ($74,705 and $60,568, 
respectively) are less than those for the county ($79,608 and $65,101, respectively). Likewise, the 
median earnings for workers in Hanamāʻulu ($26,142) are less than that of the county $31,940). 

2.2 THE PROPOSED SITE 

An extended process for siting the proposed new Kaua‘i landfill began in 2000 and culminated in the 
2012 Siting Study (AECOM 2012), which identified eight possible locations on the island: Kālepa, 
Kekaha Mauka, Kīpū, Kōloa, Kumukumu, Ma‘alo, Pu‘u o Papa‘i, and ‘Umi. Based on a variety of 
factors, including the willingness of the landowner to allow use of the site for a landfill, estimated site 
life, community criteria evaluation, estimated capital and operational costs, engineering factors, and 
sustainability, the County selected Ma‘alo as the proposed landfill site. 

The Ma‘alo site is located on the mauka side of Kālepa Ridge more than a mile north of the 
community of Hanamāʻulu. The property on which the landfill is located is currently owned by the 
State of Hawai‘i, which is leasing the proposed site to ranchers. The land is classified as agricultural 
land.  

The Ma‘alo site consists of approximately 270 acres and has an anticipated landfill life of 264 years. 
The site conditions and the topographical features of the area are expected to minimize visual, noise, 
and odor impacts.  

2.3 COMMUNITY ISSUES AND CONCERNS 

This section identifies socioeconomic issues of concern to the residents of Kaua‘i, and summarizes 
relevant community opinions obtained from several sources. 

2.3.1 Community Concerns Background 

No recent public opinion surveys are known to have been conducted on Kaua‘i in the recent past, 
and no special-purpose public opinion survey was conducted for this report. The single source for 
public opinion on current issues facing the people of the State of Hawai‘i is the “People’s Pulse”.  
The Pulse is conducted one or two times a year since 1999 by the OmniTrak Group. Data are for the 
entire state, and the sample size includes a proportionate number of interviews with residents from 
Kaua‘i. Results of state resident responses to the question, “What do you think are the most 
important issues facing Hawai‘i today?” are charted on Figure 1. 
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Figure 1: Major Public Issues, State of Hawai‘i, 1999–2012 

 
Source: “People’s Pulse Poll” – OmniTrak Group Inc. 
http://www.civilbeat.org/2017/08/brittany-lyte-has-kauai-finally-found-a-site-for-a-new-landfill/Public Issues, State 
of Hawai‘i, 1999–2012 

The survey data makes clear the dominance of economic issues in Hawai‘i. In all but three of the 
surveys conducted for the People’s Pulse over the last 15 years, the economy has been the most 
frequently mentioned issue in the state. Other issues, like education and housing, tend to rise when 
concern for the economy decreases. The bold red line shows concern for infrastructure, which may 
be the most relevant trend for a MSWLF. In general, concern for public infrastructure is among the 
lowest of public concerns. Concern for public infrastructure runs opposite to the concern for the 
economy, falling as the economy slows and rising as the economy accelerates. While these data are 
for the whole state, they are assumed to apply broadly to Kaua‘i. 

2.3.2 Community Issues Expressed at Public Meetings 

Between May and July 2012, the County of Kaua‘i conducted four community (scoping) meetings to 
kick off the EIS project. Each meeting concluded with a question and comment period. Responses 
varied in terms of topic and complexity, but a few issues were particularly prominent: 

 Access roads: Many residents expressed concern about increased traffic because of the 
new landfill. In particular, residents were worried about the possibility of more traffic jams, 
the lack of a bypass road to alleviate the additional traffic generated by a new landfill in the 
area, and the safety implications of combining a mix of small and large vehicles in the same 
vicinity with greater frequency. 

 Flooding and run-off: Residents were concerned about the detrimental impact of flooding 
at the landfill and the possibility of wastewater run-off entering streams and drinking wells. 
Residents were also concerned about the impact of wastewater run-off affecting local area 
wildlife. 
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 Land use concerns: Residents expressed concern that the proposed Ma‘alo landfill will be 
built on land classified for agricultural use. Some residents questioned how a commercial 
operation could be built on land under this designation, while others questioned the utility of 
sacrificing agricultural land for non-agricultural use. 

 Resource Recovery Park (RRP): In general, residents had questions about the relationship 
between the landfill and an RRP for Kaua‘i. They asked about specific activities and services 
that might take place at an RRP, as well as about its location vis-à-vis the landfill. They also 
wanted to know more about RRP’s ability to generate electricity and other usable products. 

Note: The County initially proposed the inclusion of an RRP during the community meetings. 
A decision to seek development of the RRP at a later date was thereafter determined to be 
the best course of action due to issues involving the selection of an appropriate mix of waste 
reduction methods or technologies that would be developed at the park, as well as further 
study needed to assess feasibility. Although the RRP will not be subject to review as a part 
of the County’s current EIS process, information is provided on community sentiment.  

Of these four issues, the access road issues emerged as one of the most frequently mentioned 
topics of concern. 

Public concerns regarding the proposed project were derived from the following sources and are 
described in the following sections: 

 Interviews with stakeholders who were known to be familiar with the affected communities 
and activities relating to the proposed project  

 Community meetings held in 2012 for the EIS for the proposed Ma‘alo landfill site. 

2.3.3 Stakeholder Interviews: Sources and Methodology 

One of the components of a valid SIA is stakeholder interviews, which serve to: expand and enrich 
the socioeconomic community profile; identify positive and negative project impacts on the social 
fabric of the host community; and identify potential mitigation measures that stakeholders consider 
appropriate. 

The objective of conducting stakeholder interviews was to identify public opinions and concerns. The 
methodology was designed to cover a broad range of opinions, both positive and negative, related to 
the proposed project. Although every effort was made to record the full range of concerns, no 
attempt was made to quantitatively assess the relative importance of particular viewpoints, because 
all relevant opinions should be considered. 

Stakeholder interviews are the preferred method of gathering SIA data. In contrast to the probability 
sample used for a population survey, “purposive sampling“ was used to build a stakeholder list. 
Purposive sampling is a type of non-probability sampling often used in surveying groups of people 
with specialized knowledge or expertise, groups for which larger representative sampling is not 
feasible, or groups for which the exact population size is unknown. Results of interviews based on 
purposive sampling are not considered representative of the larger population from which they are 
drawn, and sampling statistics cannot be used to estimate sample precision. Purposive sampling can 
be effective at drawing out issues from people with specialized knowledge. The individual 
stakeholders contacted were chosen because they are opinion leaders or are thought to represent 
the community or some segment of the community, including the social community, affected 
landowners, and other relevant business or social concerns. 

In addition to the purposive sampling “snowball sampling” was applied to increase the stakeholder 
pool: during the interviews, stakeholders were asked to suggest the names of additional community 
members who hold important representative opinions or have relevant knowledge or expertise.  
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Using a purposive sample, the concept of a statistically optimum sample size does not apply. 
Stakeholder lists in published EIS reports in Hawai‘i range from four to 35 interviews. It is often 
difficult to generate a stakeholder list that represents many community segments and all SIA work 
elements. The objective was to include as many relevant viewpoints as possible within a reasonable 
sample size. The contact list for this project contained about 65 individuals, not all of whom agreed to 
be interviewed. Sixteen interviews were conducted between October 5, 2012 and November 16, 
2012. All interviews were conducted by a single interviewer. A recorder was present at the first 15 
interviews. Not all interviews were conducted according to a strict interview protocol. Respondents 
were permitted to offer their opinions in the order they preferred, and the interviewer finished by 
quickly covering topics that may have been missed. 

It is standard procedure in stakeholder interviews to guarantee the anonymity of the respondents in 
order to elicit candid responses. That agreement includes a guarantee that all of the respondents’ 
statements will be included in the SIA analysis, that no statements made by the respondents will be 
attributed to the stakeholder or the agency that they represent, unless they specifically request that 
their identity be attached to the statement.  It also noted that their cooperation with the SIA would be 
acknowledged under separate cover.  

2.3.4 Community Concerns Expressed by Stakeholders 

Interviews with community leaders, individuals, and community groups solicited strong and wide-
ranging reactions to the proposed project. Provided below is a synthesis of responses to questions 
about the nature of the Ma‘alo community, the advantages and disadvantages of the proposed 
project, and potential mitigation measures proposed by interviewees. 

The Nature of the Ma‘alo Community 

The proposed project site and immediate vicinity is currently in use as pasture and agricultural land. 
It is visually separated from major residential areas and nearby public roadways by natural features 
like Kalepa Ridge and the natural topography of the area. The geography is such that the exact 
definition of a “Ma‘alo Community” or even the community nearest the proposed project site is not 
immediately obvious. As a result, stakeholders were asked to identify the “Ma‘alo Community” for the 
SIA. The following answers were collected: 

 Residents of Hanamāʻulu 

 Residents of North Līhu‘e 

 Farmers and/or ranchers 

 Hikers 

The majority of stakeholders named Hanamāʻulu as the Ma‘alo community. Two respondents felt that 
residents of North Līhu‘e and especially the Isenberg neighborhood were the most affected by the 
proposed project. One respondent mentioned including the homes around Wilcox Hospital. However, 
the majority view was that, geographically and socially, the Ma‘alo Community consists primarily of 
the residents of Hanamāʻulu. 

Stakeholders connected to agriculture on Kaua‘i considered farmers and ranchers to comprise the 
Ma‘alo Community, because they currently occupy the land and would be most directly affected by 
the proposed project. Several other stakeholders, including a farmer, rancher, and a Department of 
Agriculture employee agreed with this assessment. Although few in number, those who currently 
own or lease agricultural land on the affected properties deserve recognition.  

One or two stakeholders felt that hikers made up part of the Ma‘alo Community. Some recognized 
that hikers have a stake in Ma‘alo decision making by virtue of their use of the Kalepa Ridge Trail, 
but most stopped short of including them in the community. 
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Advantages of the Ma‘alo Landfill 

Stakeholders were asked to describe the perceived advantages of the proposed project. The 
responses identify three prominent advantages to placing a new landfill at Ma‘alo: 

A. Location 

The location of the proposed landfill was mentioned by nearly all stakeholders as an 
advantage of the site. Stakeholders thought that its central location within the county would 
be beneficial in reducing costs associated with hauling trash from communities across the 
island. Many thought it would reduce travel times and costs for private citizens who need to 
travel to the site to get rid of waste. One stakeholder thought Ma‘alo’s location was 
advantageous because it provided easy access from Līhu‘e Airport and Nāwiliwili Harbor. In 
addition, stakeholders thought that the location was suitable because it was out of the sight 
of almost everyone on the island. 

B. Resource Recovery Park 

A handful of stakeholders reported that an RRP was an advantage of the proposed landfill.  
These individuals believed the RRP would extend the usefulness of the project, and it was 
consistent with consolidated solutions for solid waste management. 

C. Economic Growth 

Some stakeholders cited economic growth as an advantage of the proposed project. These 
individuals believe jobs created because of construction and maintenance of the facilities 
would be a boost to the economy, especially in the Hanamāʻulu community. 

Disadvantages of the Ma‘alo Landfill 

Stakeholders were asked to describe the perceived disadvantages of the proposed project. These 
responses varied, but focused on eight themes: 

A. Access Roads 

Many stakeholders echoed sentiments put forth at community meetings when they 
expressed concern about the roads that would provide access to the landfill. They were 
concerned about large trucks and small cars on the same roadway and the possibility of a 
greater number of accidents that might result from increased traffic. Some stakeholders 
voiced concern about the impact of truck traffic on the neighborhoods they would pass on 
their way to the facilities. One stakeholder noted that the community had to live with constant 
large sugar cane truck traffic in the past and was wary of another influx of large trucks 
passing through the community on a regular basis. 

Another road-related concern was increased traffic and the delays it may cause. They 
commented that unless alternatives were provided, traffic in the area would increase, 
thereby diminishing the quality of life for local residents and increasing traffic times for 
tourists and other residents of the county. One stakeholder warned about the possibility of a 
single traffic accident shutting down commerce and movement. 

Several stakeholders were interested in reducing costs by choosing the shortest routes, 
avoiding roadways that would require major construction or right-of-way acquisition, and 
using existing sugar cane roadbeds to reduce costs. 



 Draft DEIS 
August, 2017 New MSWLF at Ma‘alo, Kaua‘i Socioeconomic Assessment 

  11 

A few stakeholders were concerned about building access roads that would divide 
agricultural land. Those new routes would limit land use and interrupt agricultural processes. 
These stakeholders preferred the use of existing roadways. 

B. Water Contamination 

Another concern raised by many of the stakeholders was the possibility of water 
contamination from the landfill. Residents were worried about heavy rains that could result in 
flooding at the landfill site. They were concerned that overflow of water and waste could run 
off the site and seep into drinking water wells, reservoirs, or into the Wailua River. They were 
concerned that such infrequent but catastrophic events could have deleterious effects on 
health, the environment, wildlife, and commerce, and would be costly to clean up and 
restore. Stakeholders reiterated that Ma‘alo lies in an area more prone to heavy rain than the 
existing landfill in Kekaha, and is therefore more susceptible to water-related problems. 

C. Pollution and Nuisance 

Several stakeholders expressed concern about air pollution that might be caused by the 
landfill. They stated that waste particulates could cause respiratory complications for 
residents in nearby neighborhoods. One stakeholder suggested that medical issues were 
experienced by members of the Kekaha community as a result of the landfill there. Some 
stakeholders also mentioned that the proposed project could create dust and odor 
nuisances, as they stated the existing Kekaha landfill does. Some also thought these issues 
could be worsened during Kona winds. 

Although not as prevalent, concern was raised about noise pollution. Stakeholders were not 
so much concerned about noise at the landfill; rather, they believed that the large trucks 
transporting waste would produce more unwanted noise in the community. 

Most stakeholders admitted that, with the exception of the water run-off issue, these other 
nuisances would be associated with any landfill site. Most also felt that the County would 
certainly be aware of these issues and that any reasonable landfill design and operating plan 
would include safeguards against dust, odor, noise, and run-off. 

D. Agriculture Issues 

The proposed project’s location on land zoned for agricultural use was problematic for 
several stakeholders. Some felt that building a landfill on agricultural lands would place 
undue economic burden on existing lessees. Farmers and ranchers who currently lease land 
might be displaced and could lose the value of improvements they had made. Some were 
concerned that lessees may lose their livelihood and may be unable to find other locations at 
similar rents. Some worried that any reduction in agricultural land limited Kaua‘i’s agricultural 
capacity and threatened its agricultural heritage. 

E. Cultural Issues 

One stakeholder noted that the proposed landfill is located in the Wailua ahupua‘a, which is 
sacred and must be protected from development. Others noted that any culturally relevant 
site in the area had likely been destroyed by 150 years of cane farming in the area. See also 
DEIS, Appendix J, Cultural Impact Assessment, which has been performed for this project. 

F. Visitors and View Planes 

Some stakeholders mentioned that the construction of a landfill at this location would 
seriously compromise views from the Kalepa Ridge Trail. A smaller number were concerned 
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with the impact on residents taking Ma‘alo Road to the Wailua Falls area, and a few thought 
the site may be visible to those who live on or use Kuamo‘o Road. 

G. Resource Recovery and Centralization 

Some stakeholders were concerned that a landfill operation at Ma‘alo may divert the County 
from its pursuit of a decentralized waste management and resource recovery plan. Because 
of its very large capacity, the Ma‘alo site could divert popular and political attention from 
Kaua‘i’s drive toward resource recovery as a solid waste management tool. Similarly, 
because of its central location, the site could take the energy out of Kaua‘i’s plans to 
decentralized resource recovery facilities. 

H. Environmental Justice 

Environmental Justice is the fair treatment and meaningful involvement of all people 
regardless of race, color, national origin, or income, with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies.” 
https://www.epa.gov/environmentaljustice. This study did not identify any such concerns 
related to the proposed project. 

Several stakeholders felt that constructing the landfill at Ma‘alo would constitute 
environmental injustice for Hanamāʻulu or North Līhu‘e communities because of existing 
burdens that have already been placed on the residents. Stakeholders pointed to the power 
plant located on Ma‘alo Road and the group home proposed for North Līhu‘e. They felt that 
adding the truck traffic, congestion, nuisance factors, and stigma associated with the landfill 
was an unjust imposition on the host community. 

Most stakeholders, however, said they understood that a landfill operation at any site would 
have at least some negative impact on nearby communities. Many noted that the Ma‘alo site 
would have lesser impact on nearby residents and other sites that might have been selected. 

2.3.5 Potential Mitigation Measures 

Mitigation measures may be developed to lessen potential negative impacts. Stakeholders were 
asked which mitigation measures should be pursued for the proposed project, and they identified the 
following general categories: 

A. Access Roads 

Stakeholders offered several alternatives to mitigate problems associated with access roads 
at the Ma‘alo landfill. First among these were suggestions to use a specific access route 
favored by the particular stakeholder. However, no single roadway was identified as the best 
route during this SIA. Ma‘alo Road, Laulima Street, and Hulei Road were mentioned, as well 
as specific pathways using old cane haul roads. Some stakeholders felt that the landfill 
access road and the long-awaited by-pass road decisions should be combined, “killing two 
birds with one stone” as one stakeholder put it. Some stakeholders felt the site should have 
two access roads entering from different directions. This would improve access at the site 
and reduce traffic at the intersection of access roads and existing highways by half. Nearly 
all the stakeholders cautioned that this was an especially sensitive issue and should be 
handled with care and ample community input. 

B. Water 

Water contamination was a pressing concern for many stakeholders and community 
members, and brought about discussion of at least two mitigation measures. First, the 
County government should monitor existing wells for pollution or contaminants and conduct 

https://www.epa.gov/environmentaljustice
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surface water treatment to proactively combat the possibility of problems associated with 
seepage and wastewater run-off. Second, the County could connect homes to the county 
water supply without charge and indemnify those affected by contaminated water if a 
catastrophe were to occur. 

C. Pollution 

In order to deal with the visual impacts of the proposed project, stakeholders suggested 
surrounding the facility with large-canopy trees to shield it from public view and prevent the 
spread of dust and other particulate matter. Others said the facility should be designed with 
earth colors in order to make it more aesthetically pleasing. Another suggestion was to 
surround the facility with pleasant smelling flora, which would help reduce the noxious odors 
of the landfill. Stakeholders generally expected the County to employ all possible 
engineering measures to reduce environmental, nuisance, and public safety issues 
associated with the proposed project. 

D. Land 

Some offered measures to mitigate impacts on displaced farmers and ranchers. Those 
included providing farmers irrigation water to offset the disruption of their operations, 
preserving existing irrigation ditches so that farmers and ranchers can continue to use them, 
compensating any displaced lessees for improvements they made to the land, assisting 
them in locating suitable new land for their operation, and offsetting the cost of higher rents 
for those new leases. 

E. Power 

Several comments were made that the landfill be designed to produce power that could be 
used to reduce electricity costs for island residents. These stakeholders suggested that 
waste-to-energy technologies such as incineration, liquefied natural gas production, or 
plasma gasification could be implemented. 

2.3.6 Summary of Community Concerns 

County-wide and broad-based community and stakeholder reaction to the proposed project was net 
positive. Nearly all respondents agreed that a new landfill site was needed. Over 70 percent of the 
stakeholders interviewed said that Ma‘alo was the best site available; It best served the County’s 
need for a landfill and posed problems for the fewest number of residents. Although respondents 
listed many social impacts, and many of those were negative, most stakeholders felt the impacts 
could be reasonably addressed by proper landfill planning, operation, and maintenance. 

That finding does not diminish the importance of potential problems identified by stakeholders nor 
the deeply felt concern of nearby residents. Both expected that those issues will be satisfactorily 
addressed by project planners. Support for the landfill at Ma‘alo is contingent upon proper handling 
of the risks and hazards of the proposed project. If the design, engineering, and operation of the site 
do not address those issues, then support for the proposed project will quickly erode. 

The most frequently mentioned and urgently stated concerns were reserved for the treatment of 
access roads and driveways. As a whole, the response group was more concerned about the 
impacts of trucking solid waste to its destination than about the characteristics of the project facilities. 
This was particularly pronounced among the residents of the Isenberg neighborhood. 

While this concern was keenly felt, it was difficult to gage the extent or to tease out the particulars of 
the issue because the access route alternatives had not been specified at the time of the interviews. 
The respondents were either speculating about the location of access routes or making generic 
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statements about the effects of solid waste transport vehicles on residential neighborhoods. It 
became evident that the impact assessment would require more detailed and specific information 
about access routes. The County subsequently expanded the scope of the assessment to include 
public reaction to specific alternative access routes to the proposed project sites, as described in the 
next section. 

2.4 SOCIAL IMPACTS ASSESSMENT OF ACCESS ROUTES 

In response to public concerns regarding the proposed project’s access route, the County conducted 
the New Kaua‘i Landfill Traffic and Roadways Engineering Feasibility Study (TREFS) (AECOM 
2016b), which analyzed four potential access route alternatives for the proposed project. In addition 
to traffic, engineering, and cost analysis, an SIA was conducted as part of the TREFS to assist the 
County in decision making, and for input to the proposed project EIS. The TREFS SIA included the 
solicitation of public comments, consideration of public safety and nuisance concerns, and an 
assessment of environmental and land use entitlements, including rights-of-way and other 
landowner-related issues associated with each of the potential access roads and driveway 
alternatives. 

The TREFS SIA was designed to solicit feedback from affected communities. Community members, 
stakeholders, and landowners near the potential access routes for the Ma‘alo MSWLF site were 
provided with a preliminary analysis of the potential access routes (in the form of the Draft TREFS 
report, which was published on the County’s website in January 2014), and residents were asked to 
provide their comments and concerns. 

2.4.1 Methods 

The County conducted a variety of public outreach efforts, using various media to inform the public of 
the proposed project and potential access routes. The efforts involved three phases: 

1. During the proposed MSWLF EIS process: 

– Between October 5 and November 6, 2012, 26 interviews were conducted with people 
identified as stakeholders on Kauaʻi for the overall proposed Landfill project as part of 
the project EIS (summarized above). The initial interviews were focused on identifying 
issues that should be addressed during preparation of the EIS for the proposed landfill. 
One of the issues identified by the stakeholders was the choice of access route, which 
emerged as a significant public concern. These interviews, along with other feedback 
gathered during the EIS process, alerted the County to the public’s concerns about the 
access routes. In response, the County decided to conduct the TREFS, including the 
SIA for it, to analyze potential access routes and solicit public comments and feedback 
on the various alternatives that can connect Kūhiō Highway to the proposed project site. 
Several comments relating to access road issues were extracted from these initial 
interviews and were included in the TREFS SIA. 

2. During preparation of the Draft TREFS report: 

– A second set of stakeholders was identified that included people and organizations 
considered likely to be able to identify issues related to the access road alternatives. 
Multiple attempts were made to contact all of these stakeholders. As a result, three 
interviews were conducted between September 26 and October 10, 2013. An additional 
interview was conducted with the District Manager, Hawai‘i State Department of 
Transportation (DOT), Highways Division. Their comments and concerns were noted for 
consideration in the Draft TREFS report. 

3. Following completion of the Draft TREFS report, initially published to the County website for 
public review on January 12, 2014: 
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– A third set of stakeholders representing communities, businesses, and other entities 
were contacted for interviews. 

– A public outreach effort was conducted to present preliminary findings and gather 
comments and concerns on potential access routes, via a fact sheet and public 
comments sheet (AECOM 2016b, Appendix C.2). The fact sheet provided information 
for the public to consider, including maps showing the locations of the alternative access 
roads and driveways, and summaries of the technical findings from the traffic and 
engineering analysis conducted for the Draft TREFS report. An accompanying public 
comment sheet was distributed for people to provide their evaluations of the access 
route alternatives. The comment sheet publicized the availability of the Draft TREFS 
report, explained the purpose of the fact and comment sheets, and provided instructions 
for completing and returning the comment sheets via mail or email.  

A list of private property owners with parcels located adjacent to or near the potential 
access routes was prepared. The properties were located in three communities: 
Isenberg, Laukona, and Hanamāʻulu. The fact and comment sheets were mailed to 119 
landowners representing 144 parcels on January 17, 2014 (several owners owned more 
than one parcel in the area). One of the mailed packages was returned as undeliverable. 

– A public meeting was held at the King Kaumualiʻi School Cafeteria in the Hanamāʻulu 
community on January 16, 2014. The meeting was well publicized ahead of time in radio 
ads, newspaper ads, and community fliers. Approximately 59 people attended. The 
majority of attendees were residents of the communities near the alternative access 
routes. The meeting began at 6:00 pm and the presentation ended at 6:35 pm. The 
remainder of the time, from 6:35 pm to 8:35 pm, resident opinions and comments were 
expressed. Comments expressed during the meeting that related to the access route 
alternatives were summarized and considered in the TREFS SIA (see DEIS, Appendix 
E.  

Attendees were informed of various means of providing their feedback. Materials were 
prepared to inform and gather written comments related to the access roads from the 
public. The fact and comment sheets described above were handed out to people who 
attended the public meeting and made available on the County Website for use by the 
general public. 

Response Rates 

Many of the public comments were obtained from the standard sources for SIAs: key stakeholder 
interviews and public meetings. In addition, the TREFS SIA went a step further to contact property 
owners whose properties were near the alternative access routes. Nevertheless, the total response 
set (AECOM 2016b, Appendix C.3 and C.4) was quite small. Three landowners and a representative 
from the State DOT were contacted during the preparation of the initial TREFS SIA. All three 
responded and were interviewed. From the list of stakeholders prepared for the access road 
assessment, only two accepted the offer to be interviewed. At least 59 people attended the public 
meeting on January 16. Finally, between the attendees of the public meeting and the 118 property 
owners who were mailed surveys asking for their input, 10 returned completed forms or otherwise 
sent written or emailed responses. 

As is often the case for SIA data collection, negative comments tended to outnumber positive 
comments. The system is established to identify as many issues as possible related to a proposed 
project. The TREFS SIA of the Ma‘alo site remained relatively positive. Members of the community 
pointed out that the landfill operation must be safe and clean, and not unsightly or damaging to the 
environment. However, over 70 percent of the stakeholders interviewed also said that the Ma‘alo site 
was probably the best alternative for the County and its people. 
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The public meeting and survey of nearby landowners were designed to gather data from persons 
most affected by the alternative access routes. Therefore, respondents tended to highlight localized, 
rather than island-wide, issues associated with individual access routes.  

2.4.2 Comments and Responses 

Based on the above outreach efforts, the following types of comments were obtained: 

 Comments provided during the January 16, 2014 public outreach meeting 

 Nine written responses via completed forms and emails 

 Comments provided during interviews 

The comments received were grouped by route and are summarized below. While some comments 
stand on their own for County consideration (and do not require a response), responses are provided 
where appropriate. The origin of each comment is denoted as follows: 

Pre =  Pre-public meeting comments gathered from stakeholder and landowner interviews 

PM =  Comments gathered at the January 16, 2014 public meeting 

OR =  Comments from outreach activities conducted after the January 16, 2014 public 
meeting 

Access Route A Comments and Responses 

Route A Perceived Advantages: 

1. Some felt that Ma‘alo Road is preferable because it already exists and also that it may be 
the least expensive route to the site. (Pre, PM, OR) 

– Response: The estimated cost of preparing Ma‘alo Road for service as the access road 
is between $41.4 and $42.8 million, which is the second highest of the four routes under 
investigation, and significantly more expensive than Routes C or D. 

2. Ma‘alo Road does not pass through or near any residential neighborhood. (Pre, PM, OR) 

3. Owners of non-residential properties near the makai end of the road have not registered any 
objections. (Pre) 

4. Roadway improvements will benefit other users of Ma‘alo Road. (Pre, PM, OR) 

– Response: Anticipated roadway improvements include improvements to the highway 
intersection (including signalization), widening of both Ma‘alo Road and the small bridge, 
and straightening a sharp curve. 

Route A Perceived Disadvantages: 

1. Impacts to traffic conditions at the intersection of Ma‘alo Road and Kūhiō Highway, including 
delays, safety, limited visibility, congestion (Pre, OR) 

– Response: The TREFS report describes recommended mitigation measures to address 
these concerns, including signalization and lane relocation. 

2. The cost of improvements to the Kūhiō Highway intersection (Pre, OR) 

– Response: The overall estimated cost of preparing Ma‘alo Road for service as a landfill 
access road is between $41.4 and $42.8 million, which is the second highest of the four 
routes under investigation, and significantly more expensive than Routes C or D. 

3. Possible development delays due to traffic improvements at that intersection. (Pre) 
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4. Making the road safe and functional for truck traffic may require the acquisition of rights of 
way and that may add substantial cost and delays in the proposed project schedule. (Pre) 

– Response: Section 2 of the TREFS report describes those areas in which rights-of-way 
may need to be acquired, and the cost estimates reflect these requirements. 

5. Signalization would be required. (Pre) 

– Response: Signalization of the Ma‘alo Road-Kūhiō Highway intersection is 
recommended should Route A be selected as the proposed access route. 

6. Dust at the makai end of the road may affect commercial operations in that area. (Pre) 

– Response: All roadways would be paved, waste-hauling trucks are required to cover 
loads, and the landfill would have truck-tire cleaning devices near the exit. Unusual 
levels of dust are therefore not expected. 

7. Truck traffic along Ma‘alo Road might negatively affect the visitor experience of those riding 
a tour bus to Wailua Falls. (Pre, OR) 

– Response: No study of visitor reactions to the access routes was conducted. 

Access Route B Comments and Responses 

Route B Perceived Advantages: 

1. ʻEhiku Street avoids the cost of improvements along lower Ma‘alo Road. (Pre, OR) 

– Response: Route B would require improvements to ʻEhiku Street, offsetting the gain by 
avoiding improvements to lower Ma‘alo Road. 

2. Fewer improvements would be required for the intersection at ʻEhiku Street and Kūhiō 
Highway, reducing cost and delay. (Pre) 

– Response: Although minor improvements would be required at the Kūhiō Highway 
intersection, the overall cost estimate for Route B is estimated at $41.8 to $43.3 million, 
the highest cost estimate among the four alternative access routes. 

3. Required roadway improvements will benefit other users of ʻEhiku Street. (Pre) 

4. Visitor traffic to Wailua Falls could make use of ʻEhiku, enhancing the visitor experience. 
(Pre) 

Route B Perceived Disadvantages: 

1. ʻEkihu Street runs through the Isenberg residential neighborhood, and is immediately 
adjacent to homes, churches, and businesses. Neighborhood opposition has been voiced. 
The neighborhood has expressed concerns regarding dust, odor, noise, safety issues for 
children, and difficulty accessing ʻEhiku Street from their driveways. (Pre, PM, OR) 

– Response: The County acknowledges the impacts to nearby properties if this route were 
chosen. In order to mitigate impacts, noise dampening and dust suppression measures 
can be implemented, and safety precautions could be undertaken. 

2. Truck traffic at the intersection of ʻEhiku Street and Kūhiō Highway could cause delays at a 
problem-free intersection. (Pre, OR) 

– Response: Improvements to the ʻEhiku Street / Kūhiō Highway intersection, including 
extra lanes and turn-radius widening, are recommended if this access route is chosen. 
The traffic study performed in the TREFS, which included data collection and traffic 
impacts analysis, did not suggest a change in the LOS (see TREFS report, Section 2). 

3. If additional lanes were needed, it may be necessary to acquire rights of way. (Pre) 
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– Response: Section 2 of the TREFS report describes those areas in which rights-of-way 
may need to be acquired, and the cost estimates reflect these requirements. 

4. Some felt ʻEhiku Street would be the most expensive of the alternative access routes. (Pre, 
OR) 

– Response: Although minor improvements would be required at the Kūhiō Highway 
intersection, the overall cost estimate for Route B is estimated at $41.8 to $43.3 million, 
the highest cost estimate among the four alternative access routes. 

5. Enhancing the visitor experience would be offset by the need to mix solid waste hauling and 
tour bus traffic along ʻEhiku Street and upper Ma‘alo Road. (Pre) 

– Response: No study of visitor reactions to the access routes was conducted. 

Access Route C Comments and Responses 

Route C Perceived Advantages: 

1. Laulima Street is the shortest and most direct route to the site. (Pre, PM, OR) 

2. Route C is the least expensive of the alternative routes. (Pre, PM, OR) 

– Response: Route C has the lowest estimated development cost, $12.7 million. 

3. Laulima Street does not pass through any residential neighborhood. (Pre, PM) 

– Response: Laulima Street does not pass through any residential neighborhood. It does 
pass behind the backyards of some residential properties along Laukona Street. 

4. Much of the route along Laulima is not visible from Kūhiō Highway. (Pre) 

5. Required improvements to the intersection at Laulima and Kūhiō Highway, including the 
traffic signal, once warranted, would benefit local residents and all drivers using Kūhiō 
Highway during peak traffic periods. (Pre, PM, OR) 

– Response: As described in the Traffic Analysis, signalization of the intersection would be 
expected to improve the level of service at the intersection. 

6. There is ample land along Kūhiō Highway to add turn lanes. (Pre) 

Route C Perceived Disadvantages: 

1. The impact of truck traffic at the intersection of Laulima Street and Kūhiō Highway, already a 
congested area, would cause major traffic problems. (Pre, PM) 

– Response: Improvements to the intersection at Laulima Street and Kūhiō Highway, 
including turn lanes, roadway widening, and signalization are expected to mitigate 
impacts to the intersection, and even result in net improvements for some approaches 
(see Section 2.0 of the TREFS). 

2. Bringing trucks to the center of Hanamāʻulu town would cause problems with dust, odor, and 
noise even with the best improvements to the intersection. (Pre, PM) 

– Response: Provisions for reducing noise, odor, and dust associated with solid waste 
transport will be implemented, as discussed in responses above, and are not expected 
to significantly change existing conditions along the highway (which already is used by 
many waste haulers today). Some of the roadway improvements have the potential to 
improve existing conditions, e.g., paving the existing cane haul roads. Finally, mitigation 
measures such as landscaping or a sound wall can be implemented to further reduce 
noise, odor, and dust impacts. 
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3. Trucks may raise dust that would affect operations in the commercial area. (Pre) 

– Response: Provisions for reducing dust associated with solid waste transport will be 
implemented, as discussed in responses above, and are not expected to significantly 
change existing conditions along the highway (which already is used by many waste 
haulers today). Some of the roadway improvements have the potential to improve 
existing conditions, e.g., paving the existing cane haul roads. 

4. The part of Route C that runs parallel to Laukona Street is adjacent to the property of 
homeowners along that street. Dust, noise, and odor may be problems for residents there. 
(Pre, PM, OR) 

– Response: A portion of Access Route C passes behind the backyards of some 
residential properties along Laukona Street. Mitigation measures to address dust, noise, 
and odor (for example, paving the existing cane haul road, a sound wall, or berm and 
vegetative barrier) could be implemented. 

5. Some felt that the Laulima Street route would be expensive to develop. (Pre) 

– Response: The cost estimate for developing Route C is $12.7 million, the lowest 
estimate among the four alternative routes. 

6. Route C will decrease property values on Laukona Street. (PM) 

– Response: Route C does not run along Laukona Street, it runs 200 feet or more from 
Laukona Street properties’ back yards. With appropriate landscaping and roadway 
paving, the impact of property values could be mitigated.  

7. Laukona Street is an area particularly affected by excessive runoff or flooding. (PM, OR) 
Laukona Street is affected by flooding due to the breakdown or blockage of the stream/ditch 
between Laukona and the cane haul road that would become Route C. (PM) 

– Response: The detailed design of the access route would investigate and account for 
runoff and flooding, in accordance with County and other requirements. If any current 
drainage problems are caused by features near the roadways, then the drainage 
improvements associated with roadway development may alleviate existing problems. 

Access Route D Comments and Responses 

Routes C and D share the same “driveway” (i.e., Driveway 3), which runs from the intersection of 
Laulima Street and the Roberts Hawai‘i Driveway to the site. Therefore, the two routes share many 
of the same advantages and disadvantages, and many of the comments and responses above also 
apply to Route D. 

Route D Perceived Advantages: 

1. Roberts Hawai‘i Driveway avoids putting further pressure on the intersection at Laulima 
Street and Kūhiō Highway. (Pre, OR) 

2. Route D has no negative impact on visitor traffic to Wailua Falls. (Pre) 

3. Route D bypasses the commercial area, reducing or limiting problems for businesses there. 
(Pre) 

4. Required improvements to Route D may benefit other residents and businesses in 
Hanamāʻulu. (Pre, OR) 

5. Route D is farthest from Hanamāʻulu town and has less foot traffic than other routes. 
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Route D Perceived Disadvantages: 

1. The intersection of Roberts Hawai‘i Driveway and Kūhiō Highway is very near the 
intersection of Kūhiō Highway and Kapule Highway. That may cause major traffic delays in 
peak periods. (Pre, OR) 

– Response: Improvements to the intersection, including additional lanes and signalization 
are recommended if this route is chosen. Additionally, pending State of Hawai‘i DOT 
concurrence with the analysis presented in the TREFS, there appears to be sufficient 
distance to coordinate the signals at the two intersections. 

2. The Roberts Hawai‘i Driveway runs along the back side of Kalepa Villages and may cause 
dust, noise, or odor problems for residents there. (Pre, OR) 

– Response: Landscaping or other mitigation measures could reduce the impact of truck 
traffic behind Kalepa Village residences. 

3. The part of the route that runs parallel to Laukona Street is adjacent to the property of 
homeowners along that street. Dust, noise, and odor may be a problem for residents there. 
(Pre, PM) 

– Response: A portion of Access Route D passes behind the backyards of some 
residential properties along Laukona Street. Mitigation measures to address dust, noise, 
and odor could be implemented (for example, paving the existing cane haul road, 
requiring trucks to cover loads, installing a sound or vegetative barrier). 

4. Some felt that, with the addition of Roberts Hawai‘i Driveway to Route C, the new Route D 
would make it one of the most costly to develop. 

– Response: The estimated cost for preparing Route D is $14.6 million, the second lowest 
of the four alternative access routes. 

Driveway-Related Comments and Responses 

Comments Specific to Driveway 1: 

1. Driveway 1 is straight and less expensive; Driveway 2 will be more expensive. (Pre) 

– Response: Driveway 1 may be the more expensive route because it must pass through 
a wetlands area. 

2. Driveway 1 is shorter; Driveway 2 will add unacceptable lengths to drive times. (Pre) 

3. Driveway 1 is less intrusive to agricultural operations in the area; Driveway 2 breaks up the 
current land use patterns and future land use possibilities. (Pre) 

Comments Specific to Driveway 2: 

1. Driveway 1 traverses wetland areas; Driveway 2 is designed to avoid the wetlands. (Pre) 

2. Driveway 1 may require lengthy and difficult negotiations with the Federal government; 
Driveway 2 may avoid those negotiations. (Pre) 

– Response: Driveway 1 would likely require consultation, and possibly a Section 404 
permit, from the USACE. 

3. Driveway 1 may be less popular among members of the community who are sensitive to 
wetlands issues; Driveway 2 would avoid potential controversy regarding wetlands. 

Comments Specific to Driveway 3: 

1. Driveway 3 is straight, direct, and simple in design (PM) 
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2. Driveway 3 divides the landowner’s property and limits flexibility of use Driveways 1 and 2 
avoid these problems. (Pre) 

3. Driveway 3 is not directly involved with wetland areas. (Pre) 

Comments and Responses Related to All Alternatives 

Perceived Common Advantages: 

(None noted.) 

Perceived Common Disadvantages: 

1. Combining Routes: Access Routes A and B approach the landfill from the west, and Access 
Routes C and D approach from the east. By joining the two, the loop would be completed 
creating a fifth alternative access route. (Pre, PM, OR) 

– Response: The proposed project is already an expensive and complicated project and 
the proposed facilities do not require more than one access point. Because providing 
such would introduce unnecessary complication and expense into the proposed project, 
this approach is not recommended at this time. Should future conditions warrant, this 
could then be considered. 

2. Hanamāʻulu Bypass Road: Completing the loop produces a route that is similar to some 
proposals for a Hanamāʻulu Bypass Road. Although people were informed that the bypass 
road and landfill siting issues were separate issues, many still felt they were the same issues 
and should be treated as such. (Pre, PM, OR) 

– Response: The County is still considering how to best pursue the Hanamāʻulu Bypass 
Road. However, because it is not required by the landfill, and would introduce 
unnecessary complication and expense into this proposed project, the Hanamāʻulu 
Bypass Road is not part of the proposed project. 

3. Alternative Route: There were some who called for an additional route to offset the 
disadvantages of those presented at public meetings.  One, for instance, suggested a route 
that would run from the highway along Ma‘alo Road to the intersection with ʻEhiku Street, 
and then turn east along a cane haul road to Driveway 3. (Pre, PM, OR) 

– Response: The TREFS presented a figure showing the Ma‘alo-‘‘Ehiku route and a 
summary of its advantages and disadvantages. Although the route may be feasible, it is 
generally not recommended at that time, as it includes many of the disadvantages of 
Routes A and B but lacks the advantages associated with Routes C and D. 

– An additional potential route as later designed to address the disadvantages of routes 
expressed by the public (“Access Route E”).  An assessment of its location, design, 
advantages, and disadvantages was presented (AECOM November 2016, 72-79). 
Although the Route E still had its disadvantages, it had fewer disadvantages than the 
other routes.. 

2.4.3 TREFS SIA Conclusions 

The TREFS SIA was conducted to identify issues that the public wants the County to consider in 
choosing the proposed access route. Community members raised approximately 52 issues, as 
described above. Although soliciting input for the TREFS SIA focused largely on those most closely 
affected by the choice of access routes, all citizens of Kaua‘i are potentially affected by this choice. 
This analysis provides decision makers with perceived advantages, disadvantages, and other factors 
to consider in choosing a proposed access route. 
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Increased traffic at the respective Kūhiō Highway intersection and potential negative impacts from 
proposed project truck traffic through any nearby residential or commercial areas were issues 
identified by the public that were common to all access route alternatives. 

While the TREFS SIA alone did not identify a “best choice” among the alternative routes, and no 
single consideration can be the basis for selecting or rejecting a route, Access Routes C, D, and later 
E, appeared to provide the best balance of feasibility, traffic impacts, cost requirements, and other 
impacts. Furthermore, as noted in community members’ comments, Routes D and E might be 
preferred over Route C because it moves the intersection traffic away from the core of Hanamāʻulu.   
Ultimately, impacts associated with the selected route may warrant mitigation, in consultation with 
the affected public. 

2.5 IMPACTS ON PUBLIC SERVICES 

This section presents a list of impacts on public services that might result from the implementation of 
a MSWLF at the Ma‘alo site. Sources of information include published annual reports and 
discussions with agency personnel. Figure 1 shows the locations of some of the particular features 
and facilities discussed below. 

2.5.1 Police Protection 

 Existing Conditions: The Kaua‘i Police Department’s Līhu‘e District runs along the county’s 
east and southern coasts, and extends from Kapa‘a in the north to the Maluhia Tree Tunnel 
in the south. The district headquarters is in Līhu‘e and has a staff of 1 District Commander, 
3 Sergeants, 21 Police Officers, and 2 clerks. 

 Future without Proposed Action: The Kaua‘i Police Department does not staff a station 
near the Ma‘alo site at present. This situation is unlikely to change in the near future. 

 Future with Proposed Action: Implementing the proposed project should not result in any 
additional burden to the Kaua‘i Police Department. Unlike large residential or commercial 
developments, a landfill operation is not expected to increase population growth or other 
need for police protection. 

2.5.2 Fire Protection and Emergency Services 

 Existing Conditions: The Kaua‘i Fire Department’s Līhu‘e Battalion serves Līhu‘e and 
surrounding areas, including Hanamāʻulu. The Līhu‘e station houses an engine, a ladder 
truck, and maritime rescue vessel. 

 Future without Proposed Action: No change in services is expected over the course of the 
next few years. 

 Future with Proposed Action: The Kaua‘i Fire Department indicated that they have no set 
standards for increasing services for landfill operations, and that they do not foresee the 
need to change level of services because of a new landfill at the proposed location. 

2.5.3 Education 

 Existing Conditions: Three schools are located in the general vicinity of the proposed 
project. These include one public school, King Kaumuali‘i Elementary School (K-6); and two 
private schools, Hongwanji Preschool and Immaculate Conception School (Pre-school-9). 
The schools are all at least 1.3 miles from the proposed facilities. 

 Future without Proposed Action: The area’s rate of growth is on par with the overall 
County rate of growth.  Current plans do not call for an additional school in the area.  The 
proposed project is not expected to generate population increase and therefore will not 
generate the need for new school facilities. 
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 Future with Proposed Action: The proposed project is not expected to affect the existing 
schools nor to create a need for additional elementary schools in the area. 

2.5.4 Library Services 

 Existing Conditions: Hawai‘i’s public libraries are operated by the State Department of 
Education. The Līhu‘e Public Library is the closest facility to the proposed site. 

 Future without Proposed Action: Due to limited funds, hours at libraries throughout 
Hawai‘i have been reduced in recent years. No plans for additional libraries have been 
announced. 

 Future with Proposed Action: No impact on library services by the proposed project is 
anticipated. 

2.5.5 Parks and Recreation 

 Existing Conditions: Local area parks include Isenberg Park, Lau Kona Park, Peter Rayno 
Park, Līhu‘e Park, Hanamāʻulu Beach Park, and Nukoli‘i Beach Park, among others. The 
Kalepa Ridge Trail and other hiking opportunities are also located near the proposed project 
site. 

 Future without Proposed Action: No planned parks or recreation changes have been 
identified in the general project area. 

 Future with Proposed Action: No additional park space is required by the existence of the 
landfill. No project-related impacts are expected on the users of local parks listed above. 
Hikers using the Kalepa Ridge Trail may encounter some noise pollution, odors, and 
affected view planes because of the landfill’s operations. Some community members 
suggested that additional park space and improvements to local parks might be offered as 
part of a host community benefits package. 

2.5.6 Medical Services 

 Existing Conditions: Hanamā‘ulu and surrounding communities are served by three 
medical facilities: Wilcox Memorial Hospital, a Level III trauma center and the medical hub 
for Kaua‘i; Kaua‘i Medical Clinic and Ho‘ola Lahui Kaua‘i Community Health Center. W ilcox 
Hospital is located approximately 2 miles south of the Ma‘alo landfill site. 

 Future without Proposed Action: No planned additions to medical services in the study 
area have been identified.  

 Future with Proposed Action: No change in service levels would be required due to the 
proposed project. 

2.6 OTHER SOCIAL IMPACTS OF NOTE 

 Reduced Impact on Other Kaua‘i Communities: The proposed project would reduce the 
burden of Kekaha residents because future refuse, waste management, and associated 
traffic would no longer be concentrated in their community, which has shouldered the burden 
for decades. In addition, the proposed location is more centrally located than the current 
landfill, which will reduce the overall, island-wide transportation of MSW throughout the 
island, resulting in overall lesser traffic impacts, reduced emissions, and greater 
sustainability. 

 Health Issues: Given its distance from the nearest business and residential areas, the 
geological and other buffers that will surround it, and the anticipated management and 
monitoring requirements, no deleterious health issues are anticipated to arise from 
construction and operation of the proposed project. 
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 Property Values: Land adjacent to the proposed project may experience diminished value 
because of the proposed facilities; however, there is no certainty that this will occur, and 
adjacent land is owned by the state and one private owner, Grove Farm, Inc. Property 
values of residences and businesses in the Hanamā‘ulu community are not expected to 
fluctuate greatly given the distance and obstructions between the community and the 
proposed project. 

 Diminishing Community Trust: Stakeholders made no indication that the proposed project 
has, or may have, a diminishing effect on community trust. In fact, several of the 
stakeholders mentioned that they had followed the landfill siting process and agreed that the 
Ma‘alo location was the best choice of all alternatives. By the same token, some 
stakeholders felt that host community benefits should be offered to affected community 
members to offset any negative repercussions of locating the landfill near Hanamā‘ulu. 
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Figure 1: Public Services Potentially Impacted by the Proposed Project 
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3.0 ECONOMIC IMPACT ASSESSMENT 

This EIA component was conducted to estimate the economic effects of the proposed project on 
employment, earnings, and contributions to the local tax base, expressed as direct, indirect, and 
induced economic outputs. 

3.1 APPROACH AND TERMINOLOGY 

This economic analysis was conducted to estimate the net impact of the proposed project on 
Kaua‘i’s economy, focusing on construction and operating expenditures that would not have 
occurred in the local economy without the proposed project.  Economic analyses are performed for 
construction spending and for operating costs for Phase I of the proposed Project.   

For the landfill site component, construction expenditures are expected to be substantial. However, 
because the proposed project would replace the landfill at Kekaha, net new operating expenditures 
will be marginal and therefore are conservatively excluded here.  

Economic impacts are analyzed as described in the following.  

Item 1:  The economic impact of construction spending is considered in terms of its effect on jobs, 
earnings, and taxes.  A distinction is made between impacts of construction expenditures and the 
effects of project-related spending throughout the local economy. Specifically, in discussions of jobs, 
earnings, and taxes, three broad types of impacts are considered: 

 Direct jobs/earnings/taxes are directly funded by construction or operation of a project 

 Indirect jobs/earnings/taxes are created as businesses directly involved with a project 
purchase goods and services in the local economy. 

 Induced jobs/earnings/taxes are created as workers spend their income for goods and 
services. 

Direct, indirect, and induced economic impacts in Hawai‘i can be estimated using multipliers from an 
economic input-output model. In this study, model parameters were taken from the Inter-County 
Input-Output (I-O) Model1, State of Hawai‘i 2007 (DBEDT 2012a). The Inter-County I-O model allows 
for the estimation of impacts not explicit in the state-level or single-county models2. According to the 
Inter-County I-O Model, if a project increases any industry’s final demand (output) in Kaua‘i County, 
then the increased demand for that industry’s services on Kaua‘i will generate increased output on 
Kaua‘i. It will also create new flows of goods and services from O‘ahu, Maui, and Hawai‘i counties, 
resulting in increased demand on Kaua‘i. These effects are referred to as spillover effects. In order to 
meet Kaua‘i’s new demand for goods and services, industries in other counties will have to expand 
production. This may, in turn, create new demand for goods and services produced on Kaua‘i. 
Output from Kaua‘i may increase again because of increased activity. These additional affects are 
known as feedback effects. 

                                                      

1  2007 Hawai‘i Inter-County Input-Output Study: http://dbedt.hawaii.gov/economic/reports_studies/2007-inter-
county-io/. 

2  The State of Hawai‘i Input-Output Study: http://dbedt.hawaii.gov/economic/reports_studies/2007-io/. The 
state level IO model is based on inter-industry relationships within the state economy, without reference to 
their location in any specific county.  As a result, it is not possible to allocate the economic impacts of a 
proposed project to any specific county.  An individual county IO model is based on industries located in that 
county, without reference to inputs and output for any larger economic unit.  Economic impacts of a 
proposed project can be estimated for the subject county.  It is not possible to estimate impacts for other 
counties, or the state, or to estimate spillover and feedback effects between and across counties.  

http://dbedt.hawaii.gov/economic/reports_studies/2007-io/
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Compared to the statewide model, the Inter-County I-O Model allows for a more accurate 
assessment of impacts of county-specific economic activity, and of the spread of economic well-
being over all counties. It also provides a more appropriate modeling framework for long-range 
economic and population forecasting (DBEDT 2012a, p. 3). 

Item 2:  Although construction has a positive impact on the county economy, funds for the proposed 
project will be generated from taxes and tipping fees paid by commercial haulers who use the landfill. 
Haulers’ tipping fees will be passed on to consumers and businesses through maintenance and 
collection fees. Thus, financial resources for construction represent a reallocation of resources that 
are already part of the County economy rather than newly generated wealth or external investment. 
The reallocation of government monies has a separate, negative impact on jobs, earnings, and taxes 
that may be greater than or less than the positive impact of construction spending. Both impacts 
must be considered in order to gain a clear picture of the economic impact of the proposed project. 

Item 3:  The landfill component of the proposed project is a large undertaking with an estimated 
project life of 264 years at projected waste production rates. Standard methods of estimating 
economic impacts using I-O models cannot easily be applied to the full scope of that component.  
Jobs estimates, for example, would be impossible because the 2007 Inter-County I-O Model 
provides jobs multipliers through 2017. The problem is addressed here by estimating economic 
impacts of construction spending for the initial Phase of the landfill component.  

Item 4:  Stability of input-output model multipliers, and their utility in any economic analysis, depends 
on the assumptions underlying the model3.  Time-related assumptions such as fixed coefficients and 
no technological substitution in the short run are of particular interest for the present analysis.  The 
fixed coefficients assumption posits that there will be no change in the fundamental relationships 
between final demand and industry sectors. This assumption might be violated if the population 
changed, bringing in many consumers with new values and purchasing habits, or if there was a 
radical change in consumer behaviors in the existing population. The new technologies assumption 
posits that there will be no change in relevant technologies for the duration of the project. It means 
that no new way of handling solid waste will be adopted on Kaua‘i over the next decade or more.  

Item 5:  Estimates presented below are based on current dollars and construction costs for a 
planned construction project extending over three years. Jobs, total output, and tax multipliers from 
the Hawai‘i 2007 Inter-County I-O Model were used. The resulting economic impact estimates are 
intended to represent the landfill construction and operation in Phase I, expressed in current 
economic terms.   

The analyses described in the following pages are based on several sources cited in this report.  The 
important data on expenditures are taken primarily from two sources produced as part of this project; 
the Conceptual Design Report: Feasibility Study (AECOM Technical Services, 2013) and the 
Conceptual Design Report (AECOM Technical Services, 2014). 

                                                      

3  Some important assumptions underlying I-O models are: (1) no technological change that affects the 
industry involved; (2) no change in benefits from scale of production ("scale economies"); (3) no variations in 
product mix within an industry (major new products, loss of major old products, etc.) and between industries 
(adding new  branches or sectors or disappearance of old sectors); (4) constant or consistent consumer 
behaviors and values; (5) no significant relative price changes (other than economy-wide inflation or 
deflation); (6) no input substitutions (in response to price or technological changes); (7) no changes to trade 
patterns (affecting regional input coefficients (e.g., import "substitution" and "outsourcing"). 
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3.2 EMPLOYMENT AND EARNINGS 

The analysis design features three types of economic impact for each of two project components, 
and two sources of impact. 

The three economic impact elements are the expected number of jobs created, the earnings 
potential associated with those jobs, and the fiscal impact represented by changes to the tax base at 
the county level.  Each type of impact in is discussed separately. 

In each of the tables presented in this section, two project components are reported; landfill 
operations and utilities and access roads construction activities.   

Two sources of impact considered for each analysis are (1) construction/capital expenditures and (2) 
consumer expenditures used to offset use of public funds for construction (see below). For the 
landfill component, operating expenses are not included. The analysis considered only new 
economic impacts that would not occur if the proposed project were not completed. This project 
would replace the current landfill operations at Kekaha and therefore landfill O&M expenditures are 
not included here. Operating spending was excluded for the utilities and access roads component. 
Access road maintenance fees replace maintenance of Kekaha access roads.      

Two analysis subtypes for estimating the economic impact of construction spending were presented 
in each table; one for construction-related expenditures, and one for personal consumption 
expenditures (PCE). This is required for proper analysis of government expenditures (see Item 2 
above).  One convenient way to make the adjustment is to assume the construction expenditure will 
be paid from taxes and/or fees (if any) extracted from the economy by reducing PCE.  This is not a 
one-for-one replacement. Construction and personal consumption spending have different multipliers 
(different contributions to the total demand) and will therefore have different estimates for indirect 
and induced benefits. The difference between these two estimates is the net impact of the proposed 
project.  

The adjustment for government expenditures is shown for economic analyses in the landfill and 
access roads components. The estimated impact of construction and PCE expenditures are 
calculated separately. The net impact shown at the bottom of each table is expenditure impact minus 
the PCE impact.    

Expenditure inputs for all analyses are taken from Table ES-12: Summary of Estimated Initial 
Construction Costs for Proposed MSWLF Phase 1A, p. vi.  The I-O Model multipliers are taken from 
the Hawai‘i Inter-County Input-Output Model 2007 (DBEDT, 2007).  

3.2.1 Jobs 

Table 2 shows the estimated number of jobs (direct, indirect, and induced) that would be created by 
the proposed project. The landfill component would produce 311 person-years of employment 
(person-years of employment is the number of full-time equivalent positions required to complete the 
work defined by the estimated cost of construction during a specified period). Under the theory 
proposed here, it would also, displace 254 jobs by reducing consumer expenditures. The proposed 
project will produce a net 57 jobs.   

The estimated construction expenditures for access roads and utilities was $16,565,500.  That will 
produce 124 jobs (person-years of employment) offset by the displacement of 102 jobs due to 
reduced personal consumption spending.  A net 23 new jobs will be generated. 

Together, both project components 1 will produce 79 new jobs (person years of employment).       
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Table 2: Economic Impact on Jobs 

Parameter 

Project  Component 

Landfill 
Access Roads and 

Utilities Total 

Total $ 41,371,784 $ 16,565,500 $ 57,937,284 

 multipliers 7.51355609 7.51355609  

All jobs created 311 124 435 

Total $ 41,371,784 $ 16,565,500 $ 58,937,284 

 6.129177694 6.129177694  

All jobs created 254 102 356 

Net job impact  57 22 79 

 

Not all jobs are necessarily located on site. As a rule of thumb, approximately 20 percent of direct 
construction jobs are off site (e.g., in base yards and offices). Indirect and induced jobs are jobs are 
created throughout the state, with most of them on Kaua‘i. They may even be concentrated in 
commercial or industrial centers, rather than at the job site.  

The number of jobs generated by consumer spending and by construction expenditures differ 
because the I-O multipliers are lower for consumer spending. The difference reflects higher wages in 
construction than in other industries (especially retail trade and services) where consumer spending 
is concentrated. 

3.2.2 Earnings 

Positive workforce earnings associated with constructing the proposed project’s landfill component 
would amount to $19.8 million in direct, indirect, and induced earnings (as shown in Table 3). An 
equivalent expenditure in consumer spending would produce approximately $8.9 million in all 
earnings. The net impact of landfill construction expenditures on earnings in the County would be 
approximately $10.9 million over the course of Phase 1. 

Table 3: Economic Impact on Earnings 

Parameter 

Project  Component 

Landfill 
Access Roads and 

Utilities Total 

Total $ 41,371,784 $16,565,500 $57,937,284 

 Multipliers 0.478518797 0.478518797  

Earnings impact $19,797,183 $ 7,926,906 $ 27,724,089 

Total $ 41,371,784 $ 16,565,500 $ 57,937,284 

 Multipliers 0.21552125 0.21552125  

Earnings impact $ 8,916,498 $ 3,570,217 $ 12,486,716 

Net earnings impact $10,880,685 $4,356,689 $15,237,374 

 

Construction for the access roads and utilities component is estimated at $16.6 million and would 
produce $7.9 million in workforce earnings (direct, indirect, and induced). The personal consumer 
spending offset would amount to about $3.6 million, leaving a net earnings impact of $4.4 million for 
the roads and utilities components in Phase I. 

The earnings impact for PCE spending is more substantial than the employment (jobs) impact. This 
is because I-O Model earnings multipliers are lower for consumer spending than for construction 
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costs. Jobs multipliers were more closely matched.  In the case of earnings, housing costs such as 
shelter payments and utilities account for more than 33 percent of consumer expenditures. Food and 
transportation also account for a large amount of consumer spending (14 and 18 percent, 
respectively). These patterns can be expected to continue in the future, creating economic growth in 
several industries because of the proposed project. 

3.3 FISCAL IMPACTS 

The fiscal impact of the proposed project it typically estimated based on its contribution to the tax 
base.  That tax base is typically the State tax base.  The Inter-County I-O Model does not provide 
multipliers for County taxes, but they can be estimated by taking an average ratio of Kaua‘i County 
tax revenues to State tax revenues over the course of the last decade and applying that ratio to the 
State tax estimate. Using that procedure, the impact of construction spending at the proposed project 
would produce the estimated contributions to Kaua‘i County’s tax base that are shown below. 

Table 4 shows the fiscal contributions (jobs (direct, indirect, and induced) that would be created by 
the proposed project. For the landfill component, spending $41.4 million will result in a State tax 
increase of about $2.8 million. The average ratio of County of Kaua‘i tax revenues to State of Hawai‘i 
tax revenues from all sources is 0.024. Applying that ratio to the State tax base estimate, the landfill 
construction expenditure will generate and increase of about $67,578. The PCE offset, however 
would generate about $37,238 in new tax revenues for the same expenditure. The net fiscal impact 
of construction spending for the landfill component is $30,340. 

The analysis for the access roads and utilities component also requires an adjustment for 
government spending, and produces about $12,148 in new tax revenues for Kaua‘i County.   

Table 4: Economic Impact on Taxes 

Parameter 

Project  Component 

Landfill 
Access Roads and 

Utilities Total 

Total $ 41,371,784 $16,565,500 $57,937,284 

 Multipliers 0.06805967 0.06805967  

 all State taxes $ 2,815,750 $ 1,127,443 $ 6,019,829 

 est. County taxes $ 67,578 $ 27,059 $ 94,637 

Total $ 41,371,784 $ 16,565,500 $ 57,937,284 

 Multipliers 0.03750338 0.03750338  

 all State taxes $ 1,551,582 $ 621,262 $2,172,844 

 est. County taxes $ 37,238 $ 14,910 $ 52,148 

Net fiscal impact (Kaua‘i County Taxes) $ 30,340 $ 12,148 $ 42,488 

 

The estimated fiscal impact of all three project components for Alternative 1 in Phase I is $42,488. 

3.4 SUMMARY 

The economic impacts of construction at the proposed project site were modest and positive. The 
economic benefits of building on separate sites were higher than the single-site alternative because 
it required greater expenditures. Construction expenditures will create 79 new short-term jobs 
(person years of employment). Construction will generate approximately $15.2 million in local 
earnings and about $42.5 thousand in taxes. All of these estimates include the direct, indirect, and 
induced impacts of the proposed project. 
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Table A-1: Demographic Changes, Kaua‘i, 2000–2015 

 

  

2000 2010
2015 

(ACS)
Number Percent

58,463 67,091 69,691 2,600 3.9%

29,252 33,701 34,971 1,270 3.8%

29,211 33,390 34,720 1,330 4.0%

Under 5 years 3,605 4,281 4,532 251 5.9%

5–9 years 4,443 4,179 4,519 340 8.1%

10–14 years 4,625 4,055 4,009 -46 -1.1%

15–19 years 4,079 4,146 3,826 -320 -7.7%

20–24 years 2,829 3,472 3,842 370 10.7%

25–34 years 6,753 8,141 8,719 578 7.1%

35–44 years 9,152 8,372 8,373 1 0.0%

45–54 years 9,434 10,239 9,683 -556 -5.4%

55–59 years 3,075 5,483 5,299 -184 -3.4%

60–64 years 2,399 4,738 5,225 487 10.3%

65–74 years 4,115 5,347 6,742 1,395 26.1%

75–84 years 2,923 3,022 3,006 -16 -0.5%

85 years and over 1,031 1,616 1,916 300 18.6%

38.4 41.3 41.6 0.3 0.7%

Total 43,020 51,868 54,146 2,278 4.4%

Male 21,235 25,749 26,899 1,150 4.5%

Female 21,785 26,119 27,247 1,128 4.3%

41,118 49,769 52,092 2,323 4.7%

9,440 12,614 14,583 1,969 15.6%

Total 8,069 9,985 11,664 1,679 16.8%

Male 3,672 4,445 5,327 882 19.8%

Female 4,397 5,540 6,337 797 14.4%

65 years 

and over

Female

Age 

group

Median age (years)

18 years 

and over

21 years and over

62 years and over

Subject

Total population

Sex and Age

Male
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Table A-2: Kaua‘i Population Forecasts, 2010–2040 

 

  

2040

93,020

250

92,770

6,500

5–11 years 8,680

12–13 years 2,380

14–17 years 4,650

48,950

21,870

115,230

5–11 years

12–13 years

14–17 years

0.9

Annual Growth Rates (%)

0–4 years

18–64 years

65 years and over

De facto population 1.4 1.1 1.1 1 1

1.1

4.9 4.4 3.2 1.9 1 0.4

0.3 0 0.2 0.6 0.9

1.2 1.5 1.2

0.5 1.2 1.2 1.4 1.3 1.4

1.3 1.1

School 
age 
children

1.1 1.4 1.4 1.4 1.3 1.2

By age 
group

1.6 1.3 1.5 1.3

1.2 1.3 1.5

0 0

Other civilians 1.2 1.2 1.1 1.1 1 1

By 
military 
status

Military and dependents -2 0 0 0

2035–2040

Total resident population 1.2 1.2 1.1 1.1 1 0.9

2010–2015 2015–2020 2020–2025 2025–2030 2030–2035

21,470

De facto population 83,352 89,540 94,520 99,770 105,020 110,170

65 years and over 10,095 12,830 15,940 18,620 20,430

42,026 42,560 42,620 43,100 44,390 46,390

2,080 2,240

3,285 3,370 3,580 3,800 4,070 4,340

5,770 6,140

School 
age 
children

5,876 6,210 6,660 7,130 7,640 8,160

1,608By age 
group

0–4 years 4,337 4,700 5,020 5,400

1,710 1,820 1,960

18–64 years

66,950 71,130 75,380 79,740 84,130 88,480

88,730
By 
military 
status

Military and dependents 276 250 250 250 250 250

Other civilians

Total resident population 67,226 71,380 75,640 80,000 84,380

Kaua‘i County Population Projection, Selected Components, 2010–2040

2010 2015 2020 2025 2030 2035
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Table A-3: Hanamā‘ulu CDP Population, 2015 

 

  

Number Percent

4,946 100.0%

Under 5 years 4,532 91.6%

5–9 years 4,519 91.4%

10–14 years 4,009 81.1%

15–19 years 3,826 77.4%

20–24 years 3,842 77.7%

25–34years 8,719 176.3%

35–44 years 8,373 169.3%

45–54 years 9,683 195.8%

55–59 years 5,299 107.1%

60–64 years 5,225 105.6%

65–74 years 6,742 136.3%

75–84 years 3,006 60.8%

85 years and 

over
1,916 38.7%

41.6 -

3,728 75.4%

3,456 69.9%

981 19.8%

769 15.5%

21 years and over

62 years and over

65 years and over

Subject

Total population

By age 

group

Median age (years)

18 years and over
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Table A-4: Hanamā‘ulu CDP Race and Ethnicity, 2015  

 

  

Number Percent

4,946 100.0%

One race 4,247 85.9%

414 8.4%

74 1.5%

5 0.1%

3,265 66.0%

476 9.6%

13 0.3%

Two or more races 699 14.1%

Asian

Native Hawaiian and Other Pacific 

Total

Race

Total population

Total

White

Black or African American

American Indian and Alaska Native

Some Other Race
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Table A-5: Hanamā‘ulu CDP Household Relationships, 2015 

 

  

Number Percent

4,946 100.0%

4,908 99.2%

1,129 23.0%

695 14.2%

Total 1,218 24.8%

Own child under 18 years 795 65.3%

Total 1,015 20.7%

Under 18 years 81 8.0%

65 years and over 35 3.4%

Total 350 7.1%

Under 18 years 2 0.7%

65 years and over 2 0.7%

Relationship

Total population

In households

Population in households

Householder

Spouse

Child

Other 

relatives

Nonrelatives
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Table A-6: Hanamā‘ulu CDP Households by Type, 2015 

 

  

Number Percent

1,129 100.0%

Total 945 83.7%

344 30.5%

669 59.3%

196 17.4%

58 5.1%

39 3.5%

218 19.3%

109 9.7%

184 16.3%

Total 152 13.5%

64 5.7%

68 6.0%

24 2.1%

84 7.4%

50 4.4%

522 46.2%

607 53.8%

4.35 -

Households with individuals 60 years and over

Average household size

65 years and over

Total

65 years and over

Female
Total

65 years and over

Households with individuals under 18 years

With own children under 18 years

Female householder, 

no husband present

Total

With own children under 18 years

Nonfamily 

households

Total

Householder l iving 

alone
Male

Households by Type

Total households

Family 

households 

(families) 

With own children under 18 years

Husband-wife family
Total

With own children under 18 years

Male householder, no 

wife present

Total
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Table A-7: Hanamā‘ulu CDP Housing Occupancy and Tenure, 2015 

 

Number Percent

1,205 100.0%

1,129 93.7%

76 6.3%

21 1.7%

0 0.0%

34 2.8%

0 0.0%

0 0.0%

21 1.7%

5 -

4.2 -

1,129 93.7%

No. of units 645 53.5%

Population 3,119 -

Average household size 4.84 -

No. of units 484 40.2%

Population 1,789 -

Average household size 3.7 -

Rental vacancy rate (percent) 

Occupied housing units

Housing Tenure

For seasonal, recreational, or 

occasional use

All other vacant units

Occupied 

housing 

units

Total

Owner-

occupied

Renter-

occupied

Homeowner vacancy rate (percent) 

Housing Occupancy

Total housing units

Vacant 

housing 

units

Total

For rent

Rented, not occupied

For sale only

Sold, not occupied
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Executive	Summary	

	
Biological	 surveys	of	 a	 proposed	municipal	 solid	waste	 land	 fill	 (MSWLF)	 site	
and	 an	 alternative	 resource	 recovery	 park	 (RRP)	 in	 Mā‘alo	 on	 Kaua‘i	 were	
undertaken	April	24‐25,	2013.	Biologists	surveyed	plants,	birds,	and	mammals	
on	the	two	sites.		No	botanical	or	mammalian	resources	of	concern	were	found	
in	 the	 survey,	 nor	 are	 any	 expected	 to	 be	 present.	 	 However,	 a	 number	 of	
irrigation	 channels	 present	 on	 the	 proposed	 MSWLF	 site	 have	 potential	 to	
attract	 endangered	 Hawaiian	 Duck,	 Hawaiian	 Coot,	 or	 Hawaiian	 Goose	
Hawaiian	 Duck	 and	 Hawaiian	 Goose	 were	 recorded	 during	 the	 survey.		
Clearing,	grubbing,	and	construction	activity	could	potentially	disturb	these	bird	
species	 should	 they	 choose	 to	 nest	 on	 the	 MSWLF	 site.	 	 Listed	 seabirds	 also	
overfly	both	sites	and	could	be	impacted	by	lighting	at	night	during	construction	
and	after	facilities	are	built.	
	
	

Introduction	
	
The	 County	 of	 Kaua‘i	 (County)	 is	 responsible	 for	 properly	 managing	 and	
disposing	of	municipal	solid	waste	(MSW)	on	the	Island	of	Kaua‘i.		The	existing	
Kekaha	Municipal	Solid	Waste	Landfill	(MSWLF)	is	projected	to	reach	capacity	
in	the	near	future.		The	proposed	“Project”	includes	construction	and	operation	
of	a	new	MSWLF	and	Resource	Recovery	Park	(RRP).	 	A	site	selection	process,	
involving	evaluation	of	alternative	potential	sites	over	more	than	twelve	years,	
culminated	with	 the	publication	of	a	Siting	Study	Report	 (AECOM	2012).	 	The	
Mā‘alo	site	has	been	proposed	for	the	new	facility.		This	report	presents	results	
of	a	survey	of	biological	resources	at	the	proposed	Project	location.1		
	
The	Mā‘alo	 site	 is	 located	 on	 the	 east	 side	 of	 Kaua‘i	 (Fig.	 1).	 	 Portions	 of	 two	
large	parcels	are	involved:	TMK:	(4)	3‐9‐002:020	is	a	parcel	owned	by	the	State	
of	Hawai‘i	and	is	proposed	to	be	utilized	for	the	landfill	 itself	(Mā‘alo	MSWLF)	
and	possibly	for	the	RRP;	TMK:	(4)	3‐8‐002:001	is	a	property	owned	by	Grove	
Farm	 and	 is	 an	 alternative	 location	 for	 the	RRP	 (Fig.	 2).	 	 Our	 survey	 covered	
both	sites.		Although	a	location	of	the	access	road	has	not	yet	been	determined,	
potential	 access	 roads	 (Upper	 Cane	 and	 Aii	 Cane	 roads)	 were	walked	 and	 or	
driven	to	access	the	surveyed	sites.		Roads	to	and	within	the	alternative	RRP	site	
are	or	were	once	paved;	other	roads	are	typical	farm	roads.	
	
	

                                            
1 This	report	was	prepared	for	AECOM	and	R.M.	Towill	Corp.	to	be	used	for	the	State	of	Hawai‘i,	HRS	
343	EIS	and	will	become	part	of	the	public	record.	
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Figure	1.		Location	of	the	proposed	MSWLF	and	alternative	RRP	sites	on	Kaua‘i.	

	
	

	

Survey	Methods	
	
The	authors	previously	surveyed	pasture	lands	immediately	north	and	west	of	
the	proposed	MSWLF	site	in	2011	for	a	proposed	biomass	project,	as	well	as	a	
small	parcel	 in	 the	area	on	 the	west	 side	of	Mā‘alo	Road	 (AECOS,	 2011;	David	
and	Guinther,	2009).		Neither	survey	yielded	plants	of	concern	nor	vertebrates	
of	concern	not	discussed	herein	for	the	MSWLF	or	Alternative	RRP	sites.	
	
Botanical	Survey	
	
The	survey	of	botanical	resources	at	the	Project	location	was	conducted	on	April	
24‐25,	2013	and	consisted	of	walking	 the	properties	 in	wandering,	pedestrian	
transects.		The	traverses	or	“transects”	attempted	to	visit	all	areas	on	both	sites,	
although	land	in	active	cultivation	on	the	alternative	RRP	site	was	viewed	only	
from	the	margins.		Plant	names	used	in	this	report	generally	follow	Staples	and	
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Herbst	 (2005)	 and	Wagner,	 Herbst,	 and	 Sohmers,	 1990,	 1999).	 Recent	 plant	
name	changes	follow	Imada	(2012).		
	

	

	
	

	
Figure	2.		Satellite	image	of	Project	vicinity	with	proposed	MSWLF	and	alternative	
RRP	sites	outlined.		Red	soil	area	in	alternative	RRP	site	is	portion	of	this	property	

presently	in	crop.	
	

	
	
Avian	Survey		
	
A	 total	 of	 11	 avian	point	 count	 stations	were	 sited	within	 the	 two	 sites	 along	
linear	transects	traversing	the	areas.		Six	count	stations	were	established	within	
the	 proposed	 MSWLF	 site	 and	 five	 in	 the	 alternative	 RRP	 site.	 	 A	 single	 six‐
minute	 avian	 point	 count	 was	 made	 at	 each	 of	 the	 count	 stations.	 	 Field	
observations	were	made	with	the	aid	of	Leica	8	X	42	binoculars	and	by	listening	
for	vocalizations.	The	avian	counts	were	conducted	in	the	early	morning	hours	
between	7:30	and	9:30	am,	the	peak	of	bird	daily	activity.		The	survey	extended	
over	two	days,	one	devoted	to	each	site,	in	order	to	assess	each	area	within	the	
peak	 period	 of	 bird	 activity.	 	 Time	not	 spent	 counting	 at	 point	 count	 stations	
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was	 used	 to	 search	 the	 sites	 for	 species	 and	 habitats	 not	 detected	 during	 the	
point	 counts.	 Weather	 conditions	 were	 good,	 with	 minimal	 passing	 rain,	
unlimited	visibility,	and	winds	of	between	2	and	10	kilometers‐per‐hour.	
	
The	avian	phylogenetic	order	and	nomenclature	used	in	this	report	follows	the	
AOU	Check‐List	of	North	American	Birds	(American	Ornithologists’	Union,	1998),	
and	 the	 42nd	 through	 the	 53rd	 supplements	 to	 the	 Check‐List	 (American	
Ornithologists’	Union,	2000;	Banks	et	al.,	2002,	2003,	2004,	2005,	2006,	2007,	
2008;	Chesser	et	al.,	2009,	2010,	2011,	2012).	
	
Mammalian	Survey		
	
With	 the	 exception	 of	 the	 endangered	 Hawaiian	 hoary	 bat	 (Lasiurus	 cinereus	
semotus),	or	 ‘ōpe‘ape‘a	as	it	 is	known	locally,	all	terrestrial	mammals	currently	
found	on	 the	 Island	of	Kaua‘i	 are	alien	 species,	 and	most	are	ubiquitous.	 	The	
survey	of	mammals	was	limited	to	visual	and	auditory	detection,	coupled	with	
visual	observation	of	scat,	tracks,	or	other	animal	sign.		A	running	tally	was	kept	
of	all	mammalian	species	detected	within	 the	project	area.	 	Mammal	scientific	
names	follow	Tomich	(1986).	
	
	

Survey	Results	
	
Area	Description	
	
At	their	closest	point,	the	two	sites	are	separated	by	a	distance	of	1425	ft	(455	
m).		Both	are	presently	in	active	use	and	have	a	long	history	of	agricultural	use,	
being	 former	 sugar	 cane	 (Saccharum	 officinarum)	 lands.	 	 The	 larger	 proposed	
MSWLF	 parcel	 is	 all	 ungulate	 (cattle	 and/or	 sheep)	 pasture.	 	 The	 alternative	
RRP	site	is,	in	part,	being	used	to	pasture	cattle	and	in	part	being	used	for	crop	
cultivation	(oat	or	Avena).		Neither	site	includes	extensive	areas	of	shrub	or	tree		
growth,	 suggesting	 that	 even	 areas	 not	 occupied	 by	 foraging	 ungulates	 at	 the	
time	 of	 our	 survey,	 have	 been	 so	 used	 in	 the	 recent	 past.	 	 Evidence	 from	 the	
botanical	survey	suggests	a	portion	of	the	alternative	RRP	site	was	once	a	guava	
orchard.	
	
Both	sites	comprise	mostly	low	sloping	land	approximately	300	ft	(90	m)	above	
sea	 level	and	only	weakly	dissected	by	 fluvial	 features.	 	The	proposed	MSWLF	
site	 lies	against	 the	base	of	Kālepa	Ridge,	which	rises	 to	approximately	700	 ft	
(215	m)	elevation	and	separates	 the	site	 from	the	east	 coastal	plain	of	Kaua‘i.		
Thus,	 this	most	of	 the	proposed	MSWLF	slopes	down	to	the	west.	The	eastern	
boundary	of	the	site	abuts	the	Kālepa	Forest	Reserve	(state).		
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The	alternative	RRP	site	 is	 likewise	nearly	 level	and	 lies	between	two	forks	of	
Kapaia	Stream,	both	flowing	to	Okinawa	Reservoir	(see	AECOS,	2013).		This	land	
drains	 towards	 the	 south.	 Most	 of	 the	 proposed	 MSWLF	 site	 also	 drains	
southward	 to	 the	 same	watershed	 as	 the	 alternative	RRP	 site.	 	 A	 ditch	 in	 the	
northern	part	of	the	proposed	MSWLF	site	carries	flowing	water	northward	to	
an	unnamed,	offsite	reservoir.		
	
Vegetation	

	
Vegetation	across	the	proposed	MSWLF	site	comprises	mostly	pasture	grasses	
and	other	herbs.		Very	scattered	trees	are	present,	most	associated	with	several	
former	 irrigation	 ditches	 that	 ran	 north‐south	 across	 the	 property	 (Fig.	 3).		
Some	wet	areas	are	present,	these	associated	with	irrigation	channels	that	have	
flowing	water	in	them.		Vegetation	in	and	adjacent	to	these	ditches	is	noticeably	
lush	(Fig.	4).	
	
	

	

	
	

	
Figure	3.		View	northwestward	from	the	far	eastern	side	of	the	proposed	MSWLF	
site.		Trees	and	row	of	low	shrubs	in	pasture	mark	alignment	of	a	former	irrigation	

ditch.	
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The	 vegetation	 on	 the	 alternative	 RRP	 site	 is	 similar	 to	 that	 of	 the	 proposed	
MSWLF	 site,	 consisting	 of	 pasture,	 but	 a	 significant	 portion	 is	 planted	 in	 oat	
(Avena	 sativa	 hybrid)	 crop	 (for	 area	 see	 Fig,	 2,	 above).	 	 Otherwise,	 the	
alternative	RRP	site	is	pasture	with	widely	scattered	trees.	
	

	

	
	

	
Figure	4.		Area	of	dense	Guinea	grass	(Panicum	maximum)	along	an	irrigation	ditch	

with	flowing	water	located	in	the	north	part	of	the	proposed	MSWLF	site.	
	

	
	
Flora	
	
Table	 1	 is	 a	 list	 of	 all	 plants	 observed	during	 the	April	 survey.	 	 Presence	 and	
qualitative	abundance	of	each	plant	species	 is	given	 in	the	abundance	column,	
as	 described	 in	 the	 key	 at	 the	 end	 of	 the	 table.	 	 Two	 values	 are	 given,	
representing	 in	 first	 position	 the	 proposed	 MSWLF	 site,	 followed	 by	 the	
alternative	RRP	site.		A	dash	indicates	that	the	species	was	not	found	in	that	site.		
A	total	of	83	plant	taxa	were	observed	on	at	least	one	of	the	sites.	 	Of	these	83	
taxa,	3	species	(3.6%)	are	native	to	the	Hawaiian	Islands	(status	 is	 indigenous	
or	Ind).	 	79	species	(95.2%)	are	regarded	as	naturalized	(Nat)	species;	that	 is,		
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Table	1.		Flora	observed	on	April	24‐25,	2013	at	the	proposed	Mā‘alo	MSWLF	and	

alternative	RRP	sies.	
	 
 

Family	
					Species	 Common	Name	 Status	 Abundance	 Notes	

FLOWERING	PLANTS	
DICOTYLEDONS	

ACANTHACEAE	 	 	 	 	
	 Thunbergia	fragrans	Roxb.		 sweet	clockvine	 Nat	 R,	R	 	
AMARANTHACEAE	 	 	 	 	
	 Amaranthus	spinosus	L.		 spiny	amaranth	 Nat	 R,	‐‐	 	
ANACARDIACEAE	 	 	 	 	
	 Schinus	terebinthefolius	Raddi	 Christmas	berry	 Nat	 O,	R	 	
APIACEAE	 	 	 	 	
	 Ciclospermum	leptophyllum	(Pers.)	

Sprague	
fir‐leaved	celery	 Nat	 R,	‐‐	 	

ASTERACEAE	(COMPOSITAE)	 	 	 	 	
	 Acanthospermum	austral	(Loefl.)	

Kuntze	
Paraguay	bur	 Nat	 R3,	R	 	

	 Ageratum	conyzoides	L.	 maile	hohono	 Nat	 O1,	U3	 	
	 Bidens	pilosa	L.	 ki	 Nat	 R,	C3	 	
	 Calyptocarpus	vialis	Less.	 ‐‐‐	 Nat	 R,	‐‐	 	
	 Conyza	bonariensis	(L.)	Cronq.	 hairy	horseweed	 Nat	 U,	R	 	
	 Eclipta	prostrate	(L.)	L.	 false	daisy	 Nat	 U,	‐‐	 <1>	
	 Emilia	fosbergi	Nicolson	 Flora’s	paintbrush	 Nat	 U2,	O3	 	
 Parthenium	hysterophorus	L.	 false	ragweed	 Nat	 AA,	AA	 	
 Verbesina	encelioides	(Cav.)	Benth.	&	

Hook.	
golden	crown‐beard	 Nat	 ‐‐,	R2	 	

BORAGINACEAE	 	 	 	 	
 Heliotropuim	procumbans	Mill.		 ‐‐‐	 Nat	 R,	‐‐	 	
BRASSICACEAE	 	 	 	 	
 Lepidium	virginicum	L.		 ‐‐‐	 Nat	 ‐‐,	U	 	
CASURINACEAE	 	 	 	 	
 Casuarina	equisetifiolia	L.	 ironwood	 Nat	 R,	‐‐	 	
CONVOLVULACEAE	 	 	 	 	

 Ipomoea	obscura	(L.)	Ker‐Gawl.	 ‐‐‐	 Nat	 R,	R	 	
 Ipomoea	triloba	L.	 little	bell	 Nat	 R,	R	 	

EUPHORBIACEAE	 	 	 	 	
 Euphorbia	hirta	L.	 garden	spurge	 Nat	 R,	‐‐	 	
 Euphorbia	hypericifolia	L.	 graceful	spurge	 Nat	 R,	R	 	
 Euphorbia	prostrata	Aiton	 prostrate	spurge	 Nat	 ‐‐,	R	 	
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Table	1	(continued).	
	
Family	
					Species	 Common	Name	 Status	 Abundance	 Notes	

EUPHORBIACEAE	(continued)	 	 	 	 	

 Macaranga	tanarius	(L.)	Müll.	Arg	 ‐‐‐	 Nat	 O,	C	 	
 Phyllanthus	debilis	Klein	ex	Willd.	 niuri	 Nat	 R,	U3	 	
 Ricinus	communis	L.	 castor	bean	 Nat	 R,	O	 	
FABACEAE	 	 	 	 	
 Alysicarpus	vaginalis	(L.)	DC.	 Alyce	clover	 Nat	 O,	R	 	
 Canavalia	cathartica	Thours	 maunaloa	 Nat	 ‐‐,	U	 	
 Chamaecrista	nictitans		(L.)	Moench		 partridge	pea	 Nat	 C,	A	 	
 Crotalaria	assamica	Benth.	 rattlepod	 Nat	 R1,	R	 	
 Crotalaria	incana	L.	 fuzzy	rattlepod	 Nat	 ‐‐,	R	 	
 Desmanthis	pernambucanus	(L.)	

Thellung	
virgate	mimosa	 Nat	 R,	‐‐	 	

 Desmodium	incanum	DC.	 Spanish	clover	 Nat	 O,	U	 	
 Falcataria	moluccana		(Miq.)	Barneby	

&	Grimes	
albizia	 Nat	 ‐‐,	R	 	

 Indigofera	suffruticosa	Mill.	 indigo	 Nat	 R,	U	 	
 Leucaena	leucocephala	(Lam.)	deWit	 koa	haole	 Nat	 ‐‐,	O	 	
 Macroptilium	atropurpureum (DC.)	

Urb.	
‐‐‐	 Nat	 R,	O	 	

 Medicago	lupulina	L.	 black	medic	 Nat	 A,	AA	 	
 Medicago	minima	(L.)	Bartal.	 small	bur	clover	 Nat	 ‐‐,	U2	 	
 Mimosa	pudica	L.	 sensitive	plant	 Nat	 C,	O1	 	
 Neonotonia	wightii	(Wight	&	Arnott)	

Lackey	
glycine	 Nat	 ‐‐,C	 	

 Senna	occidentalis	(L.)	Link	 coffee	senna	 Nat	 ‐‐,	O	 	
LAMIACEAE	 	 	 	 	
 Leonotis	nepetifolia	(L.)	R.	Br.	 lion’s	ear	 Nat	 ‐‐,	U1	 	
MALVACEAE	 	 	 	 	
	 Malvastrum	coromandelianum	(L.)	

Garcke	
false	mallow	 Nat	 R,	R	 	

	 Sida	acuta	N.L.	Burm.	 ‐‐‐	 Nat	 ‐‐,	O2	 	
	 Sida	rhombifolia	L.	 Cuba	jute	 Nat	 A,	U	 	
	 Sida	spinosa	L.	 prickly	sida	 Nat	 R,	R	 	
MYRTACEAE	 	 	 	 	
	 Psidium	guajava	L.	 common	guava	 Nat	 ‐‐,O	 	
	 Syzygium	cumini	(L.)	Skeels.	 Java	plum	 Nat	 R,	‐‐	 	
ONAGRACEAE	 	 	 	 	
	 Ludwigia	octovalvis	(Jacq.)	P.	H.	Raven	 primrose	willow	 Nat	 U2,	‐‐	 <1>	
PAPAVERACEAE	 	 	 	 	
	 Argemone	mexicana	L.	 Mexican	poppy	 Nat	 ‐‐,	U3	 	
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Table	1	(continued).	
	
Family	
					Species	 Common	Name	 Status	 Abundance	 Notes	

PLANTAGINACEAE	 	 	 	 	
	 Plantago	lanceolata	L.	 nrw‐lvd.		plantain	 Nat	 R,	‐‐	 	
	 Plantago	major	L.	 brd‐lvd.	plantain	 Nat	 R1,	R	 	
POLYGALACEAE	 	 	 	 	
	 Polygala	paniculata	L.	 bubblegum	plant	 Nat	 C,	A	 	
PORTULACACEAE	 	 	 	 	
	 Portulaca	oleracea	L.	 pigweed	 Nat	 R,	‐‐	 	
	 Portulaca	pilosa	L.	 ‐‐‐	 Nat	 ‐‐,	U3	 	
PRIMULACEAE	 	 	 	 	
	 Anagallis	arvensis	L.	 scarlet	pimpernel	 Nat	 O,	R	 	
PROTEACEAE	 	 	 	 	
	 Grevillea	robusta	A.	Cunn.	Ex	R.	Br.	 silk	oak	 Nat	 U,	‐‐	 	
RUBIACEAE	 	 	 	 	
	 Spermacoce	assurgens	Ruiz.	&	Pav.	 buttonweed	 Nat	 U,	O3	 	
SOLANACEAE	 	 	 	 	
	 Solanum	americanum	Mill.	 pōpolo	 Ind	 ‐‐,	O3	 	
STERCULIACEAE	 	 	 	 	
	 Waltheria	indica	L.	 ‘uhaloa	 Ind	 R,	R	 	
VERBENACEAE	 	 	 	 	
	 Lantana	camara	L.	 lantana	 Nat	 O.	U	 	
	 Stachytarpheta	cayennensis	(Rich.)	

Vahl	
‐‐‐	 Nat	 U,	R	 	

	 Verbena	litoralis	Kunth	 ōwī	 Nat	 A,	U	 	
MONOCOTYLEDONS	

ARECACEAE	 	 	 	 	
	 Phoenix	hybrid	 date	palm	 Nat	 R,	‐‐	 	

CYPERACEAE	 	 	 	 	
	 Cyperus	polystachyos	Rottb.	 	 Ind	 O,	‐‐	 <1>	
	 Fimbristylis	miliacea	(L.)	Vahl.	 ‐‐‐	 Nat	 U3,	‐‐	 <1>	

POACEAE	(GRAMINEAE)	 	 	 	 	
	 Andropogon	virginicus	L.	 broomsedge	 Nat	 O3,	‐‐	 	
	 Avena	sativa	hybrid	 commercial	oat	 Orn	 ‐‐,	AA	 	
	 Axonopus	fissifolius	(Raddi)	Kuhlm.	 nrw‐lvd.	carpetgrass	 Nat	 ‐‐,	R2	 	
	 Bothriochloa	pertusa	(L.)	A.	Camus	 pitted	beardgrass	 Nat	 U,	‐‐	 	
	 Cenchrus	echinatus	L.	 common	sandbur	 Nat	 U,	U2	 	
	 Chloris	barbata	(L.)	Sw.	 swollen	fingergrass	 Nat	 C,	U	 	
	 Chloris	radiate	(L.)	Sw.	 plushgrass	 Nat	 U,	‐‐	 	
	 Cynodon	dactylon	(L.)	Pers.	 Bermuda	grass	 Nat	 AA,	AA	 	
	 Digiteria	insularis	(L.)	Mez	ex	Ekman	 sourgrass	 Nat	 R,	‐‐	 	
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Table	1	(continued).	
	
Family	
					Species	 Common	Name	 Status	 Abundance	 Notes	

POACEAE	(continued)	 	 	 	 	
	 Digiteria	ciliaris	(Retz.)	Koeler	 Henry’s	crabgrass	 Nat	 C,	U3	 	
	 Eleusine	indica	(L.)	Gaertn.	 wiregrass	 Nat	 U,	U	 	
	 Eragrostis	pectinacea	(Michx.)	Nees		 Carolina	lovegrass	 Nat	 A,U	 	
	 Paspalum	fimbriatum	Kunth	 fimbriate	paspalum	 Nat	 O,	O	 	
	 Paspalum	urvillei	Steud.	 Vasey	grass	 Nat	 O,	‐‐	 <1>	
	 Sporobolus	cf.	africans	(Poir.)	Robyns	

&	Tournay	
smutgrass	 Nat	 O,	‐‐	 	

	 Sporobolis	sp.	 dropseed	 Nat	 O,	O	 	
	 Urochloa	maxima	(Jacq.)	R.	Webster	 Guinea	grass	 Nat	 AA,	AA	 	
	 Urochloa	mutica	(Forssk.)	Nguyen	 California	grass	 Nat	 O,	‐‐	 <1>	
	

Key	to	Table	1	
Status	=	distributional	status	
	 Ind	=		 	indigenous;	native	to	Hawai‘i,	but	not	unique	to	the	Hawaiian	Islands.	
	 Nat	=		 naturalized,	exotic,	plant	introduced	to	the	Hawaiian	Islands	since	the	

arrival	of	Cook	Expedition	in	1778,	and	well‐established	outside	of	
cultivation.	

	 Orn	=		 	exotic,	ornamental	or	cultivated	crop;	plant	not	naturalized	(not	well‐	
	 	 	 	established	outside	of		cultivation).	
	 	
Abundance	=	occurrence	ratings	for	plants	on	property	in	April	2013.	A	comma	separates	

results	for	proposed	MSWLF	site	from	alternative	RRP	site	after	comma.		
	 R	–	Rare	=		 	 encountered	only	rarely.	
	 U	‐	Uncommon	=		 encountered	occasionally.	
	 O	‐	Occasional	=		 seen	regularly,	but	not	typically	abundant.	
	 C	‐	Common	=		 seen	regularly	in	most	environments;	abundant	in	some	

places.	
	 A	‐	Abundant	=		 found	almost	everywhere;	may	be	locally	dominant.	
	 AA	‐		Abundant	=		 very	abundant	and	dominant;	a	defining	vegetation	type.	
Notes:	
	 <1>	Associated	with	wet	areas	along	ditches.	

	 	
	
	
plants	 introduced	 to	 the	 Hawaiian	 Islands	 that	 now	 grow	 naturally	 in	 the	
landscape.	 	One	species	(hybrid	oat)	 is	agricultural	 (Orn).	 	By	area,	65	species	
were	 recorded	 in	 the	 larger	 proposed	 MSWLF	 site	 and	 59	 species	 were	
recorded	in	the	alternative	RRP	site;	42	species	were	recorded	common	to	both	
sites,	although	a	more	thorough	survey	might	reveal	greater	overlap	since	16	of	
the	species	recorded	at	only	one	site	were	rare	at	 that	site	(seen	only	once	or	
few	times).	 	The	three	native	species	present	 in	the	area	are:	pōpolo	 (Solanum	
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americanum),	‘uhaloa	(Waltheria	indica),	and	a	sedge	(Cyperus	polystachyos);	all	
common	species	in	lowlands	on	Kaua‘i	and	not	protected	by	statute.	
	
The	eastern	boundary	of	the	proposed	MSWLF	site	is	marked	by	a	change	from	
pastureland	to	scrub	and	forested	land	of	the	lower	slopes	of	Kālepa	Ridge	and	
beyond	the	existing	fence	is	an	assemblage	of	plants	different	from	that	present	
on	the	pasture	side.	 	An	offsite	ditch	parallels	 the	property	 line	upslope	of	the	
fence.	 The	 flora	 in	 this	 area	 is	 dominated	 by	 Java	 plum	 (Syzygium	 cumini),	
Christmasberry	(Schinus	terebinthefolius),	and	She	oak	(Grevillia	robusta)	trees;	
with	 broomsedge	 (Andropogon	 virginicus),	niu	 (Cocos	nucifera),	 downy	myrtle	
(Rhodomyrtus	 tomentosa),	 strawberry	 guava	 (Psidium	 cattleianum),	 koa	 haole	
(Leucaena	 leucocephala),	 lantana	 (Lantana	 camara),	 Guinea	 grass	 (Panicum	
maxiumum),	 ‘uhaloa,	and	sword	fern	(Nephrolepis	multiflora)	noted	as	present	
to	common.		Some	of	these	species	occur	within	the	proposed	MSWLF	site,	but	
in	low	abundances	compared	with	just	beyond	the	site.			
	
Avian	Survey		
	 	
Point	Counts	

	
A	total	of	491	individual	birds	of	21	species,	representing	16	separate	families,	
were	 recorded	 during	 station	 counts	 (Table	 2).	 An	 additional	 two	 species,	
Hawaiian	 Duck	 (Anas	wyvilliana)	 and	 Black‐crowned	Night‐Heron	 (Nycticorax	
nycticorax	 hoactli),	 were	 recorded	 flying	 over	 the	 property	 (incidental	
observations)	while	transiting	between	count	stations.		Only	one	individual	was	
seen	 of	 each	 of	 these	 two	 species.	 	 Four	 of	 the	 species	 recorded	 during	 this	
survey	 are	 native	 to	 the	 Hawaiian	 Islands:	 Nēnē	 (Branta	 sandvicensis)	 and	
Hawaiian	 Duck	 are	 both	 endemic	 species;	 Black‐crowned	 Night‐Heron	 is	 an	
indigenous	breeding	water‐obligate	species	and	Pacific	Golden‐Plover	(Pluvialis	
fulva)	 is	 an	 indigenous	 migratory	 shorebird	 species.	 The	 other	 19	 species	
recorded	are	alien	to	the	Hawaiian	Islands.	
	
Avian	 diversity	 and	 densities	 were	 in	 keeping	 with	 habitats	 present	 on	 the	
properties	 and	 their	 location	 on	 Kaua‘i.	 	 Four	 speciesChestnut	 Munia	
(Lonchura	 atricapilla),	 Common	 Myna	 (Acridotheres	 tristis),	 Western	
Meadowlark	 (Sturnella	 neglecta),	 and	 Cattle	 Egret	 (Bubulcus	 ibis)accounted	
for	51%	of	all	birds	recorded	during	station	counts	on	both	properties.	 	Three	
speciesWestern	Meadowlark,	 Common	Myna	 and	Red	Avadavat	 (Amandava	
amandava)accounted	for	47%	of	the	total	number	of	birds	(~243)	recorded	
on	 the	 proposed	 MSWLF	 site.	 Western	 Meadowlark,	 Cattle	 Egret	 and	 House	
Finch	(Haemorhous	mexicanus)	accounted	for	50%	of	the	total	number	of	birds	
(~	248)	recorded	on	the	alternative	RRP	site.	
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Table	2.		Avian	species	detected	on	April	24‐25,	2013	in	point	counts	at	the	

proposed	Mā‘alo	MSWLF	and	alternative	RRP	sites.	
	

 
Common	name	 Scientific	name	 ST	 MLF	 RRP	 Total	

  ANSERIFORMES       

  ANATIDAE ‐ Ducks, Geese & Swans       

   Anserinae ‐ Geese & Swans       

Hawaiian	Goose	(Nēnē)	 Branta	sandvicensis		 EE	 ‐	 2.00	 0.91	

  Anatinae ‐ Ducks       

Hawaiian Duck   Anas wyvilliana  EE I‐1  ‐  I‐1 

         

  GALLIFORMES      

   PHASIANIDAE ‐ Pheasants & Partridges      

Red Junglefowl   Gallus gallus  A 2.67  0.80  1.82 

Ring‐necked Pheasant   Phasianus colchicus  A 0.83  1.20  1.00 

         

  PELECANIFORMES      

  ARDEIDAE ‐ Herons, Bitterns & Allies      

Cattle Egret  Bubulcus ibis  A 2.00  9.60  5.45 

Black‐crowned Night‐Heron  Nycticorax nycticorax hoactli IR I‐1  ‐  I‐1 

         

  CHARADRIIFORMES      

  CHARADRIIDAE ‐ Lapwings & Plovers      

Pacific Golden‐Plover  Pluvialis fulva  IM 0.17  ‐  0.09 

         

  COLUMBIFORMES      

  COLUMBIDAE ‐ Pigeons & Doves      

Spotted Dove   Streptopelia chinensis A 1.00  3.00  1.91 

Zebra Dove   Geopelia striata  A 1.17  2.00  1.55 

         

  PSITTACIFORMES      

 
PSITTACIDAE ‐ Lories Parakeets, Macaws 

& Parrots    
 

  Psittacinae ‐ Typical Parrots      

Rose‐ringed Parakeet  Psittacula krameri A 0.17  0.40  0.27 

         

  PASSERIFORMES      

  ALAUDIDAE ‐ Larks      

Sky Lark  Alauda arvensis  A 2.67  ‐  1.45 

  CETTIIDAE ‐ Cettia Warblers & Allies      

Japanese Bush‐Warbler   Cettia diphone  A 1.33  0.20  0.82 

  ZOSTEROPIDAE ‐White‐eyes      

Japanese White‐eye   Zosterops japonicus  A 1.33  1.40  1.27 
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Table	2	(continued)	
	
Common	name	 Scientific	name	 ST	 MLF	 RRP	 Total	

  TIMALIIDAE ‐ Babblers      

Chinese Hwamei   Garrulax canorus  A 2.17  1.40  1.82 

  MIMIDAE ‐Mockingbirds & Thrashers      

Northern Mockingbird  Mimus polyglottos  A 0.50  0.40  0.45 

  STURNIDAE ‐ Starlings      

Common Myna   Acridotheres tristis  A 7.83  3.20  5.73 

 
CARDINALIDAE ‐ Cardinals Saltators & 

Allies     
 

Northern Cardinal  Cardinalis cardinalis  A 1.50  1.20  1.36 

  ICTERIDAE ‐ Blackbirds      

Western Meadowlark  Sturnella neglecta  A 8.00  2.60  5.55 

 
FRINGILLIDAE – Fringilline 

and Carduline Finches & Allies    
 

  Carduelinae ‐ Carduline Finches      

House Finch  Haemorhous mexicanus  A 1.33  5.20  3.09 

  ESTRILDIDAE ‐ Estrildid Finches      

Red Avadavat   Amandava amandava  A 3.17  4.80  3.91 

Nutmeg Mannikin   Lonchura punctulata  A ‐  0.20  0.09 

Chestnut Munia   Lonchura atricapilla  A 2.83  10.0  6.09 

Java Sparrow   Padda oryzivora  A 0.33  ‐  0.18 

      
Key	to	Table	2	

ST	 	Status.	

MLF	 Proposed	MSWLF	site.	

RRP	 Alternative	RRP	site.	

Total	 Total	from	both	sites.	

EE	 	Endangered	Endemic	–	A	native	and	unique	species	to	Hawai‘i,	which	is	also	listed	as	an	endangered	
species.	

A	 	Alien	–	Introduced	to	the	Hawaiian	Islands	by	humans.

IR	 	Indigenous	Resident	–	Native	but	not	unique	to	the	Hawaiian	Islands,	resident	breeding	species.	

IM	 	Indigenous	Migratory	–	Native	but	not	unique	to	the	Hawaiian	Islands,	migratory	species	does	not	nest	in	
the	Islands.	

RA	 	Relative	Abundance	–	Number	of	birds	detected	divided	by	the	number	of	count	stations.	

I	‐	 	Incidental		‐	A	species	recorded	as	an	incidental	observation	while	transiting	between	count	station	plus	
#	recorded	

	 	

	
	
Chestnut	 Munia	 was	 the	 most	 frequently	 recorded	 species	 for	 the	 general	
Project	area	as	well	as	on	 the	alternative	RRP	site	 (14	and	20%	respectively).	
Western	 Meadowlark	 was	 the	 most	 frequently	 recorded	 species	 on	 the	
proposed	MSWLF	site,	accounting	for	20%	of	birds	recorded	on	that	site.	
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Mammalian	Survey		
	
Seven	 terrestrial	mammalian	 species	were	 detected	 during	 the	 course	 of	 this	
survey.		Table	3	lists	these	species	and	the	ways	that	each	was	detected	at	each	
of	the	sites.		
	

	
Table	3.	Mammalian	species	detected	on	April	24‐25,	2013	at	the	

proposed	MSWLF	and	alternative	RRP	sites.	
	

	

Common	name	 Scientific	name	 ST	 MLF	‐DT	 RRP‐DT	
	 RODENTIA	‐	GNAWERS	 	 	 	
	 Muridae	‐	Old	World	Rats	&	Mice	 	 	 	
European	house	mouse	 					Mus	musculus	domesticus	 X	 ‐	 V	
	 	 	 	 	
	 CARNIVORA	‐	FLESH		EATERS	 	 	 	
	 Canidae	‐	Wolves,	Jackals	&	Allies	 	 	 	
Domestic	dog	 					Canis	f.	familiaris	 X	 V,	A,	Si,	Sc	 A,	Si,	Sc	
	 Felidae‐	Cats	 	 	 	
House	cat	 					Felis	catus	 X	 V		 V	
	 	 	 	 	

	
ATRIODACTYLA	‐ EVEN‐TOED	
UNGULATES	

	 	 	

	 Suicidae	‐	Old	World	Swine	 	 	 	
Pig	 					Sus	s.	scrofa	 X	 V,	Sci,	Sc	 Sci,	Sc	
	 Cervidae	‐	Antlered	Ruminants	 	 	 	
	 Bovidae‐	Hollow‐horned	Ruminants	 	 	 	
Domestic	cow	 					Bos	taurus	 X	 V,	Sc,	Si,	Sk	 V,	Sc,	Si,	
Domestic	goat	 					Capra	h.	hircus	 X	 V,	A,	Sc,		 ‐	
Domestic	sheep	 					Ovis	aries	 X	 V,	Sc,	Si	 ‐	
	 	 	 	 	

KEY	TO	TABLE	3	
ST	 Status	in	Hawaii	‐	native,	indigenous,	alien	etc.

MLF‐DT	 Detection	type	at	proposed	MSWLF	site.

RRP‐DT	 Detection	type	at	alternative	RRP	site.

X	 	Alien	–	Introduced	to	the	Hawaiian	Islands	by	humans.

A	 	Audio	–	Species	detected	aurally.

V	 	Visual	–	Species	detected	visually.

Si	 	Species	detected	by	animal	sign.

Sc	 	Species	detected	by	the	presence	of	scat	(fecal	material).

Sk	 	Species	detected	by	observing	skeletal	remains.
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Wetlands	
	
Several	irrigation	ditches	cross	the	proposed	MSWLF	site.	 	Some	of	the	ditches	
contain	 flowing	 water	 and	 have	 developed	 a	 vegetation	 associated	 with	
wetlands	and	wet	areas.		Other	ditches	have	filled	with	soil	and	appear	to	have	
been	 abandoned	 long	 ago.	 	 Based	 on	 a	 review	 of	 provided	 information	 and	 a	
staff	visit,	the	U.S.	Army	Corps	of	Engineers	(USACE)	has	determined	that	there	
are	no	jurisdictional	water	features	on	either	site	(USACE,	2013).	
	

	

	
	

	
Figure	5.		Relationship	between	a	NWI	wetland	(PEMC)	and	the	proposed	MSWLF	
site	to	the	north	and	east.		Dark	blue	line	is	the	more	likely	boundary	of	this	wetland	

as	mapped	by	us	in	the	field	(see	text).	
	

	
	
The	proposed	MSWLF	site	is	close	to	a	wetland	area	to	the	southwest	as	shown	
on	National	Wetland	Inventory	(NWI)	maps	(see	Fig.	5,	above;	USFWS,	2013a).		
Because	 of	 this	 proximity,	 we	 performed	 a	 rough	 delineation	 in	 the	 swale	
containing	the	wetland	using	a	Trimble	GeoXH	GNSS	(Global	Navigation	Satellite	
System)	unit,	which	has	submeter	tracking	capability.		The	swale	feature	clearly	
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does	 contain	 a	 wetland,	 designated	 in	 the	 NWI	 as	 a	 vegetated,	 seasonally	
flooded,	wetland	with	emergent	herbaceous	plants	(USFWS	code	=	PEMC).		The	
actual	boundary	of	the	wetland,	based	on	both	a	survey	walking	the	edge	of	the	
“wetland”	and	interpretation	from	satellite	image	using	the	ground‐truth	track	
obtained	 in	 the	 field,	 is	 a	 dark	 blue	 line	 in	 Fig.	 5	 within	 the	 NWI	 polygon.		
Although	the	NWI	polygon	does	not	indicate	that	the	wetland	encroaches	on	the	
proposed	MSWLF	site,	it	is	shown	to	be	very	close.		However,	our	boundary	line,	
which	 is	 the	 more	 likely	 edge	 of	 the	 jurisdictional	 wetland	 and	 somewhat	
conservative	 at	 its	 north	 end	 where	 the	 topography	 has	 much	 less	 slope,	
indicates	that	the	actual	wetland,	if	properly	delineated,	would	certainly	not	be	
within	 the	 proposed	 MSWLF	 site.	 	 It	 is	 reasonable	 to	 interpret	 our	 roughly	
delineated	 boundary	 (dark	 blue	 line)	 as	 separating	 upland	 from	 potentially	
jurisdictional	wetland2.	
	
The	 narrow	 “channel”	 shown	 in	 the	 NWI	 (Fig.	 5)	 cutting	 through	 the	 PEMC	
wetland	 is	 coded	 as	 a	 fast‐flowing,	 perennial	 stream	 with	 an	 unconsolidated	
bottom	 (USFWS	 code	 =	 R3UBH),	 a	 characterization	 certainly	 not	 true	 for	 the	
part	within	 the	proposed	MSWLF	 site	or	 inside	 the	 indicated	wetland	outside	
the	site.	 	Other,	similarly	depicted	water	features	on	the	proposed	MSWLF	site	
are	 coded	 as	 seasonally‐flooded,	 intermittent	 streams	 in	 a	man‐made	 channel	
(USFWS	 code	 =	 R4SBCx).	 	 This	 characterization	 may	 be	 correct,	 except	 that	
some	of	the	channels	are	filled	with	soil	and	no	longer	carry	water.		

	
	

Discussion	
	
The	 purpose	 of	 our	 survey	 was	 to	 document	 the	 presence/absence	 of	 any	
important	 biological	 resources	 and,	 particularly,	 the	 presence	 or	 absence	 of	
species	listed	as	threatened	or	endangered	in	state	and	federal	statutes.	
	
Botanical	Resources	
	
The	 findings	 of	 the	 botanical	 survey	 are	 that	 no	 plant	 species	 of	 particular	
interest	 or	 concern	 with	 respect	 to	 resource	 value	 are	 present	 on	 either	 the	
proposed	 MSWLF	 or	 alternative	 RRP	 sites.	 	 No	 species	 that	 enjoy	 state	 or	
federal	 protected	 status	 (listed	 as	 threatened	 or	 endangered;	 DLNR,	 1998;	
USFWS,	2013b)	are	present.	 	Although	the	site	 is	directly	adjacent	to	the	state	
Kālepa	 Forest	 Reserve,	 no	 plants	 of	 any	 interest	 could	 be	 seen	 along	 the	

                                            
2	It	is	worth	clarifying	here	that	our	noting	the	presence	of	a	wetland	or	stream	feature,	and	any	
mapping	of	wetland	or	stream	features	in	the	NWI	by	USFWS	are	issues	separate	from	determin‐
ation	of	a	jurisdictional	wetland	by	USACE.		The	former	relate	to	natural	resources	on	the	site,	
whereas	the	latter	determines	federal	authority	under	Section	404	of	the	Clean	Water	Act.	
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boundary.		Indeed,	the	forest	in	the	reserve	close	to	the	proposed	MSWLF	site	is	
dominated	by	alien	plants.		
		
Avian	Resources	
	
The	 findings	 of	 the	 avian	 survey	 are	 consistent	 with	 the	 location	 of	 the	
properties,	and	the	habitats	present	on	and	adjacent	to	them,	as	well	as	with	the	
findings	of	at	least	one	other	faunal	survey	conducted	on	lands	near	to	the	sites	
by	the	same	team	of	biologists	in	2011	(AECOS,		2011).	
	
A	total	of	23	avian	species	were	recorded,	21	on	point	counts	and	an	additional	
two	species	recorded	as	incidental	observations.	 	 	Two	of	the	species	detected,	
Nēnē	 and	Hawaiian	 Duck,	 are	 endemic	 endangered	 species.	 	 Nēnē	were	 seen	
flying	 low	 over	 both	 sites	 during	 the	 two	morning	 surveys.	 	 A	 lone	Hawaiian	
Duck	was	 incidentally	 flushed	 from	 one	 of	 the	 irrigation	 channels	 within	 the	
proposed	MSWLF	 site.	 	 Two	 other	 native	 bird	 species:	 Black‐crowned	 Night‐
Heron	and	Pacific	Golden‐Plover,	were	recorded	on	the	proposed	MSWLF	site.		
Neither	is	a	federally	listed	species.		The	heron	is	a	resident,	indigenous,	water‐
obligate	species	that	is	commonly	found	across	the	state	in	any	habitat	that	has	
standing	or	running	water	(a	lone	bird	was	flushed	from	an	irrigation	channel).		
Pacific	Golden‐Plover	is	an	indigenous	migratory	shorebird	species	that	nests	in	
the	high	Arctic	during	the	late	spring	and	summer	months,	returning	to	Hawai‘i	
and	 the	 Tropical	 Pacific	 to	 spend	 the	 fall	 and	winter	months	 each	 year.	 	 The	
birds	usually	leave	Hawai‘i	for	the	trip	back	to	the	Arctic	in	late	April	or	the	very				
early	part	of	May.		All	of	the	other	19	species	recorded	in	the	survey	are	alien	to	
the	Hawaiian	Islands.	
	
Although	 not	 detected	 during	 this	 survey,	 the	 endangered	 Hawaiian	 Petrel	
(Pterodroma	 sandwichensis)	 and	 the	 threatened	 sub‐species	 of	 Townsend’s	
(Newell’s)	 Shearwater	 (Puffinus	auricularis	newelli)	 have	 been	 recorded	 over‐
flying	 the	 Project	 vicinity	 between	 April	 and	 the	 end	 of	 November	 each	 year	
(David,	1995;	Morgan	et	 al.,	 2003,	2004;	David	and	Planning	Solutions	2008).	
Additionally,	 the	 Save	 Our	 Shearwaters	 Program	 has	 recovered	 both	 species	
from	the	general	area	on	an	annual	basis	over	the	past	three	decades	(Morgan	
et	 al.,	 2003,	 2004;	 David	 and	 Planning	 Solutions,	 2008;	 Save	 our	 Shearwater	
Program,	2012).		
	
The	petrel	is	listed	as	endangered,	and	the	shearwater	as	threatened	under	both	
federal	and	State	of	Hawai‘i	endangered	species	statutes.		The	primary	cause	of	
mortality	 in	 resident	 seabirds	 is	 thought	 to	be	predation	by	alien	mammalian	
species	at	the	nesting	colonies	(USFWS,	1983;	Simons	and	Hodges	1998;	Ainley	
et	al.,	2001).		Collision	with	man‐made	structures	is	considered	to	be	the	second	
most	significant	cause	of	mortality	in	locally	nesting	seabird	species	in	Hawai‘i.		



Biological	Survey	Report	 	 MĀ‘ALO	MSWLF	AND	RRP	SITES	
 

AECOS	Inc.	(File:	1352.docx)	 	 Page	|	19	

Nocturnally	 flying	 seabirds,	 especially	 fledglings	 on	 their	 way	 to	 sea	 in	 the	
summer	 and	 fall,	 can	 become	 disoriented	 by	 exterior	 lighting.	 When	
disoriented,	these	young	birds	may	collide	with	manmade	structures,	and	if	not	
killed	outright,	 dazed	or	 injured	birds	become	easy	 targets	 of	 opportunity	 for	
feral	mammals	 (Hadley,	 1961;	 Telfer,	 1979;	 Sincock,	 1981;	 Reed	 et	 al.,	 1985;	
Telfer	 et	 al.,	 1987;	 Cooper	 and	Day,	 1998;	 Podolsky	 et	 al.,	 1998;	Ainley	 et	 al.,	
2001;	Hue	et	al.,	2001;	Day	et	al.,	2003).	 	No	nesting	colonies	nor	appropriate	
nesting	habitat	for	either	of	these	listed	seabird	species	occur	within	the	survey	
sites.	
		
No	habitats	supporting	waterbird	species	are	found	on	the	alternative	RRP	site	
so	it	is	not	expected	that	this	area	RRP	will	have	impacts	on	protected	waterbird	
species.	 	A	number	of	irrigation	channels	are	present	on	the	proposed	MSWLF	
site	and	therefore	the	potential	exists	for	endangered	Hawaiian	Duck,	Hawaiian	
Coot	 (Fulica	 alai),	 or	 Nēnē	 to	 be	 attracted	 to	 and	 nest	 on	 the	 site.	 	 Clearing,	
grubbing,	and	construction	activity	could	potentially	disturb	nesting	birds.		
	
The	principal	potential	impact	that	construction	and	operation	of	the	proposed	
Project	poses	 to	protected	seabirds	 is	 the	 increased	threat	 that	birds	could	be	
downed	after	becoming	disoriented	by	lights	associated	with	the	Project	during	
the	nesting	season.		The	most	foreseeable	ways	that	outdoor	lighting	might	pose	
a	 threat	 to	 nocturnally	 flying	 seabirds	 are	 night‐time	 construction	 activities	
during	 the	 seabird	 nesting	 season,	 or	 if	 security	 lighting	 is	 required	 on	 site	
following	build	out.		
	
Mammalian	Resources	
	
The	 findings	of	 the	mammalian	 survey	are	 consistent	with	 the	 location	of	 the	
properties	and	the	habitats	present	on	and	adjacent	to	them,	as	well	as	with	the	
findings	 of	 at	 least	 one	 other	 survey	 conducted	 on	 lands	 adjacent	 to	 the	 sites	
(AECOS,	 2011).	 	 All	 seven	 terrestrial	mammalian	 species	 detected	 during	 the	
course	 of	 this	 survey	 are	 alien	 to	 the	 Hawaiian	 Islands.	 Three	 of	 the	
speciescow	(Bos	taurus),	domestic	goat	(Capra	h.	hircus),	and	domestic	sheep	
(Ovis	 aries)are	 domestic	 farm	 animals;	 all	 were	 recorded	 within	 fenced	
pastures	on	the	properties.	Feral	pig	(Sus	s.	scofa)	was	recorded	on	both	sites,	as	
were	dog	(Canis	f.	familiaris)	and	cat	(Felis	catus).		One	European	house	mouse	
(Mus	musculus	domesticus)	was	recorded	on	the	alternative	RRP	site.	 	It	is	also	
likely	that	some,	if	not	all	of	the	three	other	established	alien	Muridae	found	on	
Kaua‘iroof	 rat	 (Rattus	 r.	 rattus),	 Norway	 rat	 (Rattus	 norvegicus),	 and	
Polynesian	 rat	 (Rattus	 exulans	 hawaiiensis)use	 various	 resources	 found	
within	 the	 general	 project	 area	 on	 a	 seasonal	 basis.	 	 All	 of	 these	 introduced	
rodents	are	deleterious	to	native	ecosystems	and	native	faunal	species.	
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The	Hawaiian	hoary	bats	was	not	detected	during	the	course	of	this	survey.	As	
this	 endangered	 bat	 is	 widely	 dispersed	 in	 the	 lowlands	 of	 Kaua‘i,	 it	 is	 to	 be	
expected	that	this	mammal	may	forage	over	the	project	area	on	a	seasonal	basis	
Bats	have	been	recorded	in	the	general	vicinity	on	numerous	occasions	(David,	
2012).	 	 No	 suitable	 roosting	 habitat	 occurs	 on	 either	 site,	 making	 it	 highly	
unlikely	that	there	are	resident	bats	present.		
	
Critical	Habitat	
	
Neither	 site	 is	 included	 in	 any	 federally	 delineated	 Critical	 Habitat	 (USFWS,	
2012).		Thus,	the	Project	will	not	impact	on	federally	designated	Critical	Habitat.		
There	is	no	equivalent	statute	under	state	law	
	
	

Recommendations	
	

 If	night‐time	construction	activity	and/or	equipment	maintenance	 is	proposed	
during	 the	 construction	 phases	 of	 the	 project,	 all	 associated	 lights	 should	 be	
shielded,	and	when	large	flood/work	lights	are	used,	they	should	be	placed	on	
poles	 that	 are	 high	 enough	 to	 allow	 the	 lights	 to	 be	 pointed	 directly	 at	 the	
ground.			
	

 If	 streetlights	 or	 exterior	 facility	 lighting	 are	 installed	 in	 conjunction	with	 the	
project,	it	is	recommended	that	the	lights	be	shielded	to	reduce	the	potential	for	
interactions	 between	 nocturnally	 flying	 seabirds	 and	 external	 lights	 and/or	
man‐made	structures	(Reed	et	al.,	1985;	Telfer	et	al.,	1987).		
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