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SECTION 1   INTRODUCTION AND SUMMARY 

1.1   Scope and Authority 

This Environmental Assessment (EA) is prepared pursuant to Chapter 343, Hawai‘i Revised Statutes 
(HRS) and associated Title 11, Chapter 200, Hawai‘i Administrative Rules (HAR).  The intent of the 
document is to ensure that systematic consideration is given to the environmental consequences of the 
proposed action.  The action that triggers this assessment is the use of State of Hawai‘i funds and State of 
Hawai‘i lands.  A Finding of No Significant Impact (FONSI) is anticipated for this project. 

1.2   Project Information 

Project Name: State of Hawai‘i Department of Hawaiian Home Lands (DHHL) 
Wailua Development Project 

 Wailua, Kaua‘i, Hawai‘i  

Applicant:  DHHL 
 P.O. Box 1879 
 Honolulu, HI  96805 
 Contact: Kamuela Cobb-Adams 
 (808) 587-6449 

Agent: Environet, Inc. (EI) 
 2850 Pa‘a Street, Suite 212 
 Honolulu, HI  96819 
 Contact: Colette Sakoda 
 (808) 833-2225 x-121 

Accepting Authority: DHHL 
 c/o Office of Environmental Quality Control (OEQC) 
 236 South Beretania Street, Suite 702 
 Honolulu, Hawai‘i  96813 

Project Location: Island of Kaua‘i, Wailua District 

Tax Map Key Nos.: 4th Division, Zone 3, Section 9, Plat 006: Parcels 009 and 011 or  
 (4) 3-9-006:009 and 011 and 4th Division, Zone 3, Section 9, Plat 

002: Parcels 003, 012, 017, 024, 025, 026, 027, and 035 or (4) 3-9-
002: 003, 012, 017, 024, 025, 026, 027, and 035  

Total Affected Area: 526 acres 

Existing Land Use: Currently vacant, undeveloped land.  Some areas were formerly used 
for agriculture. 

State Land Use District: Agricultural, Urban  
 
DHHL Designation: Resort (RR-20), Residential, minimum lot size 10,000 square feet 

(R-4) 

County Zoning Designation: Agriculture, Open 
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SECTION 2   PROJECT DESCRIPTION 

2.1  Purpose and Need 

The primary purpose of the project is to prepare the property and complete development of a residential 
development on the mauka side of Kuhio Highway, funded by a ground lease for timeshare and other 
revenue-generating development within a buffer zone (“buffer”) on the makai side of Kuhio Highway.  
The DHHL needs to develop and distribute homestead lots to qualified native Hawaiian beneficiaries on 
its waiting list.  The project proposed by DHHL is consistent with the Hawaiian Homes Commission Act, 
as amended.  DHHL is a state agency that is eligible to use State of Hawai‘i funds for improvement 
projects to achieve the settlement of native Hawaiians on State of Hawai‘i lands. 

At project completion, DHHL would be able to award up to 735 residential lots to native Hawaiians.  
DHHL administers the Hawaiian Homes Commission Act by providing benefits to native Hawaiians in 
the form of 99-year homestead leases at a nominal annual rental.  The objective of the homesteading 
program is to increase the economic self-sufficiency of native Hawaiians through the provision of land.  
Since 1921, DHHL has provided over 7,000 homestead awards to native Hawaiians.  The project is 
consistent with both the Wailua Regional Plan (DHHL, 2007) and the Kaua‘i Island Plan (DHHL, 2004), 
and its citing within Wailua is in accordance with a survey of beneficiaries conducted in 2004, in which 
Wailua was deemed the most desirable place for residential homesteading.   

2.2  Project Location and Setting 

The property where project actions will occur is located in the Wailua ahupua‘a in the Lihue District on 
the east side of the Island of Kaua‘i, approximately 6 miles north of Lihue (see Figure 2-1).  The project 
site is situated on a broad coastal plain at the base of Kalepa Forest Reserve, directly south of the Wailua 
River.  The project site is divided by Kuhio Highway into two principal areas, including 52 acres makai of 
the highway (makai lands) and approximately 474 acres mauka of the highway (mauka lands).  The 
project site consists of several parcels of land identified as Tax Map Key (TMK) numbers: (4) 3-9-
006:009 (northern makai parcel) and 011 (southern makai parcel) and (4) 3-9-002: 003, 012, 017, 024, 
025, 026, 027, and 035  (Figure 2-2).   

The project site consists of vacant, undeveloped land owned by DHHL that is overgrown with a sparse 
cover of native and non-native vegetation.  During the past 100 years, the majority of the project site was 
used for sugarcane cultivation.  Lydgate Park, Wailua Golf Course, Kaha Lani Resort, Aloha Beach 
Resort, and Wailua Wastewater Treatment Plant (WWTP) border the makai lands.  The mauka lands are 
bordered by Kalepa Ridge, Wailua River channels, the Kaua‘i Community Correctional facility, Wailua 
Golf Course, and undeveloped lands.  The surrounding area is sparsely populated and characterized by 
small resort complexes, recreational parks and facilities, and lands utilized for grazing (Figure 2-3).  

2.3  Project Features and Relevant Considerations. 

The Wailua Development project involves 52 acres makai of Kuhio Highway and approximately 474 
acres on the mauka side of the highway.  The makai portion of the development will be offered as a 
ground lease for revenue-generating purposes with possibly up to 800 timeshare units.  The mauka 
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portion includes a residential community consisting of residential lots (735 lots of a minimum of 10,000 
square feet each), neighborhood commercial lands, buffer lands, general agricultural lands, and 
community use lands including  a pre-school, park, and a DHHL District office (Figure 2-4).  The 
residential units would be constructed in a four-phase approach with approximately 200 units per phase 
(Table 2-1).  A 120-foot wide bypass road (Kapa‘a Relief Route) is anticipated to be incorporated into the 
landscape of the project.  Figure 2-5 shows the layout of the currently proposed development on the 
mauka lands.   

 
Table 2-1:  Major Project Elements 

 
Project Element Location Units Acres 

Residential Lands 
• Phase I (2008-2010) 
• Phase II (2010-2013) 
• Phase III (2013-2016) 
• Phase IV (2016-2019) 

Mauka 735 
• 188 Phase I 
• 201 Phase II 
• 228 Phase III 
• 118 Phase IV 

233 

Revenue Generating 
Lands 
• Timeshare/Resort 

_Development/Commercial 

Makai (2 parcels) Maximum of 800 
timeshare units 

52 

Community Use Lands 
• Preschool 
• Park 
• Community Center 
• District Office 

Mauka  21.2 

Buffer Lands 
• Around the ridges 
• Around Malae Heiau 
• Mauka of Kuhio 

Highway 
• Mauka of State of 

Hawai‘i Department of 
Transportation (DOT) 
Bypass Road 

Mauka  57.4 

Undeveloped 
Agricultural Lands 

Mauka  Approximately 150 

Neighborhood 
Commercial Lands 

Mauka  11.3 

 

Development of the proposed project would include all work necessary to prepare the land and complete 
build-out for residential awards to beneficiaries and revenue-generating purposes.  The project would 
include site improvements for roadways, drainage systems, water systems, overhead electric and road 
lighting systems, and underground telecommunications.  The proposed project would involve clearing 
and limited grading of the area to facilitate construction of roadways, drainage systems, and 
electrical/telecommunications/water systems that would service the development.  In addition, the portion 
of individual residential lots occupied by the footprint of individual houses and driveways will also be 
cleared and graded.   
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2.4  Construction and Estimated Cost 

The budget for the project, which will be funded by DHHL through a private developer purchasing the 
ground lease of the makai lands, is highly dependent upon the design proposed by the developer, and thus 
cannot be estimated at the present time.  The estimate will be presented and refined during the final 
design process.  The design of this residential development would be finished and construction would be 
initiated after completion and acceptance of this draft EA.  The first phase of the mauka development is 
expected to be completed and fully occupied by 2010. 
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SECTION 3  ALTERNATIVES INCLUDING THE PROPOSED ACTION 

3.1  The Proposed Action: Affordable Residential Leasehold Subdivision Development 
and Low Density Revenue-Generating Land Development 

Under the proposed action, the majority of the mauka parcel of land would be developed into a 
subdivision comprising up to 735 affordable single-family residential units of 10,000 square feet each.  In 
addition to the residential units, the mauka parcel of land would be improved with neighborhood 
commercial lands, buffer lands, undeveloped agricultural land, and neighborhood community use lands 
including a pre-school, park, and a DHHL District Office.  A bypass road currently being designed by the 
DOT is anticipated to be incorporated into the landscape of the project (Figure 3-1).  Other site 
improvements would include roadways, drainage system, water system, overhead electric and road 
lighting systems, and an underground telecommunications system.  Improvements will be designed in 
accordance with the applicable standards of DHHL, Kaua‘i County, State of Hawai‘i, and the United 
States (U.S.) Government. 

In order to fund the development of the abovementioned affordable residential units, the Wailua 
Development Project would be enhanced by the inclusion of approximately 11 acres of revenue-
generating neighborhood commercial lands on the mauka parcel of land, and a ground lease of the entire 
makai parcel of land for timeshare and revenue-generating development.  The neighborhood commercial 
lands on the mauka parcel would include tenants such as restaurants and retail shops that target residents.  
The makai lands would include development of a revenue-generating area and time-share condominiums, 
with frontage onto Wailua Golf Course and Lydgate Beach Park.  The condominiums will be multi-story 
structures in a landscaped setting, with a density of no more than 800 units.  In addition, DHHL will grant 
the developer a long-term lease and ground lease waiver of up to 35 years for the makai lands as a means 
to fund the direct and unallocated infrastructure costs for the residential homestead community on its 
mauka lands (DHHL, 2005a). 

The inclusion of neighborhood commercial lands and a ground lease of the makai parcel, in conjunction 
with affordable residential units for qualified applicants will fund the construction of the first phase of 
residential development.  Without the inclusion of the revenue-generating uses into the project scope, it is 
unlikely that the construction of residential units could proceed.  Selection of this option is expected to 
help DHHL meet the demand for affordable housing for qualified native Hawaiians on its waiting list in 
east Kaua‘i. 

3.2  Alternative A: Affordable Residential Leasehold Subdivision Development and 
High Density Revenue-Generating Land Development 

This development scenario was identical to the proposed action, with the exception that the timeshare 
uses on the Makai parcel of land would be developed up to the zoning cap of 1,200 units.  This higher 
density development would be less aesthetically pleasing, would require a greater investment in utilities 
and resources, and the extra revenue generated by the additional units would not be significant enough to 
warrant the higher-density development of the area.  Therefore, this development scenario would not be 
acceptable at this time. 
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3.3  Alternative B: Affordable Residential Leasehold Subdivision Development with No 
Revenue Generating Land Development  

Consideration was given to developing the affordable residential leasehold units without the inclusion of 
revenue-generating uses.  However, without this funding, it is unlikely that the residential units on the 
Mauka portion of the highway could be constructed.  This alternative would thus not meet the project 
objectives and is thus eliminated from further consideration. 

3.4  No Action 

In this scenario the project site would be left vacant and undeveloped, with the exception of the bypass 
road being designed by DOT.  As a consequence, environmental conditions outside the immediate 
vicinity of the bypass road would remain unchanged and no potentially adverse impacts such as additional 
traffic, noise and degradation of air quality would result.  However, beneficiaries on DHHL’s waiting list 
would be denied the opportunity to gain access to housing opportunities in Wailua.  The No-Action 
scenario would not enable DHHL to achieve its goals and objectives for Wailua to provide residential 
opportunities to its beneficiaries. 

The No Action alternative would contribute to a further backlog and waiting period for qualified native 
Hawaiian beneficiaries waiting to receive their awards.  Some applicants have been waiting as long as 30 
years to receive a lot on DHHL land.  Others have since passed on before given an opportunity to receive 
a land award.  Thus the No Action position would further aggravate the situation and would not meet the 
objectives of the Hawaiian Homes Act. 

Therefore, the No Action alternative is considered less favorable than the proposed action and is hereby 
dismissed from further consideration. 
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SECTION 4  ENVIRONMENTAL SETTING AND IMPACTS 

The physical and social environmental setting of the project site and the probable impacts of the Proposed 
Action are described in this section of the report.  The potential impacts described in this section relate to 
the Build Alternatives only since the No Action Alternative would result in no impact to existing 
conditions at the project site. 

4.1  Physical Environment 

4.1.1 Topography  

The project site is located on a gently sloping coastal plain on the eastern flank of Kalepa Ridge, which 
parallels the coast approximately one mile inland from the shore.  The elevation in the 452-acre project 
site ranges from approximately 200 feet above mean sea level at the foot of the ridge to near sea level at 
the eastern boundary.   

Potential Impacts and Mitigation 

The project site exhibits no unique topographical features.  Clearing, grading and grubbing would occur, 
but not to the extent that would significantly alter the general topography of the area.  Grading activities 
are not expected to be extensive for the development of roads and infrastructure for the subdivision.  The 
proposed project is not anticipated to have any adverse impact on the underlying topography of the area.  
No mitigation is required. 

4.1.2 Geology and Soils 

The Island of Kaua‘i consists of a single shield volcano, which is deeply eroded and partly veneered with 
volcanics that occurred after shield-building.  The primary veneer on the old shield is composed of the 
Koloa Series volcanics.  Lava flows of the Koloa Series cover about half the surface of the eastern part of 
Kaua‘i, including the project area; they form the entire floor of the Lihue basin except for two small 
kipuka (exposed mounds or depressions left uncovered by a lava flow) of Waimea Canyon Series 
volcanics (Macdonald et al., 1983). 

The project site is located on a coastal plain extending up to one mile inland from the shore that was 
formed from recent alluvial and beach deposits.  Major soils in the project area include those in the Lihue, 
Kaena, Hanamaulu, Koloa, and Mokuleia Series.  The surface soil within the project site consists of the 
following soil types:  Lihue silty clay, 0 to 8 percent slopes (LhB), Lihue silty clay, 8 to 15 percent slopes 
(LhC), Lihue silty clay, 15 to 25 percent slopes (LhD), Kaena clay, brown variant, 1 to 6 percent slopes 
(KavB), Kaena clay, brown variant, 6 to 12 percent slopes (KavC), Hanamaulu silty clay, 15 to 25 percent 
slopes (HsD), Hanamaulu stony silty clay, 10 to 35 percent slopes (HtE), Koloa stony silty clay, 3 to 8 
percent slopes (KvB), Mokuleia fine sandy loam (Mr), and Mokuleia clay loam, poorly drained variant 
(Mta).  Figure 4-1 presents the soil types found in the vicinity of the project site area, based on 
information from the Natural Resource Conservation Service (NRCS). 
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Potential Impacts and Mitigation 

The geologic conditions at the project site impose no overriding constraints on the project and no 
mitigation measures are expected to be required. 

Potential erosion impacts could occur as a result of construction activities (e.g., clearing, grading, 
grubbing, excavation and trenching) that disturb the earth and soils.  Exposed soils are susceptible to 
erosion, especially if it rains heavily during site work periods.  Wind erosion may cause some 
unavoidable soil loss, but the greater concern is silt runoff.  Adverse impacts would be minimized or 
avoided as a result of both temporary and permanent erosion and sedimentation control measures that 
shall be implemented during the development of roads and infrastructure for the subdivision.  Proposed 
work shall comply with State and County erosion control standards and requirements including, but not 
limited to, preparation of a County approved erosion control plan. 

4.1.3 Fire Hazard 

In a letter dated August 3, 2007 Mr. Glenn Sato of the County of Kaua‘i Office of Economic 
Development (OED) noted that the project area and surrounding areas are prone to periodic brush fires.  
The threat of fire in the project area was also noted in a July 30, 2007 letter by the State of Hawai‘i 
Department of Land and Natural Resources (DLNR) Division of Forestry and Wildlife (DLNR-DFW). 

Potential Impacts and Mitigation 

In order to reduce the chance of a brushfire starting in the residential area and moving through the Kalepa 
forest reserve, a firebreak should be constructed along the mauka portion of the residential subdivision. 

4.1.4 Geologic Hazard 

Earthquakes in the Hawaiian Islands are primarily related to volcanic activity and are caused by magma 
moving beneath the earth’s surface.  Earthquakes may occur before or during an eruption, or they may 
result from the underground movement of magma that comes close to the surface but does not erupt.  The 
island of Kaua‘i has experienced episodes of seismic activity of varying intensity, but available historical 
data indicates that the number of major earthquakes occurring on Kaua‘i have generally been fewer and of 
lower intensity compared with other islands, such as the Big Island. 

Strong earthquakes endanger people and property by shaking structures and by causing ground cracks, 
ground settling, and landslides.  The size of an earthquake is commonly expressed by its magnitude on the 
Richter scale, which is a measure of the relative size of the earthquake wave recorded on seismographs.  
No strong earthquakes (magnitude 5 or greater) have been felt on Kaua‘i.  The Uniform Building Code 
(UBC) seismic provisions classify seismic hazards related to building construction.  The UBC seismic 
provisions contain six seismic zones, ranging from 0 (no chance of severe ground shaking) to 4 (10% 
chance of severe shaking in a 50-year interval).  The island of Kaua‘i is designated UBC Seismic Zone 1.   

The potential for rockfalls or landslides was introduced by the DLNR Land Division Special Projects 
Coordinator in an August 31, 2007 letter, and by the DLNR Engineering Division (DLNR-ED) in an 
August 30, 2007 letter.  Several recommendations were included in the letter, including slope studies of 
any areas with a slope grade greater than 20%, and hazard buffer zones and disclosures to landowners in 
any areas with rockfall or landslide risks.  
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Potential Impacts and Mitigation 

Earthquakes are unpredictable natural events, which have the potential to affect property and buildings; 
however, based on the UBC rating, impacts from earthquakes are highly unlikely.  The threat from 
geologic hazards will always exist because humans have little control over the frequency and intensity of 
a natural event.  Proposed activities for the development of roads and infrastructure for the subdivision 
shall be accomplished in accordance with accepted building and construction standards.  No mitigation is 
required. 

4.1.5 Flora 

A botanical field survey of the project site was performed on July 17 and 18, 2007.  The survey area 
included the mauka and makai parcels, but did not include the area designated for undeveloped 
agricultural use.  The full report by LeGrande Biological Surveys, Inc. (2007) is presented in Appendix A.  
The primary objectives of the botanical field study were to:  

 provide a general description of the vegetation on the 452-acre project site; 

 inventory the flora; 

 search for threatened and endangered species as well as species of concern; and 

 identify areas for potential environmental problems or concerns and propose appropriate 
mitigation measures. 

The project site is dominated by non-native plant species, composed mostly of a koa haole (Leucaena 
leucocephala) and Guinea grass (Panicum maximum) scrub within the fallow agricultural fields 
(LeGrande, 2007).  Large alien tree species dominate the natural drainages and edges of the fallow fields.  
A total of 88 plant species were observed within the survey area, 83 are alien, three are Polynesian 
introductions, and two are indigenous.  Therefore, 98% of the plant species observed are alien (including 
the Polynesian introductions), and 2% are native.  An inventory of all the plants observed within the 
survey area is presented in the species list at the end of Appendix A. 

Potential Impacts and Mitigation  

None of the plants which occur on the project site is a threatened or endangered species or a species of 
concern (U.S. Fish and Wildlife Service (USFWS), 1999a, 1999b, 2004; Wagner et al., 1999) thus no 
special protection measures are warranted or proposed.  A wetland exists within the area designated for 
undeveloped agricultural use, southeast of the mauka residential lands parcel.  A potential wetland area 
was observed within the mauka area of the project site, although this has not been confirmed with a 
jurisdictional wetland delineation.  This area is currently proposed to remain undeveloped agricultural 
lands.  If, in the future, this area is proposed for development, EI recommends that a jurisdictional 
wetland delineation be performed at the project site to assess whether any wetlands exist.  For a further 
discussion of known wetlands in the vicinity of the residential lands, refer to Section 4.1.7.   

The survey area has been utilized in the past for agriculture, thus the disturbance level is high within the 
property and dominated by alien vegetation. The three Polynesian introduced plant species found during 
the survey are, ki or ti (Cordyline fruticosa), niu or coconut palm (Cocos nucifera), and noni (Morinda 
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citrifolia). Both native species observed within the survey area are indigenous (native to Hawai‘i and 
elsewhere), milo (Thespesia populnea) and uhaloa (Waltheria indica). 

Other than the potential presence of an on-site wetland, no issues or concerns were observed that would 
require mitigation during the development of the project site.  Nevertheless, the following measures are 
recommended for implementation during the future development of the project site to further reduce 
potential impacts associated with clearing existing vegetation on the project site: 

• Plants growing along the northern boundary of the mauka parcel (southern side of the Wailua 
River) should be preserved, as grading and building along the top of the slope may cause runoff 
and the extant plants growing along the slope could help to mitigate unwanted runoff into the 
river. 

• The Wailua Golf course is in close proximity to the southern makai parcel. Stray golf balls were 
observed in all areas of the parcel.  Mitigation to ensure that golf balls do not enter the area 
should be incorporated into the development plan.  

• The proposed development of the three parcels is not expected to have significant negative 
impacts on the botanical resources of the project site. Landscaping with native or Polynesian 
introduced plants is recommended for the project, with the goal of improving the botanical 
resources of the area and preventing the spread of invasive species. 

4.1.6 Fauna 

There are no critical habitat areas located on or in the near vicinity of the subject property (Figure 4-2).  
An ornithological and mammalian survey of the proposed development was completed by Phillip Bruner 
(2007).  The full report can be found in Appendix B.  The primary purpose of the survey was to determine 
if there were any federally listed endangered, threatened, proposed, or candidate avian or mammalian 
species on, or in the immediate vicinity of the project site, and to note any natural resources important to 
native and migratory species. 

A field survey of the subject property was conducted from July 17 through July 20, 2007.  The survey of 
mammals was limited to visual and auditory detection, and by searching for animal tracks.  The findings 
of this mammalian survey are consistent with the results of other surveys conducted within the lowland 
areas of Kapa‘a in the recent past.  The survey was completed by walking the entire area each day during 
early morning and late afternoon hours when birds are most active and detectable.  Evening searches for 
the endemic and endangered Hawaiian Hoary Bat or Ope‘ape‘a (Lasiurus cinereus semotus) were made 
using a Pettersson Elektronik AB Ultrasounds Detector D 100.  No species either currently listed, or 
proposed for listing under either the USFWS or the State of Hawai‘i's endangered species programs were 
detected during the course of this survey.  

Mammals encountered during this survey included feral cats (Felis catus) and pigs (Sus scrofa).  
Although no Hawaiian Hoary Bats were recorded during the course of this survey, it is likely that bats do 
use resources within the general area.  In addition, it is likely that roof rats and house mice are present 
within the project site.  A previous feral mammal study conducted 1 mile north of the project area in 
Kapa‘a (Bruner, 1994 in Kimura International (KI), 2002) reported the presence of cats, rats, and mice.  
This study also noted that the endemic and endangered Hawaiian Hoary Bat had been observed in the 
Wailua Bridge area.   
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A total of eighteen alien bird species were recorded during the survey.  No native land birds were 
recorded, but the potential presence of the Pueo or short-eared Owl in the vicinity of the project site was 
noted.  One native waterbird was recorded: a subadult Black-crowned Night Heron or ‘Auku‘u 
(Nycticorax nyctocorax hoactli).  ‘Auku‘u are the only native waterbirds that are not listed as endangered 
or threatened.  Two seabird species were observed flying over the property:  the Great Frigatebird or ‘Iwa 
(Fregata minor palmerstoni) and the White-tailed Tropicbird or Koa‘e kea (Phaethon lepturus 
dorotheae).  No migratory shorebirds were recorded, but the survey dates fell within the timeframe where 
these birds breed in the Arctic.  The Pacific Golden-Plover or Kolea (Pluvialis fulva) is the most common 
migratory shorebird in Hawai‘i, and would be expected to forage along the roads and other open areas on 
the mauka and makai sections of the property between August and the end of April.   

The 1994 Bruner study recorded twenty-one species of introduced (exotic) birds, but no resident endemic 
land birds (KI, 2002).  The 1994 study also noted that the threatened Newell Shearwater (Puffinus 
newelli) may occur within the vicinity of the Wailua River.  These birds travel from their nesting sites in 
the mountains to the open sea, where they forage.  During this trek, the birds likely use the Wailua River 
area as a flight path.  The threatened Newell Shearwater can be impacted by the presence of street lights.  
When young birds leave their burrows and make their first trip out to sea in late fall they sometimes are 
attracted to urban lights and may strike power lines and fall on highways.   

An August 16, 2007 letter from the DLNR-DFW Kaua‘i District noted that the project site is located in an 
area known for high levels of seabird migration, specifically mentioning Newell’s Shearwater and the 
Hawaiian petrel (Pterodroma phaeopygia).  In an August 22, 2007 letter the USFWS noted that several 
species have been observed in the vicinity of the project, including the Newell’s Shearwater, the 
Hawaiian Petrel, Hawaiian Hoary Bat, Hawaiian Goose, Hawaiian Duck, Hawaiian Moorhen, Hawaiian 
Coot, and Hawaiian Stilt.  The USFWS letter also mentioned the potential for wetland habitats in the 
vicinity of the project (USFWS letter, August 22, 2007). 

In a letter from the OED dated August 3, 2007 Mr. Glenn Sato pointed out the potential for invasive 
species such as coqui frogs to be introduced into the project area via landscaping materials.   

Potential Impacts and Mitigation  

The project site is not known to contain any threatened, endangered, or candidate avian or mammalian 
species; therefore, no adverse impacts are anticipated.  The potential to introduce invasive species exists 
during construction activities, particularly the landscaping phase.  Feral pigs were noted as a potential 
problem by the DLNR-DFW in their August 30, 2007 letter.  In light of these considerations, project 
completion should include closely monitoring any imported materials for invasive species such as coqui 
frogs.  Project design may take in to account the potential for feral pigs to enter the property along the 
mauka property boundary, and may incorporate design elements to discourage this occurrence.   

Although wildlife surveys conducted did not detect the Hawaiian Hoary Bat within the project area, this 
species could possibly exist in the vicinity of the project area.  The Hawaiian Hoary Bat is a federally 
listed endangered species.  As a consideration for minimizing impacts to these species, if a Hawaiian 
Hoary Bat is sighted perched within the project area, the contractor shall temporarily suspend work 
activities in the immediate proximity of the animal until the bat moves on its own accord.   

During the months of June through August, Hawaiian hoary bats could potentially be breeding in the 
vicinity of the project area.  Young bats, which are unable to fly, cling to trees and possibly bushes and 
shrubs and could potentially be injured or killed by tree felling and vegetation clearing.  DHHL will 
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consider scheduling the start of the project and the majority of the initial clearing and grubbing period to 
fall outside of the bat breeding season between June and August, as much as possible, in order to 
minimize the potential of harming young bats.  If bats are inadvertently encountered during construction, 
adequate mitigation measures as defined by Section 7 of the Endangered Species Act will be 
implemented. 

It is likely that small numbers of the endangered endemic Hawaiian Petrel and threatened Newell’s 
Shearwater overfly the project site between the months of May and October.  In order to reduce the 
potential for interactions between nocturnally flying Hawaiian Petrels and Newell’s Shearwaters with 
external lights and man-made structures, it is recommended that any external lighting planned in 
conjunction with this development be shielded.  No work will be conducted at night during the 
construction phase of the project in order to prevent potential collision injury with nocturnal avian 
species.  DLNR-DFW Kaua‘i District recommended the utilization of shielded lights, avoidance of tree-
mounted lights, avoidance of outdoor up-lighting, avoidance of up-lighting and unshielded lighting in 
water features, and consultation with DLNR-DFW Kaua‘i District and the USFWS prior to finalizing 
light plans, and incorporation of underground utilities where possible (August 16, 2007 letter, DLNR-
DFW Kaua‘i District).   

USFWS recommended that project planning and development take into account the proximity of 
development to natural habitats, to assure the incorporation of an adequate buffer between man-made 
structures and natural or wetland habitats (August 22, 2007 letter, USFWS).  USFWS also recommended 
attention to lighting, similar to that discussed in the previous paragraph. 

4.1.7 Wetlands 

The USFWS 1978 National Wetland Inventory Map indicates the presence of wetlands due east and south 
of the southern portion of the mauka residential lands parcel (Figure 4-3, Wetlands Map), although no 
wetlands are depicted in the area slated for residential development.  This wetland falls within the general 
agricultural lands parcel.  The flora survey conducted within the project area from July 17 and 18, 2007 
indicated the presence of on-site wetland plants, although the other two criteria necessary for an area to be 
designated a jurisdictional wetland (i.e., the presence of hydric soils and indications of hydrology) were 
not evaluated as part of the flora survey.  The area identified as a potential wetland is shown on Figure 4-
3.  Because the potential wetland area is not intended for development, but is instead slated to remain 
undeveloped agricultural lands, a wetland delineation is not required.  If future plans involve development 
of this area, a jurisdictional wetland delineation should be conducted to determine whether a wetland 
exists.   

Surface water and groundwater from on-site move eastward toward the ocean.  Drainage improvements 
are currently limited to the makai side of Kuhio Highway and along Leho Drive (DHHL, 2007).  Surface 
water in the southern portion of the project area most likely drains into the stream running south and west 
between the mauka residential lands parcel and the wetland.  This stream flows southwest and then 
southeast into a drainage ditch on the mauka side of Kuhio Highway, which eventually crosses Kuhio 
Highway and extends east toward the ocean.  The stream would act as a barrier to surface water from on-
site reaching the wetland.  Therefore any on-site activities are not likely to discharge into the wetland.     

Potential Impacts and Mitigation  

The known wetland area located south of the mauka development area is intended to remain in 
undeveloped agricultural lands.  The potential wetland area identified during the botany survey is also to  
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remain part of the undeveloped agricultural lands, thus a wetland delineation is not required.  If future 
development plans include the area of the potential wetland, a jurisdictional wetland delineation should be 
conducted.  If a wetland area is identified during the survey, designs and plans for development within the 
vicinity of the wetland must be in accordance with U.S. Army Corps of Engineers (USACE) rules and 
regulations.   

USFWS recommended that project planning and development take into account the proximity of 
development to natural habitats, to assure the incorporation of an adequate buffer between man-made 
structures and natural or wetland habitats (August 22, 2007 letter, USFWS).   

Surface water drainage patterns must be taken into account when designing the stormwater collection and 
conveyance systems of the proposed development.  Systems should be designed to minimize the 
introduction of excess sediment or contaminants into the stream or the wetland area.  Potential drainage 
improvements may include grassed shoulder swales along roads, outlet and/or transition structures, and 
detention basins (DHHL, 2007). 

Construction activities should be timed and controlled to avoid excessive sediment runoff from the project 
area into the streams or the wetland.  Site activities should incorporate silt fences and best management 
practices (BMPs) to minimize soil loss from the site.  Construction activities should, as much as possible, 
be scheduled to avoid the rainy season. 

4.1.8 Water Resources 

A. Groundwater 

The project site overlies the Wailua aquifer system (Figure 4-4).  According to Mink and Lau (1992), the 
northern portion of the project site is underlain by two aquifers.  The upper aquifer, code 20103111 
(21111), is listed as an unconfined (the aquifer is not confined under pressure beneath relatively 
impermeable rocks or soil), basal (fresh water in contact with seawater), dike-type (contained in 
horizontally extensive lavas) aquifer.  This aquifer has potential use and is used as a drinking water 
source.  This irreplaceable aquifer contains fresh water (less than 250 milligrams per liter of chlorine ions 
(mg/L Cl-)) and is listed as having a high vulnerability to contamination. 

The lower aquifer, code 20103122 (21113), is listed as a confined (the aquifer is confined under pressure 
beneath relatively impermeable rocks or soil), basal (fresh water in contact with seawater), dike-type 
(contained in dike compartments) aquifer.  This aquifer has potential use and is used as a drinking water 
source.  This irreplaceable aquifer contains fresh water (less than 250 mg/L Cl-) and is listed as having 
low vulnerability to contamination (Mink and Lau, 1992). 

The southern portion of the project site is underlain by two separate aquifers.  The upper aquifer, code 
20102116 (22211), is listed as an unconfined (the aquifer is not confined under pressure beneath 
relatively impermeable rocks or soil), basal (fresh water in contact with seawater), sedimentary-type 
(contained in non-volcanic lithology) aquifer.  This aquifer has potential use and is ecologically 
important.  This irreplaceable aquifer has low salinity (less than 250 to 1,000 mg/L Cl-) and is listed as 
having a high vulnerability to contamination. 

The lower aquifer, code 20102111 (21212), is listed as unconfined (the aquifer is not confined under 
pressure beneath relatively impermeable rocks or soil), basal (fresh water in contact with seawater), flank-
type (contained in horizontally extensive lavas) aquifer.  This aquifer has potential use and is used as a 
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drinking water source.  This irreplaceable aquifer contains low salinity (250 to 1000 mg/L Cl-) and is 
listed as having moderate vulnerability to contamination (Mink and Lau, 1992). 

The entire aquifer system is contained within the Wailua drainage basin divides.  Median annual rainfall 
over the aquifer ranges is 146 inches, reflecting extremely high rainfall in the interior where the boundary 
reaches to Mount Wai‘ale‘ale.  The average annual rainfall at the project site is around 60 inches (Juvik, 
1998).   

The County of Kaua‘i, Department of Water (DOW) has several well and tank sites in operation across 
the Wailua River in the Wailua and Kapa‘a regions.  The most recent (year 2006) annual water quality 
report available for the wells tapping the Wailua system indicate that the system was compliant with all 
current State of Hawai‘i and the United States Environmental Protection Agency (EPA) drinking water 
standards (DOW, 2007).  There is currently a shortage in water supply in the Wailua-Kapa‘a region.  
DOW has many proposed improvements for the water system within the Wailua-Kapa‘a region over the 
next 20 years.  The proposed water supply and well improvements include three wells within the Kapa‘a 
Homesteads area, a well and chlorination facility within the Wailua Homesteads, and a chlorination 
facility for the Nonou Well (DHHL, 2007).  The DLNR Commission on Water Resource Management 
(DLNR-CWRM) recommended coordination with the County of Kaua‘i to incorporate this project into 
the County’s Water Use and Development Plan, and also recommended that the project look into feasible 
alternative non-potable water resources, including reclaimed wastewater. 

B. Surface Water 

Surface runoff from the project site occurs by overland sheet flow to the east-southeast with the majority 
of the project site having gentle slopes.  The ground cover generally consists of grasses, shrubs, and small 
trees.  The potential for construction-related runoff was noted in a letter from the OED (August 3, 2007 
letter, OED). 

The mauka parcel of land currently receives excess water that is discharged from an irrigation reservoir 
located above Kālepa Ridge via an old water tunnel on the western property boundary.  This is reportedly 
due to a broken valve at the bottom of the reservoir.  The volume of water currently being discharged 
from the water tunnel is estimated at 800 gallons per minute or over one million gallons per day.  The 
excess water drains into the irrigation ditch system that was established during sugarcane cultivation; 
however, due to erosion and lack of maintenance, much of the ditch system is damaged and does not 
adequately contain the excess water being discharged from the water tunnel.  Therefore, low-volume 
trickles of water extend across the western portion of the mauka parcel, extending in a general east-
southeasterly direction.  This situation was observed during the July 17, 2007 site walk and also during a 
site visit conducted on September 27, 2007.  The volume of water can reportedly reach much more 
significant volumes than that observed during the summertime site visits, particularly following periods 
of heavy rain.  The disrepair of the water distribution system was noted in letters from Hui Kako‘o ‘Aina 
Ho‘opulapula and Kipukai Kuali‘i, although these respondents mistakenly referenced a collapsing tunnel 
as part of the problem.  These two respondents expressed concern about the status of the area water 
distribution system, and recommended that the problem be addressed immediately.  The DLNR Land 
Division Special Projects Coordinator also noted past flooding problems in the area as a result of the 
reservoir, and recommended that appropriate measures be taken to minimize future flooding of the area 
and a risk disclosure to future residents who could be impacted by flooding. 

Urbanization of the Wailua River watershed was noted as a potential problem by the DLNR Division of 
Aquatic Resources (DLNR-DAR).  Specifically, DLNR-DAR noted that current ordinances and laws do 
not adequately protect the quality or quantity of receiving waters such as the Wailua River and coastal 
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marine waters.  The DLNR-CWRM also noted the potential for ground or surface water degradation.  
DLNR-DAR urged the project to consider following low impact urban development guidelines and laws 
recommended by the regional USEPA office, while DLNR-CWRM recommended that approvals for the 
project be conditioned upon a review by the State of Hawai‘i Department of Health (DOH) and the 
developer’s acceptance of any resulting requirements related to water quality.   

If the irrigation ditch system was properly maintained and managed the excess water being discharged 
from the water tunnel would be transported through a network of ditches and eventually drain into either 
holding reservoirs or the irrigation ditches along the Cane Haul Road, which flow into a stream within the 
undeveloped agricultural lands parcel. This stream flows southwest and then southeast into a drainage 
ditch on the mauka side of Kuhio Highway, which eventually crosses Kuhio Highway and extends east 
toward the ocean.  Figure 4-5 presents the surface water drainage features for the project area.    

Potential Impacts and Mitigation 

Proper maintenance and management of the excess surface water would allow continued water flow into 
the wetlands and the lands slated for agricultural use.  This would require some repair of the eroded and 
damaged ditch system, which should be a priority during development of the mauka property.  Any 
alteration of the stream channel, diversion of the stream, or new or expanded diversions of surface water 
would require getting the proper permits from DLNR.  DHHL will work with DLNR (the neighboring 
land owner) to establish a water management plan for all water that flows from the Kālepa Ridge 
reservoir and through the project site.    

The proposed project could potentially contribute to pollutant loads by way of runoff during construction 
and increased impermeable surfaces.  In addition, the proposed project would add impervious surface 
areas to a presently undeveloped site, thereby increasing surface runoff volume and velocity within the 
project area.  Roadway drainage and a drainage master plan would need to be designed and/or 
implemented prior to development of the area to properly channel and handle stormwater runoff (DHHL, 
2007).  These plans should take into account the urban planning suggestions introduced by the DLNR-
DAR. 

Concerns about these potential impacts and the need for proper permitting were raised in a letter from the 
DOH Clean Air Branch letter dated August 1, 2007.  In an effort to mitigate such impacts, storm drain 
systems will be designed in accordance with the Total Maximum Daily Load (TMDL) objectives and 
guidelines established by the DOH.  Other pollutant load reduction practices will be addressed during the 
construction phase of the proposed project through the National Pollutant Discharge Elimination System 
(NPDES) permit process and consultation with permitting agencies. 

4.1.9 Flood Hazard 

As discussed in Section 4.1.8, the mauka parcel of land currently receives excess surface water that is 
discharged from an irrigation reservoir located above Kālepa Ridge via an old water tunnel on the western 
property boundary.  Due to lack of maintenance and erosion of the on-site irrigation ditch system, low-
volume trickles of water extend across the western portion of the mauka parcel, extending in a general 
east-southeasterly direction.  This situation was observed during the July 17, 2007 site walk and also 
during a site visit conducted on September 27, 2007.  The excess surface water runoff is currently causing 
minor flooding conditions in various portions of the mauka residential lands parcel and also along the 
Cane Haul Road near the neighborhood commercial lands parcel.  Currently, the excess surface water 
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drains into a drainage ditch along the mauka side of Kuhio Highway and is eventually discharged into the 
ocean.  

In addition to this overflow, small amounts of surface runoff may occur over short distances in portions of 
the project area, with the resultant overland sheet flow generally moving in an east-southeasterly direction 
across the mauka residential lands parcel.  USFWS maps show a wetland occurring southeast of the 
mauka residential lands parcel, with a stream running south and west between the mauka residential lands 
parcel and the wetland.  Surface water flow in the southern portion of the mauka residential lands parcel 
likely drains to this stream, and as a result is carried southwest and then southeast toward the ocean rather 
than draining into the wetland.  Significant volumes of surface water flow within the makai parcels of 
land are unlikely.  Small amounts of surface runoff may occur over short distances, with the resultant 
overland sheet flow generally moving in an easterly or southeasterly direction.   

The project site does not lie within either the 100-year or the 500-year flood zone, as defined by the 
Federal Emergency Management Agency (FEMA).  The DLNR-ED noted that the project site falls within 
Flood Zone X, and thus is not regulated by the National Flood Insurance Program (August 15, 2008 letter, 
DLNR-ED).  The northeast corner of the mauka parcel, however, is included in the Tsunami Inundation 
Zone (Figure 4-6).  Mr. Sato of the OED pointed out the need for a clear tsunami evacuation response 
plan for the subdivision (August 3, 2007letter, OED), however because the area of the project that occurs 
within the Tsunami Inundation Zone is undeveloped buffer, an evacuation response plan will not be 
necessary. 

Potential Impacts and Mitigation  

Project development will be impacted by the current flood condition resulting from the excess surface 
water runoff.  Excess water being discharged from the water tunnel should be properly managed so that it 
will serve as an asset to the development. DHHL will work with DLNR (the neighboring land owner) to 
establish a water management plan for all water that flows from the Kālepa Ridge reservoir and through 
the project site.  Aside from the current flood condition associated with the excess water being discharged 
from the water tunnel, which can be mitigated with proper management, no adverse impacts are 
anticipated from flood hazards. 

Although a small portion of the mauka parcel is located within the Tsunami Inundation Zone, since it is 
not planned for residential development, no mitigation is required.  Development plans should take this 
into account when designing uses in this area of the subject property, and include plans for a tsunami 
warning and evacuation system if residences are planned in this area.   

4.1.10 Hazardous and Toxic Materials Considerations 

The southern makai parcel has never been developed and as a result no known hazardous substances are 
believed to exist on the property, either currently or historically.  No evidence of hazardous waste was 
observed on the southern makai parcel during a site visit conducted on July 17, 2007.  Discarded 
automobile parts including a muffler and a tire were observed inside the fenced lot, along with scattered 
rubbish items such as a machine fan and an aerosol can.  A few cattle were grazing within the 
southwestern area of the lot.  Visible portions of the remainder of the southern makai parcel appeared free 
of additional trash disposal or discarded items.   
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The northern makai parcel and the mauka parcel of land were used for growing sugarcane between the 
early 1900’s and 2002.  On-site indications of this use included metal irrigation aqueducts left on both the 
northern makai parcel and the mauka parcel, as well as an irrigation pump system with filtering/fertilizer 
tanks located near the northwestern corner of the mauka property.  The tanks were presumed to be a 
means for mixing fertilizer or pesticides into irrigation water to be distributed over the fields.  Interviews 
conducted during the Phase I Environmental Site Assessment (ESA) confirmed that herbicide and 
pesticide applications were conducted regularly and included three applications to each crop.  Applied 
pesticide/herbicide chemicals included atrozin, pentamethyline, amatrine, and carmax.    

A small section of the mauka portion of the project site adjacent to Kuhio Highway was formerly used as 
a temporary debris dump following Hurricane Iniki.  Underlying soil (to a depth of approximately three 
inches below grade surface) in the area of the onsite waste disposal site was reportedly removed after the 
termination of these activities.  Under contract with the County, an environmental firm provided quality 
assurance/quality control (QA/QC) monitoring of all cleanup tasks performed by a construction 
contractor.  The site was then cleared of all debris on the surface and from trenches.  Area soils where 
debris was removed and excavated were tested to ensure that no residuals remained.  Clean soil backfill 
was placed, grading occurred to restore original grades.  The project was completed in 1995 (email 
communication, Troy Tanigawa, 2007).   

The project site reportedly receives excess runoff from an irrigation reservoir located above Kālepa Ridge 
via an old water tunnel.  It is unknown whether this runoff contains hazardous chemicals/wastes or 
agricultural chemicals. 

EI’s review of a 1910 topographic map noted a railroad spur in the central portions of the mauka property 
side of the project site. Railroad spurs are typically considered environmental concerns because of the 
propensity for material dumping and spillage at these railroad dead ends. 

The Phase I environmental site assessment conducted by EI is included in Appendix C.  

Potential Impacts and Mitigation  

Herbicide and pesticide application (reported to include atrozin, pentamethyline, amatrine, and carmax) 
was conducted regularly on the project site and included three applications to each crop.  Although there 
were no visual indications of potential impacts at the project site or surrounding properties during EI’s 
site reconnaissance, based on EI’s experience with former sugarcane lands, it is possible that the 
application of pesticides applied to the sugarcane fields, over time, may have accumulated in the 
underlying soil, both at the project site and surrounding properties.  The potential presence of chemicals 
in the soil was noted as a concern by two of the preconsultation respondents:  Hui Kako‘o ‘Aina 
Ho‘plupaplua and Kipukai Kuali‘i.   

The following have been identified as potential impacts: 

• the project site’s durational use for agricultural land, and its planned development as residential 
lots;   

• the former presence of a railroad through the mauka portion of the property, because of the 
propensity for material dumping and spillage at these railroad dead ends; and 

• The potential for excess runoff from an upgradient irrigation tunnel to contain hazardous 
chemicals/wastes or agricultural chemicals.   
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These potential impacts will be mitigated by designing and conducting a screening-level site investigation 
prior to any on-site development activities.  The investigation protocol will be designed in accordance 
with DOH rules and regulations, and will most likely consist of multi-incremental soil sampling.  Sample 
sites would be randomly chosen, with the exception of targeted sampling in the vicinity of the irrigation 
pump system, the vicinity of the former railroad terminus, and in the path of surface water runoff from the 
upgradient irrigation tunnel.  Based on the results of the screening, additional investigation or remediation 
would be designed as necessary for worker protection and to prepare the land for residential development. 

4.1.11 Climate and Air Quality 

The regional and local climate together with the amount and type of human activity generally dictate the 
air quality of a given location.  The climate of the project area is affected by its near coastal situation.  
Prevailing winds are northeasterly trade winds, which are more prevalent during the summer months than 
in the winter.  Temperatures in the project area are generally very consistent and moderate with average 
daily temperatures ranging from about 60 degrees Fahrenheit (°F) to 80°F.  The closest air quality station 
is in Lihue (DOH, 2005).  The project area meets the standards of the Clean Air Act, and thus in 
considered to be within an attainment area (ibid).   

Potential Impacts and Mitigation 

The major potential short-term air quality impact of the project will occur from the emission of fugitive 
dust during construction.  Uncontrolled fugitive dust emissions from construction activities are estimated 
to roughly amount to about 1.2 tons per acre per month under conditions of “medium” activity (EPA, 
1995).  The need to control fugitive dust during construction was highlighted by the OED (August 3, 
2007 letter, OED).  An effective dust control plan will need to be implemented in order to eliminate 
emissions of fugitive dust from future construction activities at the property line in order to comply with 
State of Hawai‘i Air Pollution Control regulations. 

In order to control dust, active work areas and any temporary unpaved work roads should be watered at 
least twice daily on days without rainfall.  Use of wind screens and/or limiting the area that is disturbed at 
any given time will also help to contain fugitive dust emissions.  Wind erosion of inactive areas of the 
project site that have been disturbed could be controlled by mulching or by the use of chemical soil 
stabilizers.  Dirt-hauling trucks will be covered when traveling on roadways to prevent dust generation 
during transport.  A routine road cleaning and/or tire washing program will also help reduce fugitive dust 
emissions that may occur as a result of trucks tracking dirt onto paved roadways in the project area.  
Paving of parking areas and establishment of landscaping early in the construction schedule will also help 
control dust.  Monitoring dust at the project boundary during the period of construction could be 
considered as a means to evaluate the effectiveness of the project dust control program and to adjust the 
program if necessary. 

During construction phases, emissions from engine exhausts (primarily consisting of carbon monoxide 
and nitrogen oxides) will also occur both from on-site construction equipment and from vehicles used by 
construction workers and from trucks traveling to and from the project site.  Increased vehicular 
emissions due to disruption of traffic by construction equipment and/ or commuting construction workers 
can be alleviated by moving equipment and personnel to the project site during off-peak traffic hours. 

Any long term impacts on air quality due to indirect emissions created from supplying the project with 
electricity and from the disposal of waste materials generated by the project will likely be small based on 
the relatively small magnitudes of these emissions.  Nevertheless, indirect emissions from project 
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electrical demand could likely be reduced somewhat by incorporating energy-saving features into project 
design requirements.  This might include the use of solar water heaters; designing building space so that 
window positions maximize indoor light without unduly increasing indoor heat; using landscaping where 
feasible to provide afternoon shade to cut down on the use of air conditioning; installation of insulation 
and double glazed doors to reduce the effects of the sun and heat; providing movable, controlled openings 
for ventilation at opportune times; and possibly installing automated room occupancy sensors. 

Solid waste related air pollution would be reduced somewhat by the promotion of conservation and 
recycling programs within the proposed development.  This would reduce solid waste volumes, which 
would in turn reduce any related air pollution emissions proportionately. 

4.1.12 Noise 

Noise in the vicinity of the project site is not anticipated to be a finding of concern for the Wailua area.  
Current noise-generating activities in the area are limited to motor vehicle traffic along Kuhio Highway 
and the Aloha Beach Resort, comprising a resort and condominiums.  In the vicinity of the coastline, 
ambient noise levels will be affected by the sounds of ocean waves, although this noise tends to mask 
other less-favorable noises such as traffic.  Proposed development of the project site will include 
residential and revenue-generating uses, neither of which would be expected to generate significant 
increases in the noise levels of the area.  No noise study was required for this project. 

Potential Impacts and Mitigation 

During the construction phase of the project, typical construction noise would be audible in the area in the 
immediate vicinity of construction work sites.  Noise from construction activities must comply with the 
DOH noise regulations as specified for construction related activities.  Such regulations include the use of 
properly muffled construction equipment, maintaining hours during which construction is permitted, and 
ensuring that noise levels fall within permitted levels during those hours.  According to DOH regulations, 
noisy construction activities are not allowed during the nighttime hours or on Sundays and holidays.  Use 
of curfew periods during the construction phase should help to minimize risks of adverse noise impacts. 

After construction is complete, noise generated from stationary mechanical equipment on the project site 
must meet the DOH noise regulations, which allow adjustments for existing ambient noise levels.  
According to DOH regulations, maximum permissible noise levels for construction equipment during 
nighttime hours in residential areas is 45 decibels (dB) and 55 dB during daytime hours or the ambient 
noise level—whichever is higher. 

Noise from vehicular traffic in the area due to the project is not expected to significantly increase over the 
existing ambient noise levels. The increase in project generated traffic noise is anticipated to be less than 
1 dB. 

4.2  Social Environment 

4.2.1 Land Use Considerations 

The project site encompasses 52 acres makai of Kuhio Highway (TMK numbers (4) 3-9-006:009 and 
011) and approximately 474 acres mauka of the highway (TMK numbers (4) 3-9-002:012, 024, and 025 
(portions)).  Ownership history is from historical records maintained by the City and County of Honolulu 
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Real Property Tax Division and the County of Kaua’i Real Property Tax Office.  Existing records indicate 
that the affected parcels have been owned by the State of Hawai‘i since their establishment, and 
specifically by DHHL since 1995 (EI, 2007).  Real property records dating back to 1939 indicate that 
portions of the project site have been leased to the Lihue Plantation Company primarily for agricultural 
purposes (EI, 2007).   

The earliest available aerial photograph from 1950 shows the project site as agriculturally cultivated land 
(EI, 2007).  A roadway and railroad along with several cane haul roads and a network of aqueducts were 
visible on the project site.  No significant development was shown in the surrounding area with the 
exception of the farm town known as Wailua, which is located approximately 2,500 feet to the north of 
the project site.  Subsequent aerial photographs from 1959 and 1965 show the project site continued to 
remain in agricultural cultivation.  The most recent aerial photograph from 2007 depicts the project site 
and vicinity in the same condition as observed during site reconnaissance of the property on July 17, 2007 
(EI, 2007).  The project site is generally vacant land containing fallow sugarcane fields, several dirt 
roadways, a paved cane haul road, and a number of ditches and aqueducts.  A recent fire in the area has 
burned a majority of the ground vegetation; the remaining areas are covered with guinea grass, koa haole, 
and small bushes and shrubs.   

Photographs taken along the boundaries of the project site during site reconnaissance on July 17, 2007 are 
provided in Figure 4-7.  The surrounding property land uses include agricultural, recreational, and 
commercial/residential.  Denser commercial and residential development begins in Kapa‘a, which is 
located roughly 0.75 mile north of the project site.  The area surrounding the project site is sparsely 
populated and characterized by undeveloped and vacant land, small resort complexes, recreational parks 
and facilities, and lands utilized for grazing.   

The project site falls within the State of Hawai‘i Land Use Commission (LUC) designation of 
Agricultural (mauka parcel and northern makai parcel) and Urban (southern Makai parcel) Districts 
(Figure 4-8).  The LUC designations for surrounding areas include Conservation, Agricultural, and 
Urban.  The majority of the mauka lands and the northern makai parcel fall within the area designated as 
“prime lands” under the State Department of Agriculture’s Agricultural Lands of Importance to the State 
of Hawai‘i (Figure 4-9).  The proposed use of the project site for residential and revenue-generating uses 
is not consistent with this designation.  The Hawaiian Homes Commission is the legal entity with 
authority regarding the use of Hawaiian home lands and has developed the proposed project plan that is 
consistent with its Wailua Regional Plan (DHHL, 2007) and Kaua‘i Island Plan (DHHL, 2004).  

According to the County of Kaua‘i Planning Department, the project site is zoned as A-Agriculture 
District and O-Open District (Figure 4-10).  The purpose of the Agriculture District is to: “1) protect the 
agriculture potential of lands within the County of Kauai‘i to ensure a resource base adequate to meet the 
needs and activities of the present and future; 2) assure a reasonable relationship between the availability 
of agriculture lands for various agriculture uses and the feasibility of those uses; and 3) limit and control 
the dispersal of residential and urban use within agriculture lands” (Kauai‘i County Code, Kauai‘i Board 
of Realtors website http://Kauai‘i-realtor.com/czo.htm). 
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The purpose of the Open Distict is to: “1) preserve, maintain or improve the essential characteristics of 
land and water areas that are: of significant value to the public as scenic or recreational resources; 
important to the overall structure and organization of urban areas and which provide accessible and usable 
open areas for recreational and aesthetic purposes; and, necessary to insulate or buffer the public and 
places of residence from undesirable environmental factors caused by, or related to, particular uses such 
as noise, dust, and visually offensive elements; 2) preserve, maintain or improve the essential functions of 
physical and ecological systems, forms or forces which significantly affect the general health, safety and 
welfare; 3) define and regulate use and development within areas which may be potentially hazardous; 4) 
include areas indicated on the County General Plan as open or as parks; and 5) provide for other areas 
which because of more detailed analysis, or because of changing settlement characteristics, are 
determined to be of significant value to the public” (Kaua‘i County Code, Kaua‘i Board of Realtors 
website http://Kaua’i-realtor.com/czo.htm). 

County zoning designations for the surrounding land uses consist of agricultural, conservation, open and 
urban.  State and county zoning designations differ for the makai lands.  The northern makai parcel has a 
State zoning designation of agricultural but a county zoning designation of open, and the southern makai 
parcel has a state designation of urban and a county zoning designation of open. 

Potential Impacts and Mitigation  

The development of roads and infrastructure on the project site for the purpose of allowing DHHL to 
distribute Hawaiian homestead lots to eligible beneficiaries is considered to be consistent with 
surrounding land uses and long-term land use planning objectives, with the exception of the designation 
of the project site as prime agricultural lands by the Department of Agriculture, and as agricultural lands 
by the State of Hawai‘i and the County of Kaua‘i.  DHHL Lands are exempt from land classification 
requirements for homestead development, thus no district boundary amendment will be necessary for the 
proposed project.  DHHL has the full authority to designate land uses on Hawaiian home lands.  The 
planned development is in full accordance with the DHHL General Plan, the DHHL Kauai‘i Island Plan, 
and the DHHL Wailua Regional Plan.  No mitigation is required. 

The County and DHHL share common goals in planning for the use of DHHL lands: both support the 
orderly development of those lands for the benefit of native Hawaiians and both are committed to the 
integration of planning by DHHL and Kaua‘i County.  The Hawaiian Homes Commission is responsible 
for determining land use on Hawaiian home lands, and has the full authority to do so.  The County cannot 
use its land use and zoning powers to prevent the Hawaiian Homes Commission from controlling the use 
of Hawaiian home lands.   

4.2.2 Historic and Cultural Resources 

A. Historical and Archaeological Considerations 

The proposed project falls within the Wailua ahupua‘a, in an area known for its historical and cultural 
significance to the island.  The Wailua River, along both shores, was the pre-contact royal center where 
royalty entertained visitors and conducted business (Scientific Consultant Services, Inc. (SCS), 2007a; 
KI, 2007).  Decision-making and religious activities were conducted in the seven heiau in the area, one of 
which (the Malae Heiau) is located immediately adjacent to the mauka parcel (Figure 4-11).  The Wailua 
Complex of Heiau, on both sides of the river, was the focus of political and religious activity.  Among the 
seven heiau of Wailua, Malae Heiau and Poli‘ahu Heiau (on the north side of the river inland atop 
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Poli‘ahu Ridge) were two large companion heiau.  All heiau were believed to be connected religiously 
and politically during the annual makahiki festival as well as other state events  

Remaining components of the royal center include the heiau, said to contain burials, the Pu‘uhonua (place 
of refuge), often called by the ancient place name for this beach, “Hau‘ola” and located at the north end of 
the Hikinaakalā structural complex adjacent to Malae Heiau, the birthstones, Pōhaku Piko, the bellstone, 
and the royal fishponds.  Other components of the royal center have left no identified surface remnants, 
including the chiefly homes, the supporting lo‘i and kula lands, the places of recreation, the burial place 
called Mahunapu‘uone (just makai of Kapule’s fishponds), the fish traps, and the canoe landings. 

Most of the daily life of royal families was centered around the north side of the river mouth, although 
some of the house sites were south of the river, makai of Kuhio Highway and close to the mauka 
property.  The Kapa‘a Bike Path EA (KI, 2007) noted that “a burial area is associated with these house 
lots on the dune and archaeological work shows there are still present remains of the habitation layer and 
the burials.”  

Other historically significant areas are or were present north of the Wailua river, including the Kapule 
fishponds, the home area in and around Kalaeokamanu/Holoholokū Heiau, Pōhaku Piko, and the 
birthstones sites (or former historic sites) located within the Wailua River valley, at the mouth of the 
valley, and in the flat coastal lands on the north side of the river mouth.  The Wailua petroglyph site (Ka 
Pae Ki‘i Mahu o Wailua), located at the mouth of the Wailua River, is also a culturally important site. 

The archaeological designation of the Wailua Complex of Heiau National Historic Landmark (1988) 
consists of five discontinuous properties: Site -104, Malae Heiau; Site -105, Hikinaakalā Heiau (and 
petroglyphs); Site -106, Holoholokū (Kalaeokamanu) Heiau and Pōhaku Ho‘ohānau, Site -107, Poli‘ahu 
Heiau; and Site -335, the Wailua Bellstone(s). The arbitrary designation of these properties for the 
National Register/National Historic Landmark listing is five circles each centered in the middle of each of 
the sites but only slightly greater than the radius of the sites themselves.  The Wailua petroglyph site can 
also be considered a contributing element of the Wailua Complex of Heiau.  However, mo‘olelo mention 
the sacredness and connection of areas not included under this designation.   

The project’s Archaeological Inventory Survey, conducted by SCS, included a full pedestrian survey of 
the property, with backhoe excavated subsurface testing, mapping of test units with reference to existing 
surface features, site analysis, interpretation and reporting.  The draft report identified three sites:  
Plantation era agricultural water diversion (ditches, culverts, and a haul road), a scatter of prehistoric 
stone artifacts covering approximately three acres northwest of Malae Heiau, and a possible traditional 
Hawaiian terrace located along the southern edge of the project area (SCS, 2007b).  None of these sites 
appear to warrant preservation and all appear to be significant under Criterion D (of The National 
Register of Historic Places (Title 36, part 60 of the Code of Federal Regulations (CFR))).  The draft report 
from SCS is included in Appendix D. 

In a preconsultation letter date August 24, 2007 the State of Hawai‘i Office of Hawaiian Affairs (OHA) 
requested that a comprehensive archaeological survey be performed, and that OHA be given the 
opportunity to comment on the criteria assigned to any cultural or archaeological sites identified in the 
survey.  OHA also requested that consideration be afforded to any individual accessing the project area 
for constitutionally protected traditional and customary purposes.  The cultural importance of the Malae 
Heiau and its line of sight with other heiau, especially Poli‘ahu, was noted in letters from multiple parties 
during the preconsultation phase, including the OED, DLNR State Historic Preservation Division 
(DLNR-SHPD), the DLNR Division of State Parks (DLNR-SP), and Hui Kako‘o ‘Aina Ho‘opulapula.  
The approximate visual corridor between the two Heiau is shown in Figure 4-11.  The visual integrity of 
the area will be adversely affected by the development of residential and commercial buildings blocking 
the previously open view from the mountain to the sea. The importance of designated road access to the 
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Malae Heiau parcel was highlighted in the DLNR-SP pre-consultation letter (August 8, 2007 letter, 
DLNR-SP).  Very little in the way of adverse impacts is anticipated in the development of any of the 
former sugar cane lands back from the coast.   

Potential Impacts and Mitigation  

The National Register of Historic Places (Title 36, part 60 of the CFR), defines the criteria for legally 
evaluating the significance of cultural resources.  It states that “the quality of significance in American 
history, architecture, archaeology, engineering, and culture is present in districts, sites, buildings, 
structures, and objects that possess integrity of location, design, setting, materials, workmanship, feeling, 
and association,” and 

(A) that are associated with events that have made a significant contribution to the broad patterns 
of our history; or  

(B) that are associated with the lives of persons significant in our past; or  

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

(D) that have yielded, or may be likely to yield, information important in prehistory or history 
(U.S. Department of Interior, 1991, p. 37). 

The proposed project represents a potential impact to the Malae Heiau.  This potential impact would be 
mitigated by including a buffer area surrounding the heiau and designated road access.  The buffer might 
include an information and education center, native Hawaiian cultural center or a low-intensity 
Polynesian Cultural Center development catering to tourists (DHHL, 2004).  The line of sight between the 
Malae Heiau and its companion heiau, Poli‘ahu Heiau, would also be retained in the design of the 
residential area.  DHHL in consultation with the DLNR-SHPD and other consulted parties should prepare 
an agreement document that specifies the condition of preservation assuring the no adverse effects 
determination. 

The three sites identified during the cultural inventory survey were noted as not warranting preservation, 
although significant under Criterion D above.  As such, additional measures including data recovery at the 
sites is recommended prior to development of the area in question. 

In the event that cultural artifacts or human remains are inadvertently encountered during the 
development of roads and infrastructure on the project site, all operations in the vicinity of the discovery 
will immediately cease.  The discovery and its surrounding area will be secured and protected from 
further damage.  The SHPD will be notified of the discovery, and immediate consultation with the Kaua‘i 
Island Burial Council will be sought before commencement of construction activities. 

 B. Cultural Resources, Practices Consultation 

A cultural impacts assessment (CIA) conducted by SCS pursuant to Act 50, approved by the Governor on 
April 26, 2000, and in accordance with the OEQC Guidelines for Assessing Cultural Impacts, adopted by 
the Environmental Council in 1997 is included in Appendix E.  The assessment involved evaluation the 
probability of impacts on identified cultural resources, including values, rights, beliefs, objects, records, 
properties, and stories occurring within the project area and its vicinity.  The assessment included archival 
research as well as interviews with knowledgeable individuals. 
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The CIA identified the Wailua ahupua‘a as one of the most important cultural regions in the Hawaiian 
Islands, with components spanning all phases of Hawaiian culture.  The complex of heiau mentioned in 
the section above were specifically mentioned as culturally important features.   

A response letter received from the OHA stressed the importance of the Malae and Hikinaakala Heiau, 
and suggested consideration of view planes and adequate buffers to allow cultural protocol and/or 
ceremonies to occur (SCS, 2007a).  Responses from contacted individuals have not yet been received by 
SCS, but are anticipated. Any responses received will be addressed and incorporated into the final 
environmental assessment.  Letters received by EI (addressed in the section above) included concerns 
from the OED and DLNR-SP that appropriate buffers and view corridors be established.   

The CIA discussed the visual impact of the proposed project on the cultural resources of the area, notably 
the Heiau, finding it to be a major concern for the proposed project.  The study expressed the concern that 
“native Hawaiian cultural beliefs and practices are continually being affected by the loss of land to 
development that intrudes into the natural setting” (SCS, 2007a).  Letters from Hui Kako‘o ‘Aina 
Ho‘opulapula and Kipukai Kuali‘i expressed concerns that use of trust lands for timeshare and resort 
development is not an acceptable use of trust lands, and that this use compromises the intent of the trust 
purpose.  The CIA specifically found that the makai project area “impacts the integrity of the experience 
of anyone wishing to perform ‘constitutionally protected’ … native Hawaiian activities, such as 
traditional ceremonies and protocol at these sacred sites.”  The ultimate finding of the CIA is that the 
proposed project may be reasonably assumed to affect Hawaiian cultural activities such that there is an 
adverse effect upon cultural resources, practices, and beliefs.  The CIA recommended consultation with 
the developers, the DLNR-SP, the OHA Kauai‘i Branch, the Queen Debra Kapule Hawaiian Civic Club, 
and Na Kahu Hikina A Ka La.   

The overarching goal of the DHHL Wailua Development Project is to make the Wailua region a living 
cultural resource.  The mauka parcel will be developed with a large buffer around the Malae heiau (Figure 
4-11), and with project elements designed to enhance the experience of visitors to this sacred site.  
Bringing native Hawaiian residents to settle in the Wailua region, providing them with job opportunities 
and community facilities in the same area, and designing the project such that the makai uses support the 
mauka residential development embodies the intent of the ahupua‘a concept.  Beneficiaries will be 
brought back to one of the most culturally important areas of the island, with more opportunities to 
partake in traditional ceremonies or experiences at the heiau.  In addition, the selection of the Wailua 
region for DHHL residential development came after extensive research and surveys of residents.  The 
overwhelming majority of individuals selected Wailua as the site for this project.   

In order to ensure that the integrity of the cultural sites is protected throughout the development, DHHL 
will continue to consult with all affected parties throughout the EA process.  In addition, an on-call 
archaeologist will be retained during initial grubbing to ensure an appropriate and timely response to any 
unanticipated discoveries.  A monitoring plan will be prepared and submitted to the DLNR-SHPD by the 
project’s consulting archaeologist prior to issuance of a county grubbing/grading permit. 
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 Potential Impacts and Mitigation  

As discussed in the previous section, DHHL will ensure proper protection of the Malae Heiau through 
continued consultation with affected parties, and by instituting an approved monitoring plan for 
construction activities that will be reviewed and approved by the State Historic Preservation Officer 
(SHPO).   

Execution of the above described mitigation measures will help to ensure that no cultural practices and 
beliefs, integrity of sites, or associated cultural resources will be adversely affected by the proposed 
DHHL Wailua Development Project. 

4.2.3 Circulation and Traffic 

A Traffic Impact Analysis Report (TIAR) was prepared by Wilbur Smith Associates (WSA) in 
conjunction with this EA, and has been included as Appendix F.   

The project area includes several major roadways that serve regional trips within Kaua‘i, as well as local 
roads that provide access to the commercial and residential areas adjacent to the project area. 

Kapule Highway is a two-lane roadway that extends north-to-south between northeast Lihue and Kuhio 
Highway.  It provides one lane in each direction and allows traffic on this roadway to travel at 50 miles 
per hour (mph). 

Kuhio Highway (Highway 56) acts as a two-lane roadway south of Kapule Highway and a three-lane 
roadway north of Kapule Highway.  It is one of the major roadways that connects Lihue with the eastern 
and northern sections of the island.  North of Kapule Highway, Kuhio Highway operates as a contra flow 
facility.  During the AM peak hours, two lanes are provided in the southbound direction and one lane in 
the northbound direction from Kamoa Road in Waipouli to the intersection with Kapule highway.  During 
the PM peak hour, two lanes are provided in the northbound direction and one lane in the southbound 
direction.  In addition, traffic south of Kapule Highway is allowed to run at 35 mph while the traffic north 
of Kapule Highway is posted at 50 mph.  It should also be noted that the posted speed limit on Kuhio 
Highway is 25 mph south of, and 35 mph north of the Wailua River. 

The existing local roadway system in the vicinity of the project site comprises four local roads.  Leho 
drive is a two-lane, looped arterial with one lane in each direction.  It provides direct access to Kuhio 
Highway at both its origin and terminus, and also provides local access to the Aloha Beach Hotel resort.  
The posted speed limit is 25 mph.  Kuamoo Road is a two-lane collector road providing access to the 
Wailua Homesteads Area from Kuhio Highway, and local access to Kamokila Village.  The posted speed 
limit on Kuamoo Road is 35 mph.  Haleilio road is a two-lane, east-to-west collector roadway extending 
from Kaulana Road to Kuhio Highway.  The posted speed limit is 35 mph.  Wailua Marina Driveway is 
an east-west roadway that connects with Kuhio Highway and provides access to the Wailua Marina and 
River. 

A Level of Service (LOS) analysis was performed to qualitatively measure the traffic flow in the vicinity 
of the proposed project (WSA, 2007).  LOS is measured by grades A through F, with A representing the 
best conditions and F being the worst.  LOS C describes average delays and is considered desirable for 
rural areas and LOS D is considered acceptable.  A total of six intersections were analyzed under existing 
conditions of which three are signalized, and three are Side-Street Stop-Controlled (SSSC).  Two separate 
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analyses were run:  one for the AM Peak Hour and one for the PM Peak Hour.  Results of the analysis are 
provided in Tables 4-1 and 4-2 below. 

Table 4-1:  Existing AM Peak Hour Level of Service 

Intersection Control V/C Ratio Delay (seconds) LOS 
Haleilio Road / Kuhio Highway Signal 0.68 14.6 B 
Kuamoo Road / Kuhio Highway Signal 0.9 33.7 C 
Wailua Driveway / Kuhio Highway SSSC  >80 F 
Leho Drive / Kuhio Highway (end of 
loop) 

SSSC  >80 F 

Leho Drive / Kuhio Highway (start of 
loop) 

SSSC  50.8 F 

Kapule Highway / Kuhio Highway SSSC 0.88 22.2 C 

Bold – Unacceptable Conditions 
V/C – volume to capacity 

Three of the intersections analyzed presented unacceptable conditions during the AM Peak Hours.  These 
conditions existed despite the contra-flow arrangement of Kuhio Highway:  two lanes running in the 
southbound direction and one lane in the northbound direction.  Two of the three intersections with 
unacceptable conditions occurred in the region of Kuhio Highway between the Mauka and Makai subject 
property parcels.   

Table 4-2:  Existing PM Peak Hour Level of Service 

Intersection Control V/C Ratio Delay (seconds) LOS 
Haleilio Road / Kuhio Highway Signal 0.67 101 B 
Kuamoo Road / Kuhio Highway Signal 0.97 26.4 C 
Wailua Driveway / Kuhio Highway SSSC  >80 F 
Leho Drive / Kuhio Highway (end of 
loop) 

SSSC  >80 F 

Leho Drive / Kuhio Highway (start of 
loop) 

SSSC  >80 F 

Kapule Highway / Kuhio Highway SSSC 0.98 51.4 D 

Bold – Unacceptable Conditions 

The PM peak hour LOS analysis found unacceptable conditions at the same three intersections as in the 
AM peak hour LOS analysis.  The delay at the intersection of Leho Drive and Kuhio Highway (start of 
loop) was greater in the PM analysis than the AM analysis.  The three intersections with acceptable 
conditions also had longer delays in the PM analysis than the AM analysis, although the only change in 
LOS category was that of Kapule Highway and Kuhio Highway, which moved from a level C to a level 
D.   

Two similar LOS analyses were run for the project area:  Future Year 2015, which predicts the future 
scenario without the proposed project, and Future Year 2015 With Project Conditions, which assumes 
that the proposed project is constructed.  For a detailed description of assumptions and calculations used 
for the analyses, refer to Appendix F.  Table 4-3 presents a summary of the data and findings of the 
TIAR. 
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Table 4-3:  Future Year 2015 Scenarios, With and Without Project 

Future Year 2015 
AM Peak 

Future Year 2015 
PM Peak 

Without Project With Project Without Project With Project Intersection 

LOS LOS LOS LOS 
Haleilio Road / Kuhio Highway B C B B 
Kuamoo Road / Kuhio Highway F F D D 
Wailua Driveway / Kuhio Highway F F F F 
Leho Drive (end of loop) / Kuhio 
Highway  

F F F F 

Leho Drive (start of loop) / Kuhio 
Highway  

F F F F 

Kapule Highway / Kuhio Highway E F F F 
Mauka Project Driveway / Kuhio 
Highway 

- F - F 

Bold – Unacceptable Conditions 
* - Significant impact 

The three intersections identified as having a significant impact under Year 2015 With Project conditions 
are addressed in the mitigation measures section below. 

Potential Impacts and Mitigation  

The DOT Highways Division requested that a TIAR be prepared for DOT review and approval (DOT 
letter dated August 31, 2007).  The DOT requested that the report include an analysis and evaluation of 
project impacts not limited to Kuhio Highway, and any roadway improvement mitigation measures.  DOT 
also requested that the project be coordinated with other projects in the vicinity, and that required 
roadway mitigation measures be implemented by the developer at their own cost.  Finally, DOT requested 
that a drainage/grading report and construction plans be prepared for their review and approval.  
Preparation of the TIAR included in Appendix F satisfies the DOT request.  Ongoing coordination 
throughout the project between DHHL, the developer, and DOT will ensure that all other requests are 
met. 
 
The proposed project would cause transportation impacts during both AM and PM peak periods at the 
following three study intersections under Year 2015 Baseline with Project conditions: 
 

• Potential Impact #1:  Leho Drive (End of Loop) / Kuhio Highway 

• Potential Impact #2:  Leho Drive (Start of Loop) / Kuhio Highway 

• Potential Impact #3:  Mauka Project Driveway / Kuhio Highway 
 

Proposed improvements to mitigate these three potential impacts are as follows: 

Potential Impact #1:  Leho Drive (End of Loop) / Kuhio Highway 

The unacceptable conditions at this intersection could be improved by using traffic control devices, and 
constructing two exclusive left-bound lanes:  one along the southbound approach to provide two 
southbound lanes, and one along the westbound approach to provide a dedicated right-turn and a 
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dedicated left-turn lane.  With the incorporation of these mitigation measures, this intersection’s operating 
condition would improve from a LOS F to LOS C during both the AM and PM peak hours. 

Potential Impact #2:  Leho Drive (start of loop) / Kuhio Highway 

The unacceptable conditions at this intersection could be improved by using traffic control devices, and 
constructing three exclusive left-bound lanes:  one along the northbound approach to provide northbound 
traffic an exclusive through lane, one along the eastbound approach to provide a dedicated left-turn lane 
and shared through right line, and one along the westbound approach to provide a dedicated left-turn lane 
and shared through right lane.  With the incorporation of these mitigation measures, this intersection’s 
operating condition would improve from a LOS F to LOS E during the AM and PM peak hours.  Based 
on input from the DOT, Kuhio Highway is proposed to be a four-lane roadway in the future.  This will 
further improve the operations at this intersection. 

Potential Impact #3:  Mauka Project Driveway / Kuhio Highway 

The unacceptable conditions at this intersection could be improved by restricting the proposed Mauka 
Project Driveway to a right-in/right-out operation.  Incorporating this mitigation measure would mitigate 
the potential impact to a less-than-significant level. 

Three other intersections in the vicinity of the project have been identified as operating at LOS F in Year 
2015 baseline and with project conditions.  No additional improvements are required to mitigate the 
additional traffic generated by the proposed development.  Some improvements planned by DOT and/or 
the County of Kaua‘i will assist in relieving this traffic congestion, including the proposed future 
widening of Kuhio Highway to a four-lane roadway, and the mitigation measures proposed as part of the 
Hanamaulu Triangle Project. 

Concerns about traffic in the vicinity of the residential development were raised in letters from Hui 
Kako‘o ‘Aina Ho‘opulapula and Kipukai Kuali‘i.  These two respondants specifically requested the 
inclusion of traffic calming measures to prevent speeding in residential areas.  Posted traffic limits within 
the residential areas could be engineered to inhibit speeding. 

4.2.4 Social Factors and Community Identity 

The project site is located within a region identified by the U.S. Census Bureau as the Puhi-Hanamaulu 
area.  Not much census data are available for the Puhi-Hanamaulu region, as the subject property 
currently exists as undeveloped land.  The nearest census division is the Wailua-Anahola Census County 
Division (CCD), immediately north of and adjacent to the subject property.   

In comparison to the total Wailua-Anahola CCD as a whole, the native Hawaiian population subset has a 
lower median age (29.9 compared to 38.3), a slightly lower median household income ($40,815 compared 
to $44,482), a higher percentage of families (80.5% compared to 72.5%) and a larger average household 
size (3.57 compared to 2.85) (DHHL, 2007). 

A second area used for comparison is the Wailua Homesteads Census Demographic Profile (CDP), also 
north of the project site.  Occupied housing units in the Wailua Homesteads CDP area totaled 94.1% 
compared to 87.6% state-wide, and vacant housing units in Wailua totaled 5.9% compared to 12.4% state-
wide, indicating a more pronounced shortage of available housing.  The median household income and 
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family income were lower in the Wailua Homesteads CDP area compared to the State as a whole (U.S. 
Census Fact Sheets, downloaded 2007).   

The project site is located in a currently undeveloped, scenic area that has a great deal of character and 
identity to the community.  Development in the project area has the potential to impact that character.  
The Wailua Development Project is laid out in a compact area, in part to preserve the existing open green 
spaces and maintain the distinct identity of the Wailua community. 

Potential Impacts and Mitigation  

No residences, businesses, community facilities, farms, or other activities would be displaced as a result 
of the proposed project because the site is currently undeveloped and vacant.  Development layout is in a 
compact area to preserve existing open green spaces and maintain the identity of the Wailua community.  
It is the long-term goal of the project to foster a Hawaiian lifestyle.  No adverse impacts are anticipated 
and no mitigation is required.  The resulting settlement of the area by native Hawaiians may be regarded 
as a benefit of the proposed project since the goal of the homesteading program is to increase the 
economic self-sufficiency of native Hawaiians through the provision of land.  The neighborhood that 
would result from the proposed project would reflect the culture and values of the past Hawaiian 
communities.   

4.2.5 Economic Considerations 

Kaua‘i’s economy has transitioned from its former status as a plantation economy to one with a broader 
subset of industries, including agriculture, tourism, construction, retail, and professional businesses.  The 
largest number of jobs for the island are found in retail/wholesale trade and services.  The unemployment 
rate as of July 2007 was 2.7 (not seasonally adjusted), compared to an unemployment rate in the State of 
Hawai‘i of 2.9 and a U.S. rate of 4.9 (Hawaii Department of Labor and Industrial Relations website, 
http://www.hiwi.org).   

The selected alternative will generate short-term economic vitality for the island by providing temporary 
construction opportunities for the duration of the project.  Longer-term economic vitality for the region 
will be boosted by the creation of permanent jobs for the revenue-generating tenants on both the mauka 
and makai portions of the project.   

Potential Impacts and Mitigation  

No adverse impacts are anticipated and no mitigation is required.   

4.2.6 Recreational and Public Facilities 

The project area is located in a relatively undeveloped portion of the Island of Kaua‘i.  State Land Use 
surrounding the project site includes predominantly agricultural and conservation land, with some urban 
areas east and north of the project site (Figure 2-3, Figure 4-8).  Lydgate Park is a 136-acre state-owned 
park that adjoins the southern boundary of the smaller makai parcel.  Other facilities located in Wailua are 
the Wailua River State Park, the Wailua Golf Course, a Hindu Monsatery, Kaua‘i Community 
Correctional Facility and two small community park/playgrounds for Wailua Homesteads and Wailua 
House Lots residents (DHHL, 2007). 
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The public school system in Wailua is under the jurisdiction of the State Department of Education.  The 
project area is serviced by King Kaumuali‘i Elementary and Kapa‘a Middle and High Schools.  The 
2005-2006 actual enrollment for these three schools was 532 (King Kaumuali‘i Elementary), 719 (Kapa‘a 
Middle), and 1,290 (Kapa‘a High) (DHHL, 2007).  No threshold for population growth has been set that 
would specify the need for additional schools (ibid), and it is envisioned that the State Department of 
Education would work with developers and other state agencies to determine if the need exists for 
additional schools. 

Two hospital facilities in the vicinity of the project area are the Samuel Mahelona Memorial Hospital (1.5 
miles north of the project site) and Wilcox Memorial Hospital (1 mile south of the project site) (DHHL, 
2007).   

The nearest police station to the proposed project site is the Lihu‘e Police Station located roughly 3.4 
miles south of the project area.  The nearest fire station is the Kapa’a Fire Station, located approximately 
2.6 miles north of the project site in Kapa‘a.  The present level of public facilities and services provides 
adequate services to handle the current demand. 

Potential Impacts and Mitigation  

No recreational and public facilities would be displaced as a result of the development of roads and 
infrastructure on the project site.  The proposed project includes setting aside 12 acres for a school and 
community park site, and an additional 18 acres for a community center and park.  Both community plots 
are planned for inclusion in the mauka parcel of land.  Because the existing public schools in the vicinity 
of the project site are anticipated to possess sufficient capacity to service the planned development, the 12 
acre school/park site on the mauka parcel of land may be used for a pre-school or other childcare facility.  
If the need for additional schools is identified, the State Department of Education will work with the 
developers and other state agencies to design proper mitigation. 

In general, the proposed project is not expected to place enough of a demand to result in the need to 
increase the level of current facilities and services in the project area.  The planned community facilities 
would benefit the surrounding community.  No mitigation is required. 

4.2.7 Visual and Aesthetic Resources 

Views from along the project site boundaries are of the sparsely populated surrounding area, the golf 
course, Lydgate Park, Aloha Beach Resort, and the ocean to the east, the Wailua River and Wailua House 
Lots subdivision to the north, and undeveloped hills to the west.  Kuhio Highway from Lydgate Park to 
the coconut grove in Waipoli has been identified as a scenic roadway corridor (Kaua‘i General Plan, 
2000; KI, 2007).  Low-density residences, archaeological features, and lands utilized for agriculture 
contribute to the overall aesthetic quality of the project area. 

The importance of views between the Malae Heiau and the Poliahu Heiau have been stressed by multiple 
consulted parties, including the DLNR-SP, DLNR-SHPD, and the OED.  A more complete discussion is 
included in section 4.2.2.  The DLNR-SP indicated that a 100-foot buffer on the mauka side of the Malae 
Heiau is not adequate to preserve the historical and cultural setting of the site.  The DHHL, in 
consultation with the community and appropriate agencies, will work to achieve a design that 
incorporates a sufficient amount of buffer on the mauka side of the Malae Heiau, and that will also 
maintain the line of sight between the Malae Heiau and the Poliahu Heiau. 
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The proposed development will introduce 52 acres of timeshare units on the makai parcel of land.  These 
units will be lower-density units in a landscaped setting.  The development of timeshare units on the 
makai parcel should be an aesthetically pleasing feature that does not block views to the ocean.  The 
proposed mauka development will also include approximately 30 acres of buffer along Kuhio Highway.  
This area will be designed in such a way to minimize impact to the aesthetics of the area.  The residential 
lots planned for development on the mauka parcel will be a minimum of 10,000 square feet each, and the 
residential units will be designed to fit in to the natural setting.   

The DLNR-SP noted the importance of the natural setting of the Wailua River to the visitor industry, and 
requested that a setback from the edge of the bluff or open space buffer be included into the design of the 
subdivision (August 8, 2007 letter, DLNR-SP).  Residential lots along the banks of the Wailua River will 
be set back from the edge such that residences are not visible from Wailua River State Park or the 
neighboring Wailua House Lots subdivision.   

Potential Impacts and Mitigation  

The proposed project to develop roads and infrastructure on the project site would not significantly 
impact important visual and aesthetic resources of the project site and surrounding area such as mauka-
makai view corridors, views of significant landmarks or natural resources, or ridge line views from 
outside or within the project boundaries.  The proposed project would further the establishment of 
residential homesteads that would be consistent with the visual characteristics of the surrounding area.  
The DHHL, in consultation with the community and appropriate agencies, will work to achieve a design 
that incorporates a sufficient amount of buffer on the mauka side of the Malae Heiau, and that will also 
maintain the line of sight between the Malae Heiau and the Poliahu Heiau.  No other mitigation is 
required. 

4.2.8 Infrastructure Systems and Utilities 

The project site is currently vacant and undeveloped; therefore, there are no existing infrastructure or 
utility systems within the area that are proposed for residential homesteads or timeshare units.  The 
planned development will add the demand for potable water, wastewater conveyance, drainage, and solid 
waste collection, as well as the demand for utility services such as electricity, telephone, and cable 
television.   

Current sources of potable water will not be able to support additional development in the area.  The 
DOW has several improvement projects planned for the Wailua-Kapa‘a area.  These proposed 
improvement projects include three wells within the Kapa‘a Homesteads area, a well and chlorination 
facility within the Wailua Homesteads, and a chlorination facility for the Nonou Well (DHHL, 2007).  In 
a letter dated August 16, 2007, the DOW reiterated that the proposed development is outside the full 
growth service area of the DOW, that the source and storage facilities for the Lihue water system are 
operating at capacity, and that DHHL will be required to prepare and receive DOW approval of a Water 
Master Plan for full development of the lots (August 16, 2007 letter, DOW).  According to the Wailua 
Regional Plan (DHHL, 2007), the additional residences and timeshare units will require their own water 
source, storage, and transmission/distribution system, or contribute its fair share to DOW projects to serve 
water commitments.  In addition, DLNR-ED has requested that the DHHL provide them with the water 
demands and calculations to be included in the State Water Projects Plan update (August 15, 2007 letter, 
DLNR-ED). 
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The Wailua WWTP does not have sufficient capacity to service the planned development of the subject 
property.  Sewer capacity of the WWTP is currently 1.5 million gallons per day (mgd), and project 
wastewater flow from the DHHL development would increase plant flow to approximately 1.65 mgd.  
The scheduled far-term upgrade will increase the daily capacity to 2.0 mgd (DHHL, 2007; County of 
Kaua‘i Department of Public Works Division of Wastewater Management (County-DWM), 2006).  Mr. 
Glenn Sato of the OED indicated that the Lydgate sewage treatment plant (STP) should be utilized by 
both the mauka residential units as well as the timeshare units in the buffer area (August 3, 2007 letter, 
OED).  Hui Kako‘o ‘Aina Ho‘opulapula and Kipukai Kuali‘i noted the need to upgrade the current STP to 
ensure protection of the coastal area adjacent to the plant.  In a letter from the DLNR-DAR, the existing 
WTP was also noted to be outdated and efficient.  DLNR-DAR recommended the incorporation of a more 
ecologically sound, economically viable system for Wailua. 

DHHL intends to continue discussing and coordinating with the County-DWM to discuss the Wailua 
WWTP expansion plans, with the ultimate goal of connecting the mauka residential development and the 
makai timeshare and resort areas to the Wailua WWTP.  According to Mr. Edward Tschupp of the 
County-DWM, the County is committed to continued discussion and coordination of these plans, but 
recognizes that a funding source must be identified in order to achieve this goal of both expanding and 
connecting to the Wailua treatment plant (personal communication, Mr. Edward Tshupp, October 4, 
2007).  DHHL plans to require the timeshare/resort/commercial developer to install the new sewer 
infrastructure and pay for DHHL’s fair-share of the WWTP expansion costs.  In the event that adequate 
capacity of the WWTP is not available to support Phase 1 of DHHL’s development, DHHL will pursue a 
wastewater variance for the use of individual wastewater systems (IWSs) for Phase 1.  The variance 
would be required due to current Department of Health regulations, which specify that IWSs can only be 
installed in subdivisions of fewer than 50 homes.  In addition, IWSs can only be installed in lots having a 
minimum size of ¼ acre; however, this requirement would be met for the Phase 1 homes.  Dry sewer lines 
will be installed concurrently with the IWSs during construction of Phase 1 with the goal of hooking up to 
the WWTP once expansion is achieved.   

The island of Kaua‘i has one landfill, located in Kekaha.  Refuse collection is managed by the County of 
Kaua‘i, Department of Public Works, Solid Waste Division (KI, 2007). 

Electrical power to island residents is currently provided by Kaua‘i Island Utility Cooperative (KIUC).  
There are two substations in the vicinity of the subject property:  the Lydgate Substation and the Kapa’a 
Substation.  A major pole-line system runs overhead along the Kuhio Highway corridor in the vicinity of 
the project area.  Power is distributed either under- or aboveground from the pole-line system to 
individual pole-mounted or pad-mounted transformers.  Street lights in the vicinity of the project area 
generally are high pressure sodium lamps attached to metal arms, which in turn are mounted on wooden 
poles.  In a letter dated August 3, 2007 Mr. Sato of the OED stressed the importance of consulting with 
KIUC in the planning for infrastructure improvements, and requested that electrical lines be sited 
underground if possible.  Mr. Sato also stressed the need to shield street lights to reduce impacts to 
Newell Shearwaters, use renewable energy such as solar water heater systems to reduce the infrastructure 
burden on KIUC, employ the use of Energy Star appliances in the residential and revenue-generating 
units, and utilize energy-efficient lighting in residential units, timeshare units, schools, and parks.  

Land line telecommunication services in the vicinity of the project area are provided by Hawaiian Telcom 
(formerly Verizon Hawai‘i), although service to the project area itself will be provided by Sandwich Isles 
Communication.  In a letter dated August 9, 2007, Hawaiian Telcom personnel indicated that they do not 
anticipate impacts to their facilities from the Wailua Development Project.  Overhead and underground 
cable (copper and fiber optic) lines run along Kuhio Highway (KI, 2007), with the poles along the Kuhio 
Highway corridor jointly owned by Hawaiian Telcom and KIUC (August 9, 2007 letter, Hawaiian 
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Telcom).  Overhead and/or underground cable and any associated structures (i.e., poles) constructed on 
DHHL property will be owned by Sandwich Isles Communication. 

Traffic signal cables are owned and operated by the DOT Highways Division, but are routed overhead on 
poles shared by Hawaiian Telcom and/or KIUC.  Mr. Sato of the OED indicated that traffic in the vicinity 
of the project site is a concern, and that additional traffic signals may be required (August 3, 2007 letter, 
OED). 

Wired cable television is provided by Oceanic Time Warner Cable.  The distribution system for this 
service generally consists of overhead lines (coaxial and fiber optic) routed on utility poles running the 
length of Kuhio Highway. 

Potential Impacts and Mitigation  

The proposed project to provide the necessary infrastructure and utilities for homestead development 
would be accomplished in accordance with County of Kaua’i standards, with the exception that a variance 
to install IWSs may be pursued if the Wailua WWTP has not been expanded to a capacity adequate to 
handle the Phase 1 residences by the time their construction is complete.  All infrastructure and utilities 
are planned for integration with existing systems, with upgrades to the wastewater conveyance system 
required to meet the full capacity of the proposed development.  The development of the production well 
with its appurtenances is expected to provide adequate supply to Hawaiian homesteads in the project area.   

The Proposed Action to develop the project site for Hawaiian homestead lots is considered to be 
consistent with long-term planning objectives pertaining to infrastructure.  No adverse impacts are 
anticipated and no mitigation is required. 

4.2.9 Probable Adverse Impacts Which Cannot be Avoided 

As stated in previous sections, temporary noise and sedimentation impacts during construction are 
unavoidable.  Noise and sedimentation problems will be mitigated to the extent possible through the use 
of BMPs during construction.  There would be a minimal change in the visual appearance of the scenic 
Kuhio Highway vista in the corridor adjacent to the makai land parcels, although the selected construction 
style will mitigate this to a level of insignificance.  The aesthetic surroundings of the Malae Heiau would 
be altered with the construction of housing units, utilities, and roadways, but the construction design and 
large buffer would maintain the culturally significant surroundings of the Malae Heiau as well as the ‘line 
of sight’ between the Malae Heiau and the Poliahu Heiau. 

The benefits of creating new homes for Hawaiian homesteaders outweigh the drawbacks of temporary 
noise and sedimentation, and the alteration of the Kuhio Highway vista.  These impacts will be mitigated 
to the extent possible through BMPs during construction, and through careful design and planning of 
buildings along the Makai parcel. 

4.2.10 Irreversible and Irretrievable Commitment of Resources 

DHHL believes that the project should not be avoided due to the need to provide affordable housing for 
qualified native Hawaiians who have been waiting for years.  Long term negative impacts include slight 
alteration of the scenic Kuhio Highway corridor and the surroundings of the Malae Heiau, although the 
line of sight between the Malae Heiau and the Poliahu Heiau would be maintained. 
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4.2.11 Cumulative Impacts 

Cumulative impacts are two or more individual effects which, when considered together, compound or 
increase the overall impact.  Cumulative impacts can arise from the individual effects of a single action or 
from the combined effects of past, present, or future actions.  Thus, cumulative impacts can result from 
individually minor but collectively significant actions taken over a period of time.  The cumulative 
impacts of implementing the proposed action along with past and reasonably foreseeable future projects 
proposed were assessed based upon available information. 
 
Planned developments in the vicinity of the proposed action include the Hanamaulu Triangle and the 
Coco Palms Resort.  Both will introduce additional traffic in the vicinity of the project site.  The TIAR 
included in Appendix F and discussed in section 4.2.3 incorporated these projected increases into the 
overall project analysis, and determined that three intersections in the vicinity of the project could have a 
significant impact.  Mitigation measures proposed in section 4.2.3, however, reduced all three impacts to 
a level of insignificance. 
 
The Kapa‘a Bypass Route is anticipated to be constructed in the near vicinity of the proposed project, but 
may not happen prior to 2015.  Design and construction of the bypass road should take into consideration 
similar mitigation measures to those proposed as part of this project.  No other projects are planned in the 
near future or near vicinity of the proposed project, thus no negative cumulative impacts are anticipated 
for the project.   
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SECTION 5  RELATIONSHIP TO PLANS, POLICIES, AND 
CONTROLS 

5.1  State Land Use Plans and Policies 

Hawai‘i State Plan.  The Hawai‘i State Plan, Chapter 226, HRS was developed as a guideline for 
the future growth of the State of Hawai‘i.  The State Plan identifies goals, objectives, policies, 
and priorities for the development and growth of the State.  It provides a basis for prioritizing and 
allocating the limited resources such as public funds, services, human resources, land, energy, and 
water.  The State Plan establishes a system for the formulation and program coordination of State 
and County plans, policies, programs, projects, and regulatory activities.  The State Plan also 
facilitates the integration of all major State and county activities. 

The proposed project would be in conformance with the State Plan’s objectives and policies for 
socio-cultural advancement of the Hawaiian people.  The proposed development will foster safe, 
sanitary and decent homes.  By allowing the beneficiaries who are Hawaiian in ethnicity the 
opportunity to use the property as residential lots with the necessary infrastructure improvement, 
beneficiaries will be able to develop a community that fosters increased knowledge and 
understanding of the Hawaiian culture and lifestyle.   

The project would also conform to the State Plan’s policy to promote housing for the Hawaiian 
lifestyle.  It is the long-term goal of the project to foster such a lifestyle. The neighborhood that 
would result from this project would reflect the culture of past Hawaiian communities. 

State Functional Plan.  The twelve State Functional Plans were adopted by the State Legislature 
in April 1984.  These plans were formulated to specify in greater detail the policies, guidelines 
and priorities set forth in the Hawai‘i State Plan.  The twelve functional plans include; Energy, 
Transportation, Water Resources, Historic Preservation, Health, Education, Housing, 
Conservation Lands, Higher Education, Agriculture, Recreation, and Tourism.   

The project is consistent with the policies and objectives of the State Functional Plans.  This 
project provides the needed housing and infrastructure requirements for the people of Hawaiian 
ancestry and returns them to their land.   

State of Hawai‘i Land Use Law.  Chapter 205, HRS promulgates the State Land Use Law.  This 
law is intended to preserve, protect, and encourage the development of lands in the State of 
Hawai‘i for uses that are best suited to the public health and welfare of its people.  The LUC 
classifies all land into four districts: Urban, Conservation, Agriculture, and Rural.  Most of the 
project area is designated within the State Agricultural District, with the exception of TMK 3-9-
06:011 which is situated within the State’s Urban Land Use District.  DHHL Lands are exempt 
from land classification requirements for homestead development, thus no district boundary 
amendment will be necessary for the proposed project. 

Coastal Zone Management (CZM) Program.  The CZM Program is promulgated by Chapter 
205A, HRS.  The objectives and policies of the program are administered by the Office of State 
Planning.  Through the CZM Program, each county is required to establish Special Management 
Areas (SMAs) and shoreline setbacks within which permits are required for development (see 
section 5.2 below). 
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5.2  County Land Use Plans and Policies 

Kaua’i County General Plan.   

The General Plan for the County of Kaua‘i is a policy document that expresses the broad goals 
and policies for the long-range development of the island of Kaua‘i.  The plan was adopted in 
2000.  The General Plan is organized into multiple elements, with policies, objectives, standards, 
and principles for each.  There are also discussions of the specific applicability of each element to 
the nine judicial districts comprising the County of Kaua‘i.  Sections of the Plan that relate to 
project actions are presented verbatim in the following sections: 

SECTION 3 – CARING FOR LAND, WATER, AND CULTURE 

(3.2) SCENIC VIEWS   
In developing public facilities and in administering land use regulations, the County shall 
seek to preserve scenic resources and public views. Public views are those from a public 
place, such as a park, highway, or along the shoreline. 

(3.3) HISTORIC AND ARCHAEOLOGICAL RESOURCES   
In developing public facilities and in administering land use regulations, the County shall 
seek to preserve scenic resources and public views. Public views are those from a public 
place, such as a park, highway, or along the shoreline. 
 
(3.6) NATIVE HAWAIIAN RIGHTS 
Under the State Constitution and the County Charter, the County of Kaua’i is empowered 
to promote the health, safety and welfare of all inhabitants without discrimination as to 
ethnic origin. As part of carrying out its responsibilities under the Constitution and the 
Charter, the County recognizes the rights of native Hawaiians and the laws concerning 
lands and waters that have been established through the State Constitution, State and 
Federal laws, and State and Federal court decisions. No County ordinance or rule shall 
modify or diminish these rights 

SECTION 5 – PRESERVING KAUA‘I’S RURAL CHARACTER 

(5.1) POLICY FRAMEWORK FOR LAND AND DEVELOPMENT 
Allow build-out of properties in existing low-density agricultural communities, including 
the homestead areas of Wailua, Kapa‘a, Ōmao and Kalāheo and existing agricultural 
subdivisions in other parts of the island, while taking measures to assure the adequacy of 
County road, drainage, and water supply systems. 
 
(5.2) AGRICULTURAL LANDS 
Lands included within the Agriculture designation shall be predominantly used for or 
held in reserve to be used in the future for agricultural activities. These activities include 
the breeding, planting, nourishing and caring for, gathering, and processing of any 
animal or plant organism, including aquatic animals and plants, for the purpose of 
producing food or material for non-food products; the commercial growing of flowers or 
other ornamental plants; the commercial growing of forest products; and the commercial 
breeding and caring for domestic animals and pets. 
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(5.3) OPEN LANDS 
The intent of the Open designation is to preserve, maintain or improve the natural 
characteristics of non-urban land and water areas that are of significant value to the 
public as scenic or recreation resources; 
Lands designated Open shall remain predominantly free of development involving 
buildings, paving and other construction. With the exception of kuleanas and other small 
lots of record, any construction that is permitted shall be clearly incidental to the use and 
open character of the surrounding lands. 

SECTION 6 – ENHANCING TOWNS AND COMMUNITIES AND PROVIDING FOR 
GROWTH 

(6.3.3)(LIHUE) ISSUES AND OPPORTUNITIES 
DHHL Wailua Lands. The Department of Hawaiian Home Lands has acquired 345 acres 
mauka of Kühiö Highway, at the northern end of Kälepa Ridge. The land abuts Wailua 
River State Park, and surrounds the Mälae Heiau. Most of this property is suitable for 
urban development – potentially resort and commercial as well as residential. A portion 
of the property may be needed for the Kapa‘a By-Pass Highway. This property offers 
many opportunities for DHHL, and its eventual use will be important to the County and 
this region of the island. 
 
DHHL also owns property on the makai side of Kühiö Highway, overlooking Lydgate 
Park south of the Holiday Inn hotel. The property has good potential as a future resort 
and may be developed by DHHL as an income-producing asset. As of 1999, DHHL had 
no specific plans for the site. 
 

Heritage resources in the vicinity of the proposed project identified in the Kaua‘i General Plan 
include the Malae Heiau, the Hikina o Kala Heiau Hauola, the Kuhio Highway scenic roadway 
corridor, the project site land (open space, parks, agriculture, conservation), and Lydgate Park 
(resource parks and sites).  The Land Use Map for the Lihue Planning District in the Kaua‘i 
General Plan designates the project site as agriculture land surrounded by open lands (Kalepa 
Ridge and Wailua River area), resort lands (Aloha Beach Resort), and park lands (Lydgate Park). 

County Zoning.  Zoning is a method by which the County of Kaua‘i regulates land use in 
accordance with the adopted land use policies mentioned above.  DHHL’s mauka lands are 
situated entirely within the County’s Agriculture zoning district.  The makai lands are situated 
within the County’s Open district (Figure 4-10).  Because DHHL was elected to exempt 
development of its lands from the County’s land use policies, no rezoning actions will be 
necessary. 

Special Management Area.  The CZM Program, as previously mentioned, promulgates the 
creation of SMAs.  SMAs are specially designated areas governed by specific county guidelines.  
Any development within a SMA requires a SMA permit from the appropriate county.  An 
accepted EA fulfills a portion of the information necessary to apply for a SMA permit.  The 
northeast corner of the mauka parcel is located within the SMA that extends primarily along all 
shoreline areas (Figure 5-1); therefore, a SMA Use Permit will be required for project actions. 

5.3  Other Relevant Plans and Policies 

DHHL Wailua Regional Plan.  The Wailua Regional Plan (DHHL, 2007) recommends the 
subject property for a combination of residential and revenue-generating uses.  Specifically, the 
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plan recommends timeshare units on the makai parcel and single-family residential on the mauka 
parcel, with the developer bearing the costs of infrastructure installation and improvement for the 
residential subdivision development.  Wailua was deemed the most desirable place for residential 
homesteading in a survey of beneficiaries conducted in 2004 as part of the Kauai‘i island Plan.  
The proposed project is consistent with this plan. 

DHHL Kaua‘i Island Plan.  The DHHL Kaua‘i Island Plan designates the following land uses 
within the boundaries of the project site:  residential, special district, commercial, community use, 
and subsistence agriculture (DHHL, 2005b).  The proposed project is consistent with these 
planned use designations. 

5.4  Necessary Permits and Approvals 

Several permits and approvals would be required prior to construction of the project.  Application for 
most of these permits cannot be made until the environmental review process (HRS Chapter 343) is 
completed.  They are listed here under their granting agencies. 
 
State of Hawai‘i  

Department of Health  

Clean Water Branch 

• NPDES Permits for hydrotesting and grading 

Noise, Radiation and Indoor Air Quality Branch 

• Noise Variance  

County of Kaua‘i 

Department of Public Works 

• Grading Permit  

• Building Permits for all proposed house construction work 
 
Planning Commission 

• SMA Permit 
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SECTION 6  FINDINGS AND DETERMINATIONS 

In accordance with the provisions set forth in Chapter 343, HRS, this EA has preliminarily determined 
that the project will not have significant adverse impacts on the environment.  DHHL is considering the 
issuance of a FONSI.  Anticipated impacts will be temporary and will not adversely impact the 
environmental quality of the area.  Therefore, it is recommended that an Environmental Impact Statement 
(EIS) not be required.   

A review of the “Significance Criteria” used as a basis for the above determination is presented below.  
An action is determined to have a significant impact on the environment if it meets any one of the thirteen 
(13) criteria. 

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural 
resources. 

Development of the project will involve the irrevocable loss of certain environmental resources.  
However, the development of additional lots with improved infrastructure will benefit the 
Hawaiian beneficiaries of the State of Hawai‘i by providing residential lots to those on the 
waiting list.  The County of Kaua’i will benefit in terms of additional consumer spending on 
construction materials, home furnishings, and appliances and associated tax revenues.   
 

(2) Curtails the range of beneficial uses of the environment. 

The project will not curtail the range of beneficial uses of the environment.  All properties 
proposed for this project are currently undeveloped vacant lands.  Many of the surrounding areas 
are maintained as conservation and state park lands. 
 

(3) Conflicts with the State’s long-term environmental policies or goals and guidelines as 
expressed in Chapter 343, HRS; and any revisions thereof and amendments thereto, court 
decisions, or executive orders; 

The project would be in conformance with the Chapter 343, HRS, State Environmental Policy, to 
enhance the quality of life.  It is the long-term goal of the project to foster a Hawaiian lifestyle.  
The neighborhood that would result from this project would reflect the culture and values of the 
past Hawaiian communities.   

The project involves developing lands that are currently designated prime agricultural 
lands by the State Department of Agriculture.  This planned development is in conflict 
with the State’s land designation, however DHHL Lands are exempt from land 
classification requirements for homestead development, thus no district boundary 
amendment or mitigation measures will be necessary for the proposed project. 
 

(4) Substantially affects the economic or social welfare of the community or state; 

The proposed low-density homestead development is not anticipated to have significant effects on 
the economic or social welfare of the community or the state.  The proposed revenue-generating 
uses would provide a long-term benefit to the local economy. 
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(5) Substantially affects public health; 

The proposed low-density project is not anticipated to have substantial effects on public health.  
Short-term impacts associated with construction are generally unavoidable and would be 
mitigated according to the measures described in Chapter 4.0 of this EA.  DHHL will improve 
existing facilities and provide infrastructure necessary to support the proposed development.  The 
development of basic support infrastructure such as drainage, water, communication and 
electrical utilities, will be done in accordance with county standards and integrated with existing 
systems. 
 

(6) Involves substantial secondary impacts, such as population changes or effects on public 
facilities; 

The proposed homestead development will result in some secondary impacts; however, the 
proposed project is not expected to place enough of a demand to result in the need to increase the 
level of current facilities and services in the project area.  In addition, area will be set aside for 
future development of a park and community center to provide both future residents of the 
development and the surrounding community with additional recreational opportunities. 
 

(7) Involves a substantial degradation of environmental quality; 

The proposed project is not anticipated to involve a substantial degradation of environmental 
quality.  The project site is currently undeveloped vacant land that is covered by an increasing 
greater percentage of introduced, invasive species.   
 

(8) Is individually limited but cumulatively has considerable effect on the environment, or 
involves a commitment for larger actions; 

The proposed low-density development is not anticipated to result in cumulative effects; 
therefore, it would not involve a commitment to larger actions. 
 

(9) Substantially affects a rare, threatened or endangered species or its habitat; 

The proposed project is not anticipated to have substantial effects on a rare, threatened, or 
endangered species, or any critical habitat.  The botanical survey conducted in July 2007 did not 
find any flora listed or proposed for listing as Threatened or Endangered.  No Threatened or 
Endangered fauna were seen or heard during a recent survey also conducted in July 2007. 
 

(10) Detrimentally affects air or water quality or ambient noise levels; 

No significant impacts on the area’s long-term air or water quality or ambient noise levels are 
anticipated to result from the project.  There will be some short-term impacts on the air quality 
and noise levels as a result of project construction.  Adequate mitigation measures will be 
implemented as described in Section 4.0 of this EA. 
 

(11) Affects or is likely to suffer damage by being located in an environmentally sensitive area, 
such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, 
estuary, freshwater, or coastal waters; 

The project is not anticipated to affect environmentally sensitive areas.  However, the northeast 
corner of the mauka parcel is located within the tsunami inundation zone and the Special 
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Management Area.  A discussion of these issues can be found in sections 4.1.9 and 5.2 of this 
EA. 
 

(12) Substantially affects scenic vistas and view planes identified in county or state plans or 
studies; 

The proposed low-density development and revenue-generating uses, including commercial areas 
and timeshare units, will affect the scenic view of the coast from Kuhio Highway, although this 
will be mitigated to a level of insignificance by incorporating low-rise buildings in a well-
maintained, landscaped setting.   
 

(13) Requires substantial energy consumption. 

The proposed project will not require substantial energy consumption relative to other similar 
projects. 
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ABSTRACT 
 
At the request of Environet, Inc., Scientific Consultant Services, Inc. (SCS) conducted an 
Archaeological Inventory Survey on Department of Hawaiian Home Lands (DHHL) parcels in 
Wailuā, Wailuā Ahupua`a, Puna District, Kaua`i Island, Hawai`i [TMKs: (4) 3-9-02: 12, 24, 25 
and 3-9-06: 09].  The project area encompassed approximately 240 acres.  The overall project 
included an Archaeological Inventory Survey (covered here) and a Cultural Impact Assessment 
(under separate cover).  The archaeological work consisted of 100 percent pedestrian survey of 
the project area, revealing mostly charred sugarcane fields (roughly 70% of project area) and 
selected survey of unburned and peripheral areas. 
 
The survey led to the identification of three new archaeological sites comprised of nine features.  
In addition, a historic feature (rock wall) was identified through archival research, and was later 
relocated as an earthen berm heavily obscured by vegetation.  Site TS-1 is an historic site 
(agricultural water diversion and irrigation features) associated with the Plantation Era on 
Kaua`i.  Site TS-2 consists of a prehistoric surface lithic (stone tool) scatter.  TS-3 is composed 
of one rock wall (TS-3, Feature 1) with traditional construction, two rock terrace remnants (TS-
3, Features 2 and 3), and one multi-tiered enclosure (TS-3, Feature 4).  Subsurface testing at 
these sites and selected sections of the project area yielded only negative results.  One 
significant, previously identified site occurs just outside the project boundary (northeast corner) 
Malae Heiau (Site -104). 

 
Sites TS-1 and TS-2 are significant under Criteria D of the State Register of Historic Places; no 
further work is recommended for TS-1.  However, further investigation into extending the 
boundary of Site-104 to include TS-2, Locus A, is required.  Site TS-3 is significant under 
Criteria D and possibly E.  In addition, Data Recovery is recommended for Sites TS-2 and TS-3 
to investigate possible connections between Site -502 and kapu lands, which the attending 
commercial development may affect.  Data Recovery should include testing at the historic wall 
site to verify its existence and location.  Further, construction activities immediately outside the 
Buffer Zone (100 m) of Site -104 (Malae Heiau) at Site TS-2, as well as the northern border of 
the project area which includes areas of lithic concentrations and TS-1 Feature 5, are 
recommended for Monitoring. 
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INTRODUCTION 
 

At the request of Environet, Inc., Scientific Consultant Services, Inc. (SCS) conducted an 
Archaeological Inventory Survey of Hawaiian Home Lands (DHHL) parcels in Wailuā, Wailuā 
Ahupua`a, Puna District, Kaua`i Island, Hawai`i [TMKs: (4) 3-9-02: 12, 24, 15 and 3-9-06: 09].  
This survey was conducted in conjunction with an Environmental Assessment of the proposed 
Wailuā Residential Subdivision (Figures 1 and 2).  The Inventory Survey consisted of historical 
background and archival research; a full pedestrian survey of the parcels; backhoe-excavated 
subsurface testing; mapping of test units; and the analysis, interpretation, and reporting of all 
relevant data.  Fieldwork was conducted by SCS archaeologists, including Jim Powell, B.A., 
Randy Ogg, B.A., Guerin Tome, B.A, and Sonya Niess, B.A., on several visits to the project 
areas from July through August 2007.  Analysis of artifacts was conducted by Guerin Tome, 
B.A. and Dr. Robert Spear.  The Principal Investigator for this project was Michael Dega, Ph.D. 

 
Portions of TMK: 3-9-02: 12, 24 and 25 contain 30+ acres zoned for commercial use 

along Kuhio Highway.  Proposed use for this land includes 700–1,000 Single Family Residential 
lots, 12 acres for a school/park site, a 120-foot wide by-pass road, and 18 acres being set aside 
for a community center and park site.  The proposed development related to TMK: 3-9-06: 9 
contains 52 acres of land zoned for commercial development (800–1,000 units).   

 
The Wailuā River State Park includes one archaeological site, the Malae Heiau, (listed on 

the National and State Registers of Historic Places, Site 50-30-08-502), which borders the project 
area.  A large variety, and number, of traditional and historic sites have been documented in 
Wailuā Ahupua`a, and this is an important area for Kaua`i history and traditions.  No previous 
archaeological survey or subsurface testing has occurred within the immediate project area; 
however, the project area is adjacent to one of the four heiau (Malae) that comprise the Wailuā 
Complex of Heiau, Malae Heiau, a National Historic Landmark.  The heiau, which has been 
previously documented, contains a 100-foot wide buffer on the east and west sides and a 300-
foot buffer on its north and south sides (Figure 3) (Yent 2005: 1). 

 
INVENTORY SURVEY SUMMARY 

The present Inventory Survey research led to the identification of three new 
archaeological sites that were assigned temporary site numbers TS-1, TS-2, and TS-3 (see Figure 
1) (Table 1).  Nine total features were identified in these three sites.  Archival research identified 
the existence of an historic rock wall that was not evident through pedestrian survey but its 
location is shown on an historic map (Figure 4); the approximate location of this historic wall 
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Figure 1:  USGS Wailuā Quadrangle Map Showing Project Area. 
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Figure 2:  Tax Map Key [TMK] Showing Project Location. 
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Figure 3:  Malae Heiau and current buffer delineation. (Adapted from Yent 2005: Fig. 5). 
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Figure 4:  Historical Map ca. 1933, Conveyance of Abandoned Government Road, Territory of Hawaii, to The Lihue 
Plantation Co., LTD. 



 6

Table 1:  Wailua DHHL Project Summary Data. 
ARS (SCS 
Temp Site 

No.) 

State 
Site 
No. 

50-30-08 

Feature(s) Site Form Function Time 
Period 

 

Test Significance 
Assessment

s 

Comments

TS-1  5 1A) Earthen reservoir 
1B) Earthen reservoir 
1C) Concrete watergate 
2) Watergate 
3) Watergate with culvert
4) Bridge with irrigation 
diversion ditch 
5) Ditch 
 

Water 
transportation 

Plantation 
Era 

N Criteria D No further 
work 

required 

TS-2  4 Loci + 1 
outlier 

Lithic scatters Lithic Workshop 
and 

Chipping 
Stations 

Pre-
Contact 

Y Criteria D Data 
Recovery 

TS-3  4 1) Rock wall 
2) Rock terrace remnant 
3) Rock terrace remnant 
4) Rock enclosure 

Agriculture; 
Habitation 

Pre-
Contact 

To 
Plantation 

Era 

N Criteria D/ 
Criteria E?

Data 
Recovery 

 
was later verified on the ground as an earthen berm after the conclusion of the field portion of the 
survey (Figure 5).  Twenty-eight backhoe trenches (ST-1 through ST-28) were excavated at two 
locations during field survey (e.g. Site TS-2 (Test Area 1) at the northeastern boundary of the 
project area, and Test Area 2 at the southeastern corner of the project area) (Figure 6). 

 
 The first site, TS-1, an agricultural water diversion, contained five features and three sub-
features.  Site TS-1 was an historic site associated with the Plantation Era in Kaua`i.  Since Site 
TS-1 contained historic construction typifying water transportation features, no test units were 
placed in this site. 
 
 Site TS-2 consisted of a prehistoric surface lithic (stone tool) scatter.  The artifacts 
occurred within four main locations and one outlier.  Locus A contained the highest 
concentration of lithics (N=111); the remaining loci consisted of a total 25 artifacts.  The artifacts 
are associated with pre-Contact times.  Five backhoe trenches were placed in Locus A; no 
cultural materials were recovered (see Figure 4).  All cultural resources associated with Site TS-2 
were from a surface context. 

 
 Site TS-3 consisted of three features and nine sub-features: two rock terrace remnants 
(Features 2 and 3) and one rock wall (Feature 1).  A fourth feature, a substantial enclosure with 
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Figure 5:  USGS Wailua Quadrangle Map Showing Probable Location of Historic Rock 
Wall. 
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Figure 6:  USGS Wailua Quadrangle Map Showing Site and Testing Locations. 



 9

abutting terracing, appeared just outside the project boundaries; however, was minimally 
recorded due to its complex construction and perceived uniqueness and association with Features 
1 through 3.  No archaeological test units were placed in Site TS-3. 

 
 Nine features were identified at three sites.  An historic 1933 map provides the location 
of an historic rock wall which lies between the Lihue Plantation leased land on its western 
boundary, and the abandoned Government Rd. property and  Kauai Belt Road on its eastern side 
(Kaua`i Historical Society) (see Figure 4).  Twenty-three stratigraphic trench (ST) units were 
excavated in the southeastern portion of the project area adjacent to the golf course and closest to 
the shoreline (see Figure 6).  The results for trench excavations again produced negative results. 

 
BACKGROUND 

 
PROJECT AREA LOCATION 
 The project area is situated on the eastern side of the island of Kaua`i, on sloping lands 
below Kālepa Ridge, parallel to the coastal plain and upslope of the southern banks of the 
Wailuā River.  The Wailuā River is one of the largest in the Hawaiian Islands, with a broad 
floodplain primarily composed of overbank sediments transported by the river.     
 
 Wailuā River State Park, established in 1954, is composed of 1,092.6 acres and is located 
immediately north-northwest of the project area (see Figure 1).  Seven heiau (places of worship) 
extend from the mouth of the Wailuā River to Mt. Wai`ale`ale.  The Park contains four heiau 
that comprise the Wailuā Complex of Heiau (National Historic Landmark); one borders the 
project area.  At this important seat of chiefly power lie the remains of these heiau; the Complex 
also contains pu`uhonua (places of refuge), birthstones at Holoholokū (Pōhaku Ho`ohānau), and 
the Bell Stone.  The Park hosts river fishing, restaurants, and picnicking along a riverside 
coconut grove and boating from its marina. 
 
 The western portion of the project area is bounded by Kālepa Ridge.  Two prominent 
landmarks mark the horizon: Sleeping Giant to the north, in the Nounou Forest Reserve, and the 
topographical feature Mauna Kapu, part of the Kālepa Forest Reserve to the south.  Leho Drive 
and Nehe Road mark the eastern boundary of the project area. Kuhio Highway, a major north-
south transportation artery, passes through the project area.  A cane-haul road, which once 
facilitated transport of sugarcane during harvest, runs between Malae Heiau and Kuhio Highway.  
Directly east is the shoreline, once a part of State Parks, is now a part of Kaua`i County Parks. 
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PROJECT AREA DESCRIPTION 
In geological terms, the mokupuni (island) of Kaua`i is described as a dissected basaltic 

dome of a single large shield volcano; it is the oldest of the major, inhabited Hawaiian Islands.  
According to Clague and Dalrymple (1994), the age of the shield-building phase of Kaua`i is 
approximately 3.9–5.8 million years ago (mya).  Starting approximately 1.4 mya, post-shield 
eruptions from volcanic vents centered on Kōloa spread surface lava flows over half of the 
eastern portion of the island, including the project area.  The Kōloa flows occurred on top of the 
older (shield-phase) Waimea lava flows.  A large cinder cone, Hanahanapuni, is located in the 
upper drainage basin of the Wailuā River.  Wailuā Falls was formed from the Wailuā River over 
a thick lava flow of the Kōloa volcanic series, where the river undercut the weak underlying tuff, 
mudflow, and pillow lavas (Stearns 1966).    

 
The project area is situated on the Lihue flood plain (Elevation: 9’ to 270’ amsl) along the 

southern banks of the Wailuā River (see Figures 1 and 2).  The terrain has been modified in 
historic times by the planting of sugar cane. This remodeling of the landscape has extended up to 
several feet deep into the subsurface, in some places, as confirmed in testing by SCS (see 
TESTING).   

 
VEGETATION 

In June of 2007, approximately 225 acres of land burned in a series of brush fires; most 
of this land was part of the Department of Hawaiian Home Land (current project area).  The rest 
of the damage was sustained in the Kālepa Mountain Forest Reserve; however, rainfall stopped 
the fire from reaching the top of the Kālepa ridgeline. 
 
 Approximately 70 percent of the vegetation in the project area has been burned or 
affected by the fire.  Several plants were identified in the project area: banyan (Ficus 
benghalensis L.), Java plum (Eugenia jambolana Lam.), umbrella tree (Brassaia actinophylla), 
common guava (Psidium guajava L.), Christmas berry (Schinus terebinthifolius), koa haole 
(Leucaena glauca), various species of exotic palms (Arecaceae), ferns, (Felicides), Boervahia sp. 
lantana (Lantana camara) and `aki`aki haole (buffalo grass, Buchloe dactyloides), and various 
miscellaneous grasses, vines, and weeds.  A botanical survey conducted of Malae Heiau (outside 
northeast corner of project area) in 1991 showed a variety of exotic plants and trees (Flynn 
1991). 
  
HYDROLOGY 
 Compared with other locations in Windward Kaua`i, the project area is only moderately 
wet, with an average annual rainfall between 50 and 60 inches (1270–1520 mm) (Armstrong 
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1983).  Particularly in pre-Contact times, a much greater amount of through-flowing, fresh water 
would have been locally available in the Wailuā River that drain the uplands to the west of the 
project area.   
 
SOILS 
 The soils dominating the majority of the project area were contained in the Lihue Series, 
but also portions of which encountered were of the Kalapa, Kaena and Hanamaulu Series (Foote 
et al. 1972:39, 50–51, 55–56, 82–83) (Figure 7).   
 
 The soils of the Lihue Series consists of well-drained soils located in the uplands of 
Kaua`i Island and are formed in materials weathered from igneous rock.  The slope ranges from 
gentle to steep, and elevations extend from around sea level to 300 feet amsl.  Rainfall ranges 
from 40 to 60 inches annually and the mean soil temperature is 73 degrees Fahrenheit.  Soils in 
this series area used for commercial agriculture including, sugarcane, pineapple, pasture, truck 
crops, orchards, wildlife habitat, and home sites (ibid: 82–83).       
 

Lihue silty clay soils (LhB, LhC, and LhD) are the three types of soils of the Lihue Soil 
Series present in the current project area. The basic difference between these soils is the slope 
percentage, the rate of runoff, and the erosion hazard. LhB soils contain slopes that range from 0 
to 8 percent and are found on the tops of broad interfluves in the uplands.  In a representative 
profile, the surface layer of these soils is approximately 12 inches thick, the subsoil is more than 
48 inches thick, and the substratum consists of soft, weathered rock. In this type of soil, 
permeability is moderately rapid, runoff is slow, and the erosion hazard is slight. LhC soils have 
a slope ranging from 8 to 15 percent, slow runoff, and pose a slight erosion hazard.  The LhD 
soils have slopes ranging from 15 to 25 percent, medium runoff, and are a moderate erosion 
hazard (ibid: 82–83). 
 
 The Hanamaulu Series consist of well-drained soils on stream terraces and steep terrace 
breaks on the island of Kaua`i.  These soils were developed in alluvium washed from upland 
soils (ibid: 39–40).   
 
 The surface layer of Hanamaulu silty clay (HsD) is brown and very dark grayish-brown 
silty clay about 11 inches thick.  The subsoil is 60 inches thick is dark brown and dark reddish 
brown subangular blocky silty clay.  Runoff is medium, the slope is 15 to 25 percent, and the 
erosion hazard is moderate.  This soil is used for sugarcane, pasture, water supply and wildlife 
habitat (ibid).   
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Figure 7:  USDA Soil Survey Map Showing Soils in Project Area. 
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 The surface layer of Hanamaulu stony silty clay (HtE) is brown and very dark grayish-
brown silty clay about 11 inches thick.  The subsoil is 60 inches thick is dark brown and dark 
reddish brown subangular blocky silty clay that is stony.  Runoff is medium to rapid, the slope is 
between 10 and 35 percent, and the erosion hazard is moderate to severe.  This soil is used for 
pasture, woodland, wildlife habitat, and water supply (ibid).   
 

The Kaena Series consists of a very deep, poorly drained soils on alluvial fans and talus 
slopes on the islands of O`ahu and Kaua`i.  These soils developed in alluvium and colluvium 
from basic igneous material.  They are gently sloping to steep and commonly are stony.  
Elevations range from 50 to 150 feet (ibid: 49–50).   
 

Kaena clay (KavB), a brown variant with 1 to 6 percent slopes, occurs on alluvial fans on 
Kaua`i.  It is geographically associated with Kalapa soils.  This variant is somewhat poorly 
drained; it occurs at elevations up to 500 feet.  Permeability is slow to moderately slow; runoff is 
slow and erosion hazard is slight.  This soil is used for sugarcane and pasture (ibid). 
 
 The Kalapa Series consists of well-drained soils at the base of slopes on the island of 
Kaua`i.  These soils developed in material weathered from basic igneous rock and in colluvium.  
They are moderately sloping to very steep and occur at elevations ranging from 200 to 1,200 feet 
(ibid: 55—56). 
 

Kalapa silty clay (KdF), which is commonly found in upland areas, has a representative 
profile with a dark brown silty clay surface layer that is 10 inches thick.  The subsoil (40 inches 
thick) ranges from dark red to dark reddish brown silty clay; it has a subangular blocky structure.  
The substratum is dark brown dusky red and dark red silty clay with soft highly weathered rock; 
the soil is strongly acidic throughout.  Permeability is moderately rapid and runoff is very rapid, 
the erosion hazard is severe, and the soil has a 40 to 70 percent slope.  This soil is used for water 
supply, pasture and woodland (ibid). 

 
CULTURAL AND HISTORIC BACKGROUND 

 
A large body of oral history, including legends and myths, historical documents, like 

Land Commission Awards, and archaeological studies dealing with Wailuā Ahupua`a makes it 
one of the best known and most important traditional land divisions on the island of Kaua`i.  
Wailuā Ahupua`a was clearly an important social, political, religious, and economic center in 
pre-Contact times.  
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LEGENDS AND MYTHOLOGY 

Numerous accounts deal with the legends and myths of Wailuā Ahupua`a, including 
Kalakaua (1972), Dickey (1917), Fornander (1916-1919), Rice (1923), and Flores (1995).   

 
Dickey, a longtime resident of Wailuā, recorded numerous legends associated with 

specific sites throughout Wailuā Ahupua`a.  Primary figures associated with the rich 
mythological history of Wailuā Ahupua`a include Pele, Maui, Kapo/Laka, Kawelo, Pikoiakaala, 
Laieikawai, Mo`ikeha, La`amaikahiki, and Kaililauokeoa, among others (including the 
menehune).  These legends recant such famous events, like when Pele and her sisters surfed 
outside the mouth of the Wailuā River, and when Maui rode that same surf in his great canoe as 
he pulled the islands together.  Other legends associated with this ahupua`a recount the 
benevolent actions of the famous mo`o, goddesses of the waterfalls.     

 
These authors and more recount a variety of other legends associated with the upland 

regions of Wailuā Ahupua`a.  Almost all of the legends are associated with the principal figures 
of both the pan-Polynesian and Hawai`i-specific cosmologies, in particular, the akua (god) Maui 
and the volcano goddess Pele.  Additional notoriety is ascribed to the prominence of Mount 
Wai`ale`ale as a sacred site.  Many legends refer to spiritual and religious pilgrimages by various 
ali`i (chief) to the summit of Mount Wai`ale`ale and to the Ka`awakō Heiau on the trail known 
as Kaluawehe.  This trail, also known as the King’s Highway, originated at the mouth of the 
Wailuā River.  Today, the trail has been replaced by Kuamoo Road.   

  
PRE-CONTACT ERA 
 The Wailuā River is the largest river in the Hawaiian archipelago. It is navigable by large 
canoes for quite a distance upstream. The river valley cuts between two mountains just before the 
river enters the sea. During the pre-Contact period, the lower portion of this ahupua`a, where 
Wailuā Stream meets the ocean, was considered to be one of the most attractive places to live in 
the Islands.  The area, once called Wailuā Nui Hoano (Great Sacred Wailuā), was one of the two 
most sacred areas in the Hawaiian archipelago and was kapu (taboo) to commoners. It was 
crucial that all the Kaua`i ali`i were birthed at the Birthstones which were located in an area of 
Wailuā called Holoholokū.  During periods “[w]hen the chiefly class became diminished for 
some reason, the King selected women of common birth to deliver children at the Birthstones. 
Legend says such a child would be a chief” (Joesting 1987:5–9).  The important role the 
Birthstones of Holoholukū played during ancient times is exemplified in an ancient chant: 
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The child of a chief born at Holoholo-ku is a high chief;  
The child of a commoner born at Holuholu-ku becomes a chief also; 
The child of a high chief born outside of Holoholo-ku is no chief, a commoner 
he! (ibid) 

  
 In pre-Contact times, Wailuā and Waimea were known as the alternate seasonal ruling 
centers of the Kingdom of Kaua`i.  Island-wide unification was finally achieved with the 
acquisition of Kaua`i by Kamehameha in 1810, through a strategically arranged marriage, rather 
than by outright or direct warfare.  The association of Wailuā with the ali`i nui (high chief) 
Wailuānuiahō`ano and Mo`ikeha suggest the area was a recognized social and political center of 
the kingdom of Kaua`i as early as A.D. 1300–1350.   
 

The naming of Wailuā is likely attributed to its association with the Ali`i 
Wailuānuiahō`ano.  Kamakau (1976), while discussing land divisions, provides insight into 
understanding the nature of the naming of the ahupua`a.  He suggests that some localities may 
have been named for a particularly famous chief.  Referring specifically to Wailuā Ahupua`a, 
Kamakau writes: 
 

Wailuānui-a Hoa`ano was born at `Ewa, Oahu, and his descendants 
went to Kaua`i and to Maui, and wherever they settled they called 
the land after the name of their ancestor.  Wailuā was a son of 
La`akona, ancestor of the `Ewa family by Ka-ho`ano-o-kalani.  His 
name, Wailuānui-a-Ho`ano, came from adding the name of his 
mother.  Thus, some names were derived from those of ancestors.  
(ibid: 7) 

 
The large number of heiau located along the Wailuā River demonstrates the prominence 

of Wailuā as a religious and political center.  Seven heiau were recorded in coastal portions of 
Wailuā Ahupua`a (Ching 1968).  In addition, a significant amount of archaeological sites 
representing a broad spectrum of habitation related activities centered on the cultivation of taro 
(Colocasia esculenta), has been gleaned.  Most of these sites are concentrated along the main 
forks of the river and extend up to at least three miles inland of the river mouth (Carpenter and 
Yent 1997). 

 
HISTORIC TIMES 

Wailuā is often described as an area reserved for ali`i nui.  However, research on Land 
Commission Awards (LCAs) by Stauffer (1993) for the Division of State Parks suggests that 
only portions of Wailuā Ahupua`a were reserved for ali`i, and that portions were used by 
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maka`āinana (commoners).  At the time of the Māhele (i.e., middle-19th century), portions of 
Wailuā were used by maka`āinana for pāhale (houselots), ala nui (access routes, trails, 
throughways), lo`i (irrigated terraces), and kula (agricultural lands).  Of the overall 29 original 
LCA claims in Wailuā, 28 were from the maka`āinana and only one was from a high ali`i agent.  
The latter came from Deborah Kapule’s son, Iosia Kaumuali`i, who included in his claim the 
pō`alima of Wailuā.  The pō`alima were lo`i worked by the maka`āinana for the ali`i of the area; 
literally, the ‘royal taro patch.’   

 
The LCAs awarded to the former ali`i, Deborah Kapule, included house lots and 

agricultural parcels for herself, her son, and her hānai (foster, adopted) daughter, Juliana Nahinu.  
The land claimed by Kapule, much of which had been received from Ka`ahumanu, included 
fishponds near the coast and land in the vicinity of Kalaeokamanu Heiau, at Holoholokū, 
indicating that these may have been part of the areas formerly reserved for ali`i or personages of 
high status, such as kahuna (priest, sorcerer, master of an art) and advisors.   In 1835, Kapule 
after having moved from her home in Waimea to Wailuā, since converting to Christianity, is said 
to have made Malae Heiau into a cattle pen and Kalaeokamanu Heiau into a pig pen [Bennett 
(1931: 125); Dickey (1917: 25-26); Stauffer (1994: 86)]. 

 
It is interesting to note that an additional claim came from King Kamehameha III 

(Kauikeaouli), who claimed everything else in the ahupua`a, including water rights and the 
fishing grounds offshore.  This claim was later turned over to the new government.  Additionally, 
later surveys and the testimonies of officials of the land commission indicate as many as 35 
additional potential claimant documents were never filed, likely due to the inadequacies of the 
system of land registration and ownership introduced in the nineteenth century.  These claims 
show a similar pattern of land use compared with awarded claims, and consisted of pāhale, lo`i 
(irrigated taro), kula (dryland agriculture), and mo`o`āina (land parcel) (Stauffer 1993).   Most of 
these awards were located on the north side of the Wailuā River extending from the back beach 
areas in coastal portions of the ahupua`a along the river and along `Ōpaeka`a Stream, and were 
passed to kuleana  by Debora Kapule and her son Iosia (Yent  1997: 7, Fig. 4; Yent 2001: 8, Fig. 
4).   

 
In traditional times, a system of `auwainui (great, big ditch) and `auwai (ditch), part of 

the communal land stewardship system within the ahupua`a, would have functioned to divert 
and deliver water to lo`i throughout the ahupua`a.  This system of wetland taro cultivation was 
converted largely to rice during the historic period.  Additional loko i`a (fishponds) were located 
in the back beach area on the north side of the river mouth.    
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 The Wailuā Complex of Heiau was declared a National Historic Landmark in 1962 
(Table 2).  In addition to the four heiau, Malae, Kalaeokamanu, Poli`ahu, and Hikinaakalā Heiau, 
the Complex includes Holoholokū Heiau, Pōhaku Ho`ohānau (Birthstones), the Bell Stone Site, 
and pu`uhonua and petroglyph stones. 
 
 The northern half of Wailuā State Park contains Poli`ahu Heiau, Holoholokū Heiau, 
Pōhaku Ho`ohānau (Birthstones), and the Bell Stone Site.  Holoholokū and the Pōhaku 
Ho`ohānau are recorded as the birthplace of ali`i, similar to the Kūkaniloko Site in Wahiawā 
(O`ahu).  This was also a pu`uhonua, where kapu breakers could obtain immunity and refuge 
seekers could find safety during war (`Ī`ī 1959).  In addition, Holoholokū is reported to be the 
place associated with Mo`ikeha’s arrival from Kahiki (Fornander 1916).  Holoholokū is believed 
to be an area that was set aside exclusively for ali`i nui, their priests, family, and attendants.   
Malae Heiau is reported to have been the oldest heiau on the island and the first one built by the 
Menehune.  Thrum reported the Heiau as a walled and paved structure 273 feet by 324 feet with 
walls 13 feet thick (at base), a traditional form of Menehune construction.  
 
THE SUGAR PLANTATION ERA IN KAUA`I 
 The second oldest sugar plantation on Kaua`i, after Kōloa, was the Lihue Plantation 
Company, founded in 1849 (Wilcox 1996) (Figure 8).  Sugar was actively planted by the Wailuā 
Plantation in 1879 and 1880 (Dorrance 2000: 25).  The Plantation continued to expand and in 
1974, leased some of Grove Farm’s cane lands operating strictly on gravity flow.  By 1931, 79 
percent of 6,712 acres of plantation land were irrigated by gravity flow.  Of the reservoirs, 
Wailuā produced the largest flow at 242 million gallons (ibid: 73).  Finally, in 1994, in an effort 
to reduce costs, the Lihue Plantation announced the consolidation of many operations; six years 
later, it officially closed business.   

 
PREVIOUS ARCHAEOLOGY 

 
Wailuā Ahupua`a is one of the most archaeologically rich areas in the Hawaiian Islands.  

This section of the report presents a sampling of previous archaeological studies in and around 
the project area.  In general, coastal portions of the ahupua`a have been more studied as 
compared to upland areas, which have received less study.  Results of these studies have been 
used to predict the types of sites and features expected in the project area (see EXPECTED 
FINDINGS).  
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Table 2:  Heiau Located in the Vicinity of Wailua Ahupua`a (Adapted from Yent 2001: 23, Table 4). 
 

Heiau State 
Site  

Number 
50-30-08 

Location Form/ 
Size 

Function References 
(Age/association) 

 

Comments 

Malae* 
(Malaeha’akoa)  
(Makaukiu) 

-104 (In current project area, northeast 
corner); south 
side of Wailua River bank;west of 
Kuhio Highway 

Large, square walled 
enclosure 
(273 by 324 feet) 

Multi-functional: 
(Luakini, assembly 
area, habitation) 

Menehume 
Mo’ikeha 
Flores (1995: II-3) 
(ca 1300) 

Lithic concentration 
(SCS Site TS-2,  
Loci A-D) 

Hikinaakalā* -105 South side of Wailua River bank; east 
of Kuhio Highway at shoreline 

Large, rectangular 
Walled enclosure 
(395 by 80 feet) 

Pu’uhonua 
Astronomy 

Wailuanuiaho’āno 
Bennett (1931) 
(ca 1320—1350) 

Munch of the stone 
removed 

Kalaeokamanu* 
(Ka Lae o Ka 
Manu) 

-106 North side of River; inland at Pu’ukī 
and Holoholokū 

Small, rectangular 
Walled enclosure 
(115 by 65 feet) 

Multi-functional: 
(Luakini, Pu’uhonua, 
animal pen) 

Mo’ikeha and His Son, 
La’anaikahiki 
Formander (1916) 
Ii (1959) 
Kikuchi (1976) 
(ca 1300—1340) 

Adjacent to 
Birthsite 

Poli’ahu* -107 Bluff between Wailua River and 
‘Ōpaeka’a Stream 

Large, square 
Walled enclosure 
With notch 
(242  by 165 feet) 

Luakini Menehume 
Bennett (1931) 
 

 

Kukui  
(Kaikīhaunakā) 
(Kūhua) 

-108 Boundary Olohena and Wailua at Lae 
Alakukui 

Walled enclosure 
Terraced on makai 
side 

Luakini 
Navigational 

Kāwelo 
Thrum (1906) 
Davis and Bordner (1977) 

Much of the stone 
removed; 
Cultural material: 
stone lamps 

Kapu’ukoa -109 North bluff of Wailua River; 1.0 m 
mauka of shore in cane field 

Walled enclosure 
(165 by 66 feet) 

Unknown Bennett (1931) 
Damon (1931) 

Not relocated 

Pōhaku’ele’ele Ching  
Site 47 

Bluff between Wailua River and 
‘Ōpaeka’a Stream; same ridge as 
Poli’ahu Heiau 

Not recorded Unknown Dickey (1917: 29) Not relocated 

Unknown Name -345 
(Ching 
Site 58) 

Bluff at convergence of Wailua 
River North and South Fork 

Square, walled 
enclosure with notch 
(87 by 70 feet) 

Unknown Metcalf’s map (1846) Relocated in  
1992, State Parks 

Meleaha’anounou ?? Makai of Malae Heiau Not recorded Unknown Wailuanuiaho’āno 
n.a. 1885 
(ca 1320—1350) 

Destroyed 

*The Wailua Complex of Heiau (State Site No. 50-30-08-502) a National Historic Landmark 
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Figure 8:  Ca. 1941 Lihue Sugar Plantation Field Map. 
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Cultural Surveys Hawai`i, Inc. (CSH) conducted an Archaeological Inventory Survey for 
a proposed bikeway within the Wailuā River State Park.  Fieldwork was undertaken in 
September 2000 and involved the coastal boundary the length of the current DHHL project 
(makai).  While the survey’s findings were negative for new archaeological sites, the study 
synthesized previous archaeological work for the immediate project area and vicinity providing a 
traditional Hawaiian and historic land-use settlement model (Creed, Shideler, and Hammett 
2001). 

 
Dega (2001) encountered negative results in a study of bridge footings at the Kamalani 

Kai Community Built Bridge.  During trenching activities, Dega and Powell (2003) identified 
intact sand layers along Kuhio Highway.  These sand layers, excavated to more than 1.60 meters 
below the graded surface, were sterile.   

 
Several important sites are located on the south bank of the mouth of the Wailuā River, in 

the coastal portion of the Wailuā River State Park, directly east of the project area.  Thrum 
(1907) recorded Hikinaakala Heiau in his statewide inventory of heiau.  This heiau is now 
considered to be part of the Wailuā Heiau Complex (SIHP No. 50-30-08-502), which also 
includes Malae (bordering the immediate project area) and Kalaeokamanu Heiau, and an 
unnamed heiau in the area of Kālepa and Nounou Ridges, and another unnamed shrine at the 
confluence of the North and South Forks of the river.  This site complex is listed on the National 
Register of Historic Places (see Table 2).  In addition to the various heiau, Site 502 includes a 
pu`uhonua named Hauola, and petroglyphs named Ka pae ki`i māhū o Wailuā, or 
PaemahuoWailuā, located on the boulder-strewn beach adjacent to Hikinaakala Heiau (Kikuchi 
1973).  The origins of this petroglyph site, which incorporate legendary figures into the 
landscape of coastal Wailuā, are referenced in many epic Hawaiian legends.   

 
An Archaeological Survey of the north fork of the Wailuā River was conducted by the 

State Parks in 1997.  Carpenter and Yent (1997) recorded 15 sites previously identified by 
Soehren (1967) and Ching (1968); several sites could not be relocated.  A variety of features 
consistent with permanent habitation was re-identified during the 1997 work.  Other 
archaeological sites documented during the 1997 survey include:  multiple `auwai of varying 
sizes; extensive agricultural terrace complexes (one with 100 discrete components); sunken or 
depressed pond fields; several stone platforms interpreted by Ching as house platforms or shrines 
(a few have upright stones within the construction); irrigated and non-irrigated terraces; and, 
several enclosures.  Pilgrimages to Mount Wai`ale`ale by ali`i originated in Wailuā on the trail 
known as Kaluawehe, often referred to as the King’s Highway.  This trail starts at the mouth of 



 21

the Wailuā River, and goes up the ridge between the North Fork and `Ōpaeka`a Steams to an 
area named Ka`awakō, where a small shrine (SIHP No. 50-30-08-216) is located.  Historic sites 
include a poi mill that was in operation until 1930, and the remains of a wooden flume used to 
transport water across the river (Carpenter and Yent 1997).  

 
Rechtman and Clark (2001) conducted an Archaeological Inventory Survey of a parcel 

located just west of the confluence of Opaeka`a Stream and the Wailuā River [TMK: (4) 4-2-
003: 002, LCA 3551:2].  No archaeological sites were recorded during this survey.  Surface 
topography and two backhoe trenches indicated extensive disturbance from previous 
construction in the modern era. 

 
Various restoration work and vegetation removal have been completed for Hikinaakalā 

Heiau (Yent 1997a; Yent 2000) and Malae Heiau (Yent 1997b), as well as Kalaeokamanu Heiau 
and Pōhaku Ho`ohānau (Birthstones) at Holoholokū (Yent 2000; Yent 2001). 
 

Kikuchi (1973) recorded SIHP No. 50-30-07-4000, an adze workshop located at the site 
of the Keahua Arboretum, in Kauakahi.  Site 4000 is one of only three known adze workshops in 
Kaua`i.  The site consists of a lithic scatter on a level terrace area, located on the northeast side 
of Uhau `Iole Stream (Yent 1988).  Kikuchi recorded basalt flakes and debitage, worked flakes 
and cobbles, cores, hammerstones, and adze blanks and performs.  The absence of finished adzes 
at the site suggests that finishing occurred elsewhere.  The source of the basalt at Site 4000 has 
yet to be identified.  Likely source areas, including mauka sections of Wailuā, have not yet been 
systematically surveyed.   

 
MALAE HEIAU 

Malae, an abbreviated version of the name Malaeha`akoa, is adjacent to the current 
project area (northeast corner), which covers an area consisting of approximately 9.5 acres.  On 
February 1994 (Exec. Order No. 3608), Malae became the fourth heiau included in the Wailuā 
River State Park system.  It is hypothesized that Malae Heiau has functioned in various 
capacities from pre-Contact to the Historic Period.  Tradition says, Malae Heiau was built by the 
Menehune and initially may have functioned as a luakini (temple, shrine, place of sacrifice) 
(Thrum 1917; Bennett 1931).  Historical records indicate that Malae no longer functioned as a 
heiau and was utilized for animal husbandry (Bennett 1931:125; Dickey 1917: 25-26; Stauffer 
1993: 86). 
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Following the earliest surveys and reports on Malae Heiau conducted by Thrum (1907), 
Dickey (1917) and Bennett (1931), Francis Ching, Jr. completed an Archaeological Survey in 
1968 for State Parks.  A compendium of these sources and other historical references to the 
Heiau may be found in Flores (1995).   

 
Kikuchi surveyed the Malae Heiau area after a 1973 sugarcane harvest and located an 

adze scatter (Kikuchi 1973).  Of notable interest were the findings from the surface survey 
conducted as part of the Environmental Assessment by State Parks to include Malae Heiau into 
the Wailuā River State Park system.  The survey located lithic scatter that included stone tools, 
primarily adze performs and worked flakes that were found on the exterior of the heiau near the 
northeast corner of the walled enclosure; the site was designated Site -104A (State Parks 1991). 

 
 Flores (1999: III-4) noted that very few reports and surveys exist which detail the design 
and construction of Malae.  In an effort to seek assistance regarding preservation, stabilization 
and interpretation matters concerning Malae Heiau, the Division of State Parks (DLNR) formed 
the Malae Heiau Advisory Committee in 1994.  The Committee noted the Heiau has functioned 
in various capacities over time and space (2000: 4); and suggested that its large size and strategic 
location within Wailuā offered a certain vantage point from which to conduct governance 
activities.   
 
 State Parks (1991) conducted archaeological investigations which compared the existing 
heiau structure to what was recorded previously by Thrum, ca 1906 and Bennett ca. 1931; 
reported findings revealed a number of structural changes (Yent 2005: 29, Table 3).   
 
 Between August 1996 and February 1997, the State Parks conducted archaeological test 
excavations.  Seven test units were excavated throughout the heiau interior in order to address 
research questions concerning age, function and construction sequence (Yent 2005: 43–44, Fig. 
12, Table 5).   
 
 Three samples of concentrated charcoal deposits taken from test units TP2 and TP7 were 
radiocarbon dated (ibid: 70, Table 20); three distinct cultural deposits and periods of construction 
and site usage were revealed.  The upper deposit was associated with the `ili`ili (pebble, small 
stone) paving evident at the ground surface of the wall architecture throughout the heiau interior 
and corresponds with a late pre-Contact to early historic date A.D. 1720 to 1840 (ibid).  The 
middle cultural deposit corresponded to the foundation of the heiau enclosure walls which pre-
date the construction of the interior walls and `ili`ili paving; the radiocarbon date closely 
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associated with this deposit indicated a late pre-Contact age of A.D. 1700 to 1800 (ibid).  The 
lower cultural deposit was obtained from a charcoal lens and postholes 30 cm below the base of 
the heiau enclosure wall.  The radiocarbon date obtained from this deposit suggested that the 
heiau’s construction date postdated A.D. 1500.  Further testing was recommended to procure 
additional radiocarbon dates, which would clarify the discrepancies between the cultural history 
associated construction dates of Malae Heiau1.   
 
 Midden analysis revealed that lithics were the predominate type of artifact; a limited 
amount of faunal material (dog and pig teeth and mammalian bone fragments) and small 
quantities of shell were found.  The general lack of midden suggested the heiau function was not 
related to habitation.   
 
 Basalt artifacts were found throughout the interior of the heiau and at the northeast corner 
enclosure exterior, which was suggestive of basalt tool manufacture.  Testing revealed human 
remains in the southeastern interior corner of Male Heiau (TP-5), which appeared to pre-date the 
construction of the interior features of the heiau. (ibid: 72).  Radiocarbon dates obtained from 
lower cultural deposits were obtained from fire pits (TP2 and TP7), as well as from postholes or 
small pit features (TP4 and TP7).  The stratigraphic location of these features was suggested to 
predate the heiau wall. 
 
 Various impacts were affected due to sugarcane production (early 1900s to 1991), as well 
as disturbances by vegetation overgrowth on the interior and exterior walls of the heiau.  
Vegetation clearing projects were undertaken in Years 1997 and 2000 to prevent further damage 
to walls of the heiau (Yent 1997; Na Kahu Hikinaakalā).   
 
 An Archaeological Inventory Survey conducted at Malae Heiau has established its 
significance in close alignment with the Wailuā Complex of Heiau; Malae Heiau is deemed 
significant under Criterion B through E.  Further data recovery has been recommended by State 
Parks in order to supplement research concerning site function, age, construction sequence, role 
of adze manufacture and future land use impacts (ibid). 

 
DOCUMENTATION OF BURIALS NEAR THE PROJECT AREA 

Ongoing studies conducted south of the Wailuā River, in and around the Wailuā Golf 
Course, have documented many pre- and post-Contact burials.  Bennett (1931:125), for example, 
recorded Site 103, about which he stated:  “In the sand dunes that run along the shore half way 
                                                 
1 Mo`ikeha suggested Male Heiau was initially constructed around A.D. 1300–1350. 
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between Hanama`ulu and Wailuā River are many burials.”  Cox (1977) documented 13 burials 
and scattered human remains at the Wailuā Golf Course.  Erkelens and Welch (1993) conducted 
interviews and documented historical knowledge from long-time local residents of the Wailuā 
area who stated that “hundreds” of iwi (bones) were uncovered when the central driving range 
was constructed in the mid-1960s.  Studies conducted by Folk et al. (1991), Folk and Hammett 
(1991, 1995), and Beardsley (1994) led to the identification of nine more burials within and near 
the Wailuā Golf Course.  Fager and Spear (2000) documented 44 burials and 42 isolated finds of 
human remains during renovation of the golf course irrigation system.  They also documented a 
subsurface cultural layer (with traditional artifacts) and three fire pit features.  Charcoal from one 
of the fire pit features yielded a calibrated date range (2 Sigma) of A.D. 1440 to 1670, firmly 
within pre-Contact times. 

 
Ida and Hammatt (1998) documented SIHP No. 50-30-08-761, a burial site located in an 

easement between Wailuā River and a fence line [TMK: (4) 4-1-004: 019].  This fence line 
creates an easement providing access to residential properties fronting the river. The burial was 
discovered (i.e., disturbed) during the removal of a coconut palm tree during clearing and brush-
removal operations within the easement.  The burial site was eventually assessed as having been 
previously disturbed.   Two LCAs (3557 and 3405) awarded on the property indicate that the 
area was being used for habitation and for kalo cultivation; fourteen lo`i were awarded to Kaniwi 
(Kaniui) at this location.   

 
Morawski and Dega (2004) recorded several, previously disturbed burials in addition to a 

subsurface cultural layer.  The cultural layer, designated SIHP No. 50-30-08-356, demonstrates a 
lengthy occupation of the area now known as Lydgate Park.  The radiocarbon sample submitted 
from excavations conducted at Site 356 yielded a calibrated date range (2 Sigma) of A.D. 1440 
to 1660, firmly within pre-Contact times.   

 
An Archaeological Inventory Survey was conducted at the Old Smith’s Landing and 

Kaumuali`i for the new Comfort Stations for Wailuā River State Park by SCS, Inc. (Morawski 
and Monahan 2007, in preparation).  The APE was located south of the existing comfort station 
building, and north and east of the paved entry road and parking area.  To the west of the APE is 
a low rock wall bordering residential areas on the west side of Kuamoo Road from the parks 
parking and comfort station facilities.  Surface topography and natural stratigraphy within this 
area were likely disturbed during the construction of the existing building and grading for the 
parking lot.  Soils in this area consisted of surface layers of claylike fill soils overlying disturbed 
river sands and alluvial soils.  
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Subsurface testing by SCS amounted to nine shovel probes excavated at two locations in 

the project area.  One incomplete burial along with several subsurface pit features and several 
artifacts were recorded at Smiths Landing and several lithic artifacts were recorded within 
excavations at Kaumuali`i Park.  The incomplete burial was temporarily preserved in place and 
is awaiting final determination for preservation or data recovery burial treatment.  
 

EXPECTED FINDINGS 
 

 Given all available oral, historical and archaeological evidence regarding Wailuā 
Ahupua`a, and the project area in particular, there was a relatively high probability of 
encountering subsurface cultural deposits around Malae Heiau, along the confluence of the 
Wailuā River, and on the lower slopes of Kālepa Ridge (southwestern boundary).  In addition, 
there was also high expectation of encountering traditional Hawaiian burials along the eastern 
boundary of the project area directly adjacent to the Wailuā Golf Course.  With regard to the 
majority of the project area that was once cultivated in sugar, it was expected that historic 
artifacts and archaeological features relating to agriculture dating from the Sugar Plantation 
period to Historic times would be found. 
 

METHODOLOGY 
 
The work described in this Inventory Survey consisted of archival research, fieldwork, 

and laboratory analysis.  Specifics on all of these research activities are described in detail 
below. 

 
GPS/SITE POSITIONING FIELD SURVEY METHODS AND POSTPROCESSING 

The archaeological field survey was primarily accomplished utilizing a Trimble 
Pathfinder Pro-XR Global Positioning System (GPS) Rover Unit apparatus.  The GPS equipment 
was configured to operate in the Carrier Mode, with minimum threshold settings of four satellite 
vehicles connected/operating, 6.0 PDOP.  The NAD 83 system was used to provide coordinate 
datum control.  The appropriate GPS base station data was later obtained during post-processing 
of the field data at the SCS office in Honolulu, in order to accomplish the differential correction 
of our GPS and site position field data files.   
 

Archaeological sites were flagged and recorded; drawings, maps and photographs were 
produced.  As part of the site recordation process, a GPS reading was taken and logged.  With 
regard to the recordation of TS-2, four main locations (Loci) were established.  GPS position 
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numbers were given for each find spot (N=78).  Up to three artifacts were counted for each given 
find spot located within 1.0 m².  The GPS position number, the site and feature designations, and 
other pertinent data were entered into the GPS data log/field data file, while each GPS reading 
was being recorded.  All GPS coordinates were manually entered onto the site survey field 
recording form as well.  When conducting the trench excavations, one GPS reading was taken 
located at the north or the west end of the trench.  Once the fieldwork and testing were finished, 
the digital GPS field data files were delivered to the SCS, Inc. Honolulu office. 
 
 The specific purpose of this GPS/site survey fieldwork was to register at least one 
accurate GPS position reading for each newly recorded site, or multiple readings in the case of 
find spots for lithics, or linear features such as historic roads, railroad paths, and ditches, and to 
plot the acquired information onto a USGS topographic map.  The archaeological field survey 
and GPS recording efforts were not carried out during the wettest part of the year; therefore 100 
percent of the recorded site locations were recorded utilizing GPS.  A certain degree of 
vegetation clearing and trimming was performed to photograph and record Site TS-3’s features, 
as well as to facilitate the GPS reception.  The locations of specific topographic features or 
landmarks (e.g., distinctive trees, rock outcrops, or vegetation types) were also useful when 
referenced in the individual site descriptions. 
 
 Field GPS data was electronically downloaded from the Trimble Recon data logger for 
post-processing at the SCS Archaeology GIS lab.  In GPS Pathfinder Office 3.0 computer 
program, the data was differentially corrected using CORS, Honolulu Tide Gauge HI as the base 
data provider, and then exported into Arc View 8.0 with the coordinate system set to UTM, Zone 
4 North, NAD 1983 (Hawaii) Mean Sea Level.  A GIS layered map was produced with the GPS 
data layered onto a MrSid Raster Dataset Map of Kaua`i’s East side together with Kaua`i 
County’s TMK parcels.  GPS site positions were later added to a software-mapping program 
TOPO, version 3.2.0, which was helpful in delineating survey boundaries, elevations, and 
distances between sites and trench excavations.   
 
CONSULTATION 
 SCS consulted with archaeologists from State Parks (Yent; McEldowney), who provided 
updated research conducted by Parks relative to the project area and Malae Heiau.  After the 
completion of fieldwork, Project Director Jim Powell (SCS) conducted a field inspection with 
Randy Wickman of the Kaua`i Historical Society, who provided SCS with Kaua`i Historical 
Society historic maps of the project area (see Figures 4 and 5). 
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 State Parks (Yent) concurred with a recommendation for Data Recovery utilizing GIS.  
As of yet, no GIS have been performed in order to study the relationship between the heiau and 
Mauna Kapu and kapu lands. 
 
ARCHIVAL RESEARCH 
 Background research was conducted by Trisha Drennan, primarily using previous 
research authored by Chris Monahan and Lauren Morawski (2007) in their work with Wailuā 
River State Parks, but also using resources available through Randy Wickman of the Kaua`i 
Historical Society, Yent and McEldowney (State Parks), State Parks Library, the SHPD library 
in Kapolei, and the SCS database 
 

Fieldwork consisted of a systematic field inspection and mechanical excavation in two 
locations of the project area (see Figure 6).  The test units were excavated in areas most likely to 
present cultural remains related to either prehistoric Hawaiian cultural remains (Test Area 2), and 
to determine the presence of a beach dune sand matrix in which traditional Hawaiian burials 
might be found (Test Area 1).  The primary objective of the subsurface testing was to target areas 
of proposed excavation, based on construction plans provided to SCS by Environet, Inc.  Test 
units were excavated mechanically by backhoe, and selected soils were screened with standard, 
¼-inch metal mesh.  All subsurface features and soil anomalies were recorded on standard plan 
view maps and stratigraphic profiles.  Each test unit was photographed and described in standard 
sedimentological terms (e.g., sediment size, consistency, color, and inclusions) using Munsell 
Soil Color Charts.  

 
Subsurface testing occurred at the Project in two general locations (Test Area 1 [TA-1]; 

Test Area 2 [TA-2]) (see Figure 6).  Twenty-eight Stratigraphic Trench Units (ST-1 through ST-
28) were excavated at these two locations (TA-1: ST-1 through ST-23; TA-2: ST-24 through ST-
28).  Stratigraphic trenches varied in size (area) up to 18.5 m long by 0.80 m wide to 1.36 m 
deep.  
 
LABORATORY ANALYSIS 

All significant finds (i.e., portable artifacts over 50 years in age) were transported to the 
SCS laboratory in Honolulu.  These artifacts and other materials (e.g., midden) were catalogued, 
analyzed, and interpreted in the SCS laboratory.  Laboratory work also consisted of digital 
drafting of stratigraphic profiles, maps and feature drawings.  The traditional artifacts were 
analyzed by SCS Archaeology lab personnel.  All field notes, maps, photographs, and artifacts 
pertaining to this project are being curated at the SCS laboratory in Honolulu until further notice.  
No charcoal samples were submitted for radiocarbon dating.  



 28

RESULTS 
 
OVERVIEW 
 Three significant sites were identified during the Inventory Survey at Wailuā-DHHL (see 
Table 1) (Figure 9).  Site TS-1 is an historic site (agricultural water diversion and irrigation 
features) associated with the Plantation Era on Kaua`i.  Site TS-2 consists of a prehistoric surface 
lithic (stone tool) scatter.  TS-3 is composed of two rock terrace remnants (TS-3, Features 2 and 
3), one rock wall (TS-3, Feature 1), with traditional construction, and one multi-tiered enclosure 
(Feature 4).  An historic map (ca. 1933) provided by Randy Wickman of the Kaua`i Historical 
Society, revealed an historic rock wall existed along the eastern border of the project area (see 
Figure 4).  Following the field portion of the inventory survey, a SCS archaeologist revisited the 
location as exemplified by the historic map and located an earthen berm extensively covered 
with vegetation.  Further investigation and testing will be required to ascertain the berm’s form, 
function and temporal association. 
 

 

Figure 9:  TS-1, Overview of DHHL Lands. View to West. 
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SITE DESCRIPTIONS 
 
SCS SITE TS-1 

TS-1 was an historic agricultural water transportation system that consisted of five 
features and three subfeatures.  One GPS coordinate was recorded (datum) located at the 
southwest corner of Feature 1A (Reservoir).  Site TS-1 was assessed as having over one hundred 
features throughout the project area that was constructed as part of the water transportation 
system (Figure 10).  Due to time constraints, a representative sample of these features was 
recorded.  An historic map provided by Randy Wickman of the Kaua`i Historical Society, shows 
the layout of the water transportation system, which includes the reservoir, a tunnel, and many 
pipe features (see Figure 10). 

 
The water transportation features recorded during the present survey appeared in fair 

condition, but alteration was noted from weathering and the recent fire.  Since Site TS-1 
contained historic construction typifying water transportation features, no test units were placed 
at this site. 
 

Feature 1 was located along the upper northwest boundary of DHHL property and 
consisted of a reservoir complex (Figure 11).  The topography consisted of flat to rolling cane 
fields; the vegetation has been cleared by the recent burn.  Features 1A and 1B were two discrete 
features consisting of earthen reservoirs.   
 

Feature 1A was a cane field earthen reservoir with concrete watergate (Feature 1C) (see 
Figure 11).  A dozer push pile created a small basin to hold the irrigation water; the feature was 
contained by an earthen berm.  Two pipes enter the reservoir from the eastern (mauka) side.  No 
outlet was observed.  The interior dimensions of the feature were 24.0 m long by 16.5 m wide 
and 3.0 m high.  The wall thickness of the earthen berm measured from 4.0 to 6.0 m in width.  
The long axis of the feature is oriented northwest-southeast (360°/20° TN).  Small amounts of 
coral were noted on the features surface.  The feature’s function was for water storage. 
 

Feature 1B was a second earthen reservoir located 6.0 m east of Feature 1A (see Figure 
11).  The terrain contained small trees and grass.  The reservoir was an irregular bean shape, 
which was contained by an earthen berm.  No outlet exists for this feature.  The interior 
dimensions of the feature were 18.0 m long by 8.0 m wide; the feature’s exterior height was from 
3.0 m to 0.9 m high with an interior height from 0.8 to 1.5 m high.  The wall thickness of the 
earthen berm measured 4.0 m wide.  The long axis of the feature was oriented northwest-
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Figure 10:  Territory of Hawaii Survey Map, January 10, 1941, Kalepa Forest Reserve 
(TMK: 3-8-02 & 3-3-02). 
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Figure 11:  Site TS-1, Feature 1.  Plan View. 
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southeast (20°/360° TN).  Feature 1B functioned for water storage; however, no connecting 
water pipes to the ditch feature were observed as with Feature 1A. 
 

Feature 1C is a three-way watergate, which possibly functioned for water diversion 
located approximately 7.0 m northeast of FE-1A (reservoir).  Three subfeatures composed the 
concrete structure: one inlet (FE-1C-1), two gate outlets to Wailuā River (FE-1C-2), and one 
outlet to irrigation ditch (FE-1C-3).  Java plum (Eugenia jambolana Lam.), grasses and shrubs 
were observed around the features.  Feature 1C-2 directed water down the slope to the Wailuā 
River; each contained a cylindrical metal lock box, which functioned to regulate the flow of 
water to the river.    The exterior dimensions of the feature were 5.6 m long by 5.6 m wide; the 
interior dimensions of the feature were 2.6 m long by 2.8 m wide.  The feature’s interior height 
was from 0.87 to 0.94 m high.  The wall thickness measured 4.0 to 0.6 m wide.  The long axis of 
the feature was oriented southwest-northeast (40°/220° TN).   
 

Feature 2 was a watergate that was burned in the recent fire; it was in poor condition as 
the wooden components to the feature have burned (Figure 12).  The feature was located on the 
western side of a cane field approximately 100 m above Feature 1A & B (Reservoirs) situated on 
a small bluff on the south side of the Wailuā River tree line.  The feature was constructed of 
cement, metal wood and basalt; wood and metal forms were filled with earth to make a dam.  
The slots on the gate are of wood, and the wood posts are enclosed by metal.  There s a date in 
concrete of “7/6/61”; however the feature construction appears to have been exclusive of 
concrete, but added later for reinforcement. 
 

The exterior dimensions of the feature were 2.4 m long by 4.1 m wide; its height was 
0.96 m.  The gate portion measured 0.96 m high by 0.71 m wide.  The dam’s thickness was 0.90 
m; the interior dimensions of the feature were 2.6 m long by 2.8 m wide.  The feature’s interior 
height ranged from 0.87 to 0.94 m high.  The wall thickness measured 4.0 to 0.6 m wide.  The 
long axis of the feature was oriented west-east (84°/204° TN).   
 

Feature 3 was a watergate and culvert situated on a gentle east-facing slope in a cane 
field.  The field was vegetated with koa haole (Leucaena glauca), grasses and small trees (Figure 
13).  The feature was constructed of mostly small boulders (20–30 cm diameter), with cement, 
mortar and stone, supplemented by cinder blocks and metal frame for the wood gate.  The 
boulders were stacked five to seven courses high.  The feature contained stacking first, with 
cinder blocks two to three courses, then with two to four courses of small boulders.  



 33

 

Figure 12:  Site TS-1, Feature 2.  Plan View. 
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Figure 13:  Site TS-1, Feature 3.  Plan View. 
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The exterior dimensions of the feature were 25.0 m long by 3.0 m wide; its height was 
from 0.79 to 1.14 m.  The wall thickness measured 0.4 to 0.5 m wide.  The long axis of the 
feature was oriented north-south (10°/190° TN).  The integrity of Feature 3 is poor since it has 
been damaged by the fire. 
 

Feature 4 contained a bridge with irrigation diversion ditch located mid-slope above a 
cane field.  It was composed of a metal culvert constructed of basalt cobbles (20 cm dia.) which 
were set in concrete (see Figure 6).  A date of “1961” was inscribed in cement on the north side 
of the bridge.  The bridge functioned as transportation corridor for cane haul trucks and 
plantation equipment since it is situated between cane fields.  The feature was in poor condition, 
its integrity having been affected by erosion and gravity. 
 

Feature 5 was a ditch that descends in elevation from 226 to 81 ft. amsl and is 1280 m in 
length; it is 3.0 m wide (see Figure 6).  The ditch was curvilinear and was oriented northwest-
southeast (136°/316°).  The feature was U-shaped and was excavated along the base contour of 
the northeast side of Kālepa Ridge.   

 
Site TS-1 was an historic site associated with the Plantation Era in Kaua`i, which 

functioned to supply water to cane fields (numbered W-3, W-4, W-5, and W-2A) (see Figure 8). 
 
SCS SITE TS-2 

Site TS-2 consisted of a pre-Contact surface lithic (stone tool) scatter (Figure 14).  The 
artifacts occurred within four main locations and one outlier (see Figure 6).  Locus A contained 
the highest concentration of lithics (N=111); the remaining loci consisted of a total 25 artifacts 
(Appendix A).  Locus A was located on level terrain; the closest observable artifact was noted 
48.0 m west of Malae Heiau (Site 104); this places the eastern edge of the Locus within the 100-
foot buffer zone of the site’s western boundary (see Figure 3).  Locus A measured 313.0 m long 
by 242.0 m wide; its longitudinal axis was oriented northwest-southeast.  Locus B was situated 
249.0 m south of Malae Heiau.  The artifact spread was oriented in an east-west direction and 
measured approximately 200.0 m in length.  Loci C and D were situated along the southern 
banks of Wailuā River.  Locus C was located 658.0 m northwest of the Heiau; its artifact spread 
measured approximately 200.0 m in length.  Locus D was situated between Malae Heiau (1.02 
km west) and Poli`ahu Heiau (528 m southeast) on the southern banks of Wailuā River; the 
artifact spread measured 44.0 m in length.   The artifacts were associated with pre-Contact times.  
Five backhoe trenches were placed in Locus A (Test Area 2 [TA-2]), which produced negative 
results for cultural material (Figure 15) (see STRATIGRAPHIC TEST EXCAVATION).
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Figure 14:  TS-2, Overview. View to West. 
 

 
Figure 15:  USGS Stratigraphic Trench Locations (TA-2), Site TS-2, Locus A, Plan View 
Utilizing GPS Points. 
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SCS SITE TS-3 
Site TS-3 contains four features situated along a narrow contour line of a moderately 

steep northeastern-facing slope of Nailiakauea Ridge between the mountain and the lower plain 
(Figure 16).  Site TS-3, Feature 4 was located just outside the project boundary, but was also 
recorded due to its significance and possible relation to the other three features.  Features 2 and 3 
were composed of two rock terrace remnants and one rock wall (TS-3, Feature 1).  The site 
vegetation consisted of umbrella tree (Brassaia actinophylla), Christmas berry (schinus 
terebinthifolius), common guava (Psidium guajava L.), Java plum (Eugenia jambolana Lam.), 
and lantana (Lantana camara).  No archaeological test units were placed in Site TS-3. 

 

 

Figure 16:  DHHL Lands. View to West Overlooking TS-3. 
 

Feature 1 was a linear rock wall located at the base of Nailiakauea Ridge, along the 
southwestern boundary of the project area (Figure 17).  The length of the wall (Feature 1) 
stretched 119.0 m in length, which suggested an historic temporal affiliation; however, the 
feature was traditionally constructed.  The feature was constructed of piled sub-rounded basalt 
boulders, with intermittently placed cobbles and pebbles.  There was some evidence of facing 
where the boulders were piled two to three courses high (Figure 18).  Some large boulders were 
used in wall segments.  The wall measured 119.0 m long and 2.0 to 6.0 m wide with wall 
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Figure 17:  Site TS-3, Feature 1.  View to Southwest. 
 

 
Figure 18:  Site TS-3, Feature 1.  Plan View. 



 39

thickness on average 1.0 m wide, the wall height was from 0.30 m to 1.72 m high.  The feature 
was curvilinear and was oriented northwest-southeast (125°/305° TN). Stacking was still evident 
along portions of the wall, and its southeastern terminus was suggestive of possible habitation.  
The feature was in fair condition as it has suffered alteration from erosion, gravity and animal 
disturbances.   
 

Feature 2 was located 40.0 m upslope from the Feature 1 (rock wall) on a moderate to 
very steep slope.  Feature 2 is divided into two clusters (Figure 19) (Figure 20).  Since the slope 
was steep enough to compromise the stability of the upper portions of the subfeatures, there was 
evidence of tumbling.  The terrace remnants were constructed of piled subrounded boulders, 
cobbles, and pebbles, which included very large boulders (109.0 by 80.0 by 50.0 cm) that were 
possible bedrock.  There was no evidence of facing throughout the subfeatures.  The feature 
measured 25.0 m long by 8.0 m wide on average, and was oriented northwest-southeast 
(120°/300° MN).  Feature 2 was in fair condition with alteration due to erosion, gravity and 
animal disturbances.   
 

Feature 3 was a linear terrace situated mid-slope between the cliff face of Nailiakauea 
Ridge and the Līhu`e plain, and was located at the southwestern boundary of the project area 
(Figure 21) (Figure 22).  The length of the terrace was 4.9 m long with wall thickness of 0.44 m.  
The features height was from 0.38 m to 0.78 m.  The feature was constructed of piled 
subrounded basalt boulders (0.30 to 0.40 m), three to four courses high, with intermittently 
placed cobbles and pebbles, and was oriented northwest-southeast (144°/324° TN). Stacking was 
still evident along portions of the terrace; its southeastern terminus is suggestive of possible 
habitation.  The feature appeared to be in good condition and was relatively unaltered.   
 

Feature 4 was a large multi-tiered rectangular enclosure situated at the bottom of the 
ridge of Mauna Kapu (Figure 23) (Figure 24) (Figure 25).  It was located 10.0 m upslope (south) 
of an irrigation ditch (TS-1, Feature 5).  A linear rock terrace extended from the enclosure’s 
northwestern wall.  Portions of a terrace that may have extended from the enclosure’s 
southwestern side were still evident; however, current usage of a motocross trail has damaged 
the feature’s southwestern corner.      
 
STRATIGRAPHIC TEST EXCAVATION (ST) 

Testing at Wailuā-DHHL was conducted on the southeast corner (TA-1) (Figure 26), and 
the northeastern portion (TA-2) of the Project area (see Figure 15).  Twenty-eight Stratigraphic 
Trench units (ST-1 through ST-28) were excavated, revealing several, discrete stratigraphic 
layers, with some, relatively-minimal variation from unit to unit (Appendix B).  Some of this  
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Figure 19:  Site TS-3, Feature 2.  Plan View. 
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Figure 20:  Site TS-3, Feature 2.  View to North. 

 
Figure 21:  Site TS-3, Feature 3.  View to Northwest. 
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Figure 22:  Site TS-3, Feature 3.  Plan View. 
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Figure 23:  Site TS-3, Feature 4.  Plan View. 
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Figure 24:  Site TS-3, Feature 4.  View to North. 

 
Figure 25:  Site TS-3, Feature 4.  View to East. 
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Figure 26:  USGS Stratigraphic Trench Locations (TA-1).  Plan View Utilizing GPS Points. 
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variation is likely the result of prior disturbances by agriculture.  All trenches were devoid of 
cultural material, with the results of each listed in Table 3. 
 

SUMMARY AND CONCLUSION 
 
The current Archaeological Inventory Survey led to the identification of three new 

archaeological sites.  Site TS-1 is an historic site that includes agricultural water diversion and 
irrigation features; it is associated with the Plantation Era on Kaua`i.  Site TS-2 consists of a pre-
Contact surface lithic (stone tool) scatter associated with Malae Heiau.  TS-3 is composed of two 
rock terrace remnants (TS-3, Features 2 and 3), one rock wall (TS-3, Feature 1) with traditional 
construction, and one multi-tiered enclosure (TS-3, Feature 4).  Subsurface testing at Site TS-2 
and selected sections of the project area yielded only negative results.  One significant, 
previously identified site occurs adjacent to the project area, Malae Heiau (State Site -104). 

 
 Site TS-3, Feature 4 consisted of a large multi-tiered enclosure, which has been impacted 
by a trail currently utilized for motocross.  Site TS-3, Feature 4 was interpreted as a possible 
heiau or structure that is significant to Malae and Poli`ahu Heiau.  This feature borders the 
project boundary; however, due to its possible affiliation to the other three features, and 
neighboring Heiau Complex, this site was recorded for Preservation.  Although no test 
excavation was conducted because of the location of the feature at the Project boundary, Data 
Recovery is recommended for this site in order to answer questions concerning relationship of 
Mauna Kapu, the Heiau Complex and neighboring kapu lands (the immediate Project Area). 
 
LITHIC ANALYSIS RESULTS 

Site TS-2 consists of a pre-Contact surface lithic (stone tool) scatter that is concentrated 
in four Loci and one outlier.  Locus A has been interpreted as a pre-Contact lithic workshop 
whose function is associated with Malae Heiau.  One hundred thirty-six total artifacts were 
located and collected from the ground surface; the majority found in Locus A situated 48.0 m 
from the Heiau (see Appendix B).  The artifact assemblage was composed of flaked stone tools 
and debitage (debris produced during flaked stone tool manufacture).  The stone tool assemblage 
consisted of basalt adze performs, hammerstones, gravers, biface and uniface fragments, a chisel 
fragment, basalt cores, polished flakes and edge altered flakes (Figure 27) (Appendix C).  As 
suggested by artifact analysis and flake typology, this was a multi-use site where activities 
involved food procurement and processing, craft manufacture, and tool manufacture and 
refinement (Figure 28).  Three adze quarries have been identified thus far on Kaua`i, one of 
which is Site 4000, located in Wailuā.  In Kikuchi’s 1973 survey of the Malae Heiau, lithic 
scatter was noted in and around Malae Heiau.  The assemblage was relocated in 1991 
(Designated as Site-104A) when State Parks revisited Malae Heiau as part of its inclusion into 
the State Park System. 
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Table 3:  ST Units at Wailuā-DHHL. 
 

Test 
Location 

Area 

ST # Unit Size 
LxWxD 

(m) 

Orientation 
(°) 

Profile/ 
Strata 

 

Munsell/Layers/Soil Description Culture 
Material 

ST-1 7.0 by 0.8 by 
0.78 

NE-SW 
74/254 

Southeast  
3 

Layer I:  Dark Brown (7.5 YR 3/2) SILT Loam, Moderate Very Fine Sub-Blocky, Few Micro To 
Crushed Rootlet, Few Basalt Boulder Limestone And Gravel Rocks, Wavy Clear Boundary, No 
Cultural Materials. 
Layer II: Light Gray (7.5 YR 6/4) Sand, Weak Very Fine Single Grain, Few Micro To Fine, Very 
Few Limestone Gravel, Wavy Abrupt Boundary, No Cultural Remains. 
Layer III: Limestone 
 

None 

ST-2 4.2 by 0.8 by 
1.09 

SE-NW 
160/340 

East 
2 

Layer I:  Dark Brown (7.5 YR 3/2) Silt Loam, Moderate Very Fine Sub-Blocky, Few Micro To 
Crushed Rootlet, Few Basalt Boulder And Pebble Rocks, Smooth Abrupt Boundary, No Cultural 
Materials. 
Layer II: Light Yellowish Brown (10 YR 6/4) Sand, Weak Very Fine Single Grain, Very Few Micro 
To Medium, No Cultural Remains. 
 

None 

ST-3 8.2 by 0.8 by 
1.25 

NE-SW 
58/238 

Southeast 
3 

Layer I:  Dark Brown (7.5 YR 3/2) Silt Loam, Moderate Very Fine Sub-Blocky, Common Micro To 
Crushed Rootlet, Very Few Basalt Boulder Rocks, Wavy Clear Boundary, No Cultural Materials. 
Layer II: Light Gray (2.5 Y 7/2) Clay Loam, Structure Less Very Fine Massive, Very Few Micro To 
Medium, Smooth Clear Boundary, No Cultural Remains. 
Layer III: Dark Greenish Gray (10 Y 4/1) Sandy Clay, Structure Less Very Fine Massive, No 
Cultural Remains. 
 

None 

ST-4 18.5 by 0.8 
by 1.36 

N-S 
5/185 

West 
2 

Layer I:  Dark Brown (7.5 YR 3/2) Silt Loam, Moderate Very Fine Sub-Blocky, Few Micro To 
Crushed Rootlet, Very Few Basalt Pebble Rocks, Wavy Clear Boundary, No Cultural Materials. 
Layer II: Light Yellowish Brown (10 Yr 6/4) Sand, Weak Very Fine Single Grain, Wavy Abrupt 
Boundary, No Cultural Remains. 
 

None 

ST-5 8.6 by 0.75 
by 0.98 

SE-NW 
144/324 

Northeast 
2 

Layer I:  Very Dark Grayish Brown (7.5 YR 3/3) Sandy Loam, Weak Very Fine Sub-Blocky, 
Common Micro To Fine Rootlet, Wavy Boundary, No Cultural Remains. 
Layer Ii: Light Yellowish Brown (2.5 Y 6/6) Sand, Weak Very Fine Single Grain, Few Micro To 
Medium Rootlet, No Cultural Remains. 
 

None 

ST-6 8.6 by 0.75 
by 0.98 

SE-NW 
142/322 

East 
2 

Layer I: Very Dark Grayish Brown (7.5 YR 3/3) Sandy Loam; Weak Very Fine Sub-Blocky, 
Common Micro to Fine Rootlet, Wavy Boundary, No Cultural Remains. 
Layer II:  Light Yellowish Brown (2.5 Y 6/6) Sand, Weak very Fine, Single Grain, Few Micro to 
Medium Rootlet, No Cultural Material. 
 

None 

TA-2 

ST-7 6.3 by 0.8 by 
0.68 

NE-SW 
68/248 

Northwest 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Reddish Yellow To Very Pale Brown (7.5 Yr 6/6 - 10 Yr 8/3) Sand, Weak Very Fine 
Massive, Very Few Micro To Fine Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

None 
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Test 
Location 

Area 

ST # Unit Size 
LxWxD 

(m) 

Orientation 
(°) 

Profile/ 
Strata 

 

Munsell/Layers/Soil Description Culture 
Material 

ST-8 3.1 by 1.0 by 
0.58 

E-W 
70/250 

-- 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine, Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Reddish Yellow To Very Pale Brown (7.5 Yr 6/6 - 10 Yr 8/3) Sand, Weak Very Fine  
Massive, Very Few Micro To Fine Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

 

ST-9 3.5 by 0.78 
by 0.48 

NE-SW 
68/248 

-- 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 8/3) Sand, Weak Very Fine Massive, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

 

ST-10 3.8 by 0.75 
by 0.45 

SE-NW 
158/338 

-- 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 8/3) Sand, Weak Very Fine Massive, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

 

ST-11 3.3 by 0.7 by 
0.51 

S-N 
172/352 

-- 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 8/3) Sand, Weak Very Fine Massive, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

None 

ST-12 3.9 by 0.8 by 
0.74 

SE-NW 
142/322 

Northeast 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 8/3) Sand, Weak Very Fine Massive, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

None 

ST-13 4.3 by 0.75 
by 0.70 

SE-NW 
148/328 

Southwest 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To Crushed 
Rootlet, Very Few Basalt Gravel Rocks, Wavy Clear Boundary, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 8/3) Sand, Weak Very Fine Massive, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel, No Cultural Remains. 
 

None 

ST-14 4.0 by 0.8 by 
0.84 

S-N 
166/346 

Southwest 
3 

Layer I:  Very Pale Brow  (10 YR 7/3) Sand, Weak Very Fine Single Grain, Common Micro To 
Crushed Rootlet, 80% Crushed Coral Sub Gravel To Gravel Rocks, Smooth Abrupt Artificial 
Boundary, No Cultural Materials With Crushed Coral Line Rock Mixed With Sand For Old Road 
Surface. 
Layer II: Dark Brown (7.5 YR 3/3) Loam, Weak Very Fine Sub-Blocky, Few Micro To Medium 
Rootlet, Very Few Basalt Pebble Rocks, Wavy Abrupt Boundary, No Cultural Remains. 
Layer III: Very Pale Brown (10 Yr 7/4) Sand, Moderate Very Fine Single Grain, No Cultural 
Remains. 
 

None 

ST-15 5.5 by 0.8 by 
1.00 

E-W 
88/268 

North 
2 

Layer I:  Dark Brown (7.5 Yr 3/2) Loam, Common Micro To Crushed Rootlet, No Cultural Remains. 
Layer II: Very Pale Brown (10 Yr 7/3) Sand, Very Few Micro To Medium Rootlet, No Cultural 
Remains. 
 

None 

ST-16 5.2 by 0.8 by E-W South Layer I:  Dark Brown (7.5 YR 3/2) Loam, Common Micro To Crushed Rootlet, No Cultural None 
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Test 
Location 

Area 

ST # Unit Size 
LxWxD 

(m) 

Orientation 
(°) 

Profile/ 
Strata 

 

Munsell/Layers/Soil Description Culture 
Material 

0.86 92/272 2 Remains. 
Layer II: Very Pale Brown (10 YR 7/3) Sand, Very Few Micro To Medium Rootlet, No Cultural 
Remains. 
 

ST-17 4.3 by 0.75 
by 0.87 

E-W 
90/270 

South 
2 

Layer I:  Dark Brown (7.5 YR 3/2) Loam, Common Micro To Crushed Rootlet, No Cultural 
Remains. 
Layer II: Very Pale Brown (10 YR 7/3) Sand, Very Few Micro To Medium Rootlet, No Cultural 
Remains. 
 

None 

ST-18 4.1 by 0.8 by 
0.95 

E-W 
103/283 

North 
2 

Layer I:  Dark Grayish Brown (10 YR 4/2) Loam, Weak Very Fine Sub-Blocky, Few Micro To Fine 
Rootlet, Very Few Basalt Gravel Rocks, Smooth Abrupt Boundary, No Cultural Remains. 
Layer II: Light Yellowish Brown (10 YR 6/4) Sand, Weak Very Fine Single Grain, Very Few Micro 
To Medium Rootlet, No Cultural Remains. 
 

None 

ST-19 5.6 by 0.8 by 
1.32 

N-S 
2/182 

East 
2 

Layer I:  Dark Grayish Brown (10 YR 4/2) Loam, Weak Very Fine Sub-Blocky, Common Micro To 
Crushed Rootlet, Common Coral Gravel Rocks, Wavy Abrupt Boundary, No Cultural Remains. 
Layer II: Light Yellowish Brown (10 Yr 6/4) Sand, Weak Very Fine Sub-Blocky, Very Few Micro To 
Medium Rootlet, No Cultural Remains. 
 

None 

ST-20 7.0 by 0.8 by 
0.69 

E-W 
91/271 

North 
2 

Layer I:  Dark Grayish Brown (10 YR 4/2) Loam, Moderate Very Fine Sub-Blocky, Common Micro 
To Medium Rootlet, Very Few Basalt Gravel Rocks, Smooth Abrupt Boundary, No Cultural 
Remains. 
Layer II: Pale Yellow (2.5 Y 8/2) Sand, Weak Very Fine  Single Grain, Very Few Micro To Fine 
Rootlet, Very Few Limestone Gravel  Rocks, No Cultural Remains. 
 

None 

ST-21 4.0 by 0.75 
by 1.4 

SE-NW 
128/308 

Northeast 
2 

Layer I:  Dark Brown (7.5 YR 3/4) Silty Clay Loam, Weak Very Fine Sub-Blocky, Few Micro To 
Corse Rootlet, Few Basalt Cobble Gravel Pebble Rocks, Smooth Clear Boundary, No Cultural 
Remains. 
Layer II: Dark Brown (7.5 YR 3/2) Silty Clay, Weak Very Fine Sub-Blocky, Very Few Micro To 
Medium Rootlet, Very Few Basalt Cobble Pebble Rocks, No Cultural Remains. 
 

None 

ST-22 5.7 by 0.8 by 
1.22 

N-S 
8/248 

Northwest 
2 

Layer I:  Dark Brown (7.5 YR 3/3) Silty Clay Loam, Weak Very Fine Sub-Blocky, Few Micro To 
Medium Rootlet, Few Basalt Bolder Cobble Pebble Rocks, Smooth Clear Boundary, No Cultural 
Remains. 
Layer II: Dark Brown (7.5 YR 3/4) Silty Clay, Weak Very Fine Sub-Blocky, Very Few Micro To Fine 
Rootlet, No Cultural Remains. 
 

None 

ST-23 6.7 by 0.8 by 
0.78 

SE-NW 
130/310 

-- 
4 

Layer I:  Dark Reddish Brown (5 YR 3/3) Loam, Moderate Very Fine Sub-Blocky, Few Micro To 
Med Rootlet, Very Few Sub Basalt Pebble Rocks, Wavy Abrupt Boundary, Modern Trash 
Materials. 
Layer II: Yellowish Brown (10 YR 5/6) Sand, Weak Very Fine Single Grain, Very Few Micro To 
Fine Rootlet, Smooth Abrupt Boundary, No Cultural Remains. 
Layer III: Light Yellowish Brown (10 YR 6/4) Sand, Weak Very Fine Single Grain, Very Few Micro 
To Fine Rootlet, Smooth Abrupt Boundary, No Cultural Remains. 
Layer IV: Dark Brown (7.5 YR 3/2) Silty Clay, Weak Very Fine Sub-Blocky, Very Few Micro To 

None 
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Test 
Location 

Area 

ST # Unit Size 
LxWxD 

(m) 

Orientation 
(°) 

Profile/ 
Strata 

 

Munsell/Layers/Soil Description Culture 
Material 

Fine Rootlet, No Cultural Remains. 
 

ST-24 2.5 by 0.6 by 
0.55  

E-W 
103/283 

-- 
2 

Layer I: Reddish Brown (2.5 YR 5/4) Plow Zone, Clay/ Roots.  No Cultural Material. 
Layer II: Yellowish Red (5 YR 5/8) Compact Clay/ No Roots.  No Cultural Material. 
 

None 

ST-25 2.6 by 0.6 by 
0.56 

E-W 
82/262 

-- 
2 

Layer I: Reddish Brown (2.5 YR 5/4) Plow Zone, Clay/ Roots.  No Cultural Material. 
Layer II: Yellowish Red (5 YR 5/8) Compact Clay/ No Roots.  No Cultural Material. 
 

None 

ST-26 2.3 by 0.6 by 
0.56 

SE-NW 
110/290 

-- 
2 

Layer I: Reddish Brown (2.5 YR 5/4) Plow Zone, Clay/ Roots.  No Cultural Material. 
Layer II: Yellowish Red (5 YR 5/8) Compact Clay/ No Roots.  No Cultural Material. 
 

None 

ST-27 2.0 by 0.6 by 
0.35 

SE-NW 
125/305 

-- 
2 

Layer I: Reddish Brown (2.5 YR 5/4) Plow Zone, Clay/ Roots.  No Cultural Material. 
Layer II: Yellowish Red (5 YR 5/8) Compact Clay/ No Roots.  No Cultural Material. 
 

None 

TA-1 

ST-28 2.3 by 0.6 by 
0.53 

E-W 
90/270 

-- 
2 

Layer I: Reddish Brown (2.5 YR 5/4) Plow Zone, Clay/ Roots.  No Cultural Material. 
Layer II: Yellowish Red (5 YR 5/8) Compact Clay/ No Roots.  No Cultural Material. 
 

None 
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Tool Count 

Basalt Chisel Fragment 1 

Basalt Hammerstone 4 

Basalt Adze Preform 7 

Basalt Adze Fragment 5 

Basalt Core 6 

Basalt Cobble Uniface 1 

Basalt Cobble Biface 2 

Edge Altered Basalt Flake 6 

Hematite Core/ Hammerstone 1 

Basalt Flake with  Polish 1 

Basalt Graver 3 

Figure 27:  Basalt Artifact Counts for Site TS-2 Stone Tool Assemblage. 
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Figure 28:  Site TS-2 Stone Tool Flake Typology 
Summary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Basalt 
Debitage 

Counts 

Primary 7 
Secondary 22 
Tertiary 27 
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 Loci B, C and D have been interpreted as pre-Contact lithic chipping stations, areas of the 
"floor" within an archaeological site that yields more stone flakes than any other kind of artifact. 
Such features are frequently interpreted as places used for the chipping of stone, where tools 
were sharpened and possibly finished. 
 

Locus B contained four pieces of ground surface debitage and one tool that consisted of 
an edge altered basalt flake.  The other four pieces consisted of two tertiary flakes, one secondary 
flake and one non-diagnostic flake. 
 

Locus C contained one basalt tool and three pieces of debitage; one was from volcanic 
glass, collected from the ground surface.  The basalt core displayed multiple striking platforms.  
The debitage consisted of one secondary, one tertiary, and one non-diagnostic flake. 
 

Locus D contained 3 basalt tools and 12 pieces of debitage.  The basalt tools consisted of 
two basalt adze performs and one basalt adze fragment.  The debitage contained two secondary 
flakes, eight tertiary flakes and two non-diagnostic flakes. 
 

The outlier consisted of one non-diagnostic flake.  
 

 
CONCLUSION 

 
Concerning the immediate project area, Malae Heiau is an integral part of the Complex, 

one whose function remains poorly understood.  It is hypothesized that Malae Heiau has 
functioned in various capacities from pre-Contact to the Historic Period; it s reported to have 
been built by the Menehune and may have functioned originally as a luakini (Thrum 1917; 
Bennett 1931).  Thrum (1907:41) noted that the other heiau on Kauai were “connected in their 
workings” in the manner of Malae and Poli`ahu.  Research questions remain unanswered with 
regard to the connectedness of the sites in the Complex.  The petroglyph boulders located at 
Hauola (Place of Refuge, Site -105) contain important legendary associations associated with 
heiau functions that took place during festivals.  The petroglyphs showed evidence of sharpening 
and stone tool refinement by the early Hawaiians.  Investigation into the various stages of lithic 
reduction taking place along Wailuā River, including newly discovered site (TS-2, Loci A 
through D), could address certain research questions.  Further work is required that necessitates 
cultural landscape analysis utilizing GIS to understand Malae’s relationship to the rest of the 
Complex.  As noted in the National Register nomination application form (1989) under 
significance:  
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“The Wailuā Complex of Heiau is one of the most important archeological site 
complexes in the Hawaiian Islands with components spanning all phases of 
Hawaiian culture.”  Relative to modern day concerns:  “Most of the heiau and 
sacred sites in the NHL complex are associated with legends, rulers and events 
that played an important role in Hawaiian culture and are of traditional 
significance to contemporary Hawaiians of native descent.” 

 
 Even after the abolishment of the kapu system and ancient religion by 1819, the sites 
containing heiau continue to be regarded as wahi pana (legendary places), places imbued with 
mana (supernaturnal power; authority, power), and hold significance to today’s Hawaiian people 
(Kirch 1996: 11).  
 
 Where are the sacred sites of the Hawaiians today?  Can their boundaries be properly 
delineated?  Further work is required in order to address these questions specifically; can the 
Wailuā Heiau Complex be construed as a web of culturally significant spiritual locales spread 
across a larger ancestral landscape whose connection remains significant, both in terms of site 
and for designated sacred open space?  These questions can only be addressed with further 
investigation and consultation.  
 
 Hawai`i State Law, Article XII, Section 76; Act 50, mandates the protection of cultural 
site integrity, therefore further work is recommended in the way of consultation as proposed in 
the attendant cultural impact assessment (McGerty and Spear 2007).  Since the early 1980s, the 
federal government has listed traditional cultural places (TCPs) on the National Register of 
Historic Places, which is managed by the Department of the Interior. Many TCPs are sacred 
sites.  In keeping with the protocol concerning traditional cultural practices of the Hawaiian 
people and their sacred sites, the proper spiritual atmosphere must be observed.   
 

SIGNIFICANCE ASSESSMENTS 
 
Sites TS-1, TS-2 and TS-3 have been evaluated for significance according to the criteria 

established for the State and National Register of Historic Places.  The five criteria are listed 
below: 
 

Criterion A: Site is associated with events that have made a significant contribution to 
the broad patterns of our history; 

 
Criterion B:  Site is associated with the lives of persons significant to our past; 
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Criterion C: Site is an excellent site type; embodies distinctive characteristics of a type, 
period, or method of construction, or represents the work of a master, or 
possesses high artistic values, or represents a significant and  

 distinguishable entity whose components may lack individual 
construction; 

 
Criterion D: Site has yielded or has the potential to yield information important in 

prehistory or history; 
 
Criterion E: Site has cultural significance; probable religious structures or burials 

present (State of Hawai`i criteria only).  
 
 Site TS-1 and TS-2 are significant under Criteria D; Portions of TS-2 (Locus A) may be 
affiliated with the Malae Heiau (Site -104/104A), of the State and National Register of Historic 
Places.  Site TS-3 is significant under D.  TS-3, Feature 4 falls outside of the project boundaries; 
however, since the cultural significance of feature is yet undetermined, further work is 
recommended to investigate the site’s function through time. 
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RECOMMENDATIONS 
 
 The proposed project would visually affect the surrounding cultural landscape from 
certain vantage points, notably the heiau.  The potential impact on these culturally affiliated 
resources is of major concern for the proposed project.  The Wailuā Complex of Heiau (Site -
502) is one of the few remaining places in the Hawaiian Islands where one can enjoy a relatively 
unaltered view from one heiau to another. Concerning the immediate project area, Malae Heiau 
is an integral part of the Complex, one whose function remains poorly understood. Further work 
is required that necessitates cultural landscape analysis utilizing GIS to understand Malae’s 
relationship to the rest of the Complex.  Investigation into the various stages of lithic reduction 
taking place along Wailuā River, including newly discovered site (TS-2, Loci A through D), 
could also address certain research questions.  In addition, a historic feature (rock wall) was 
identified through archival research, and was later relocated as an earthen berm heavily obscured 
by vegetation.   
  
 Sites TS-1 (agricultural water diversion and irrigation features) and TS-2 (Lithic [stone 
tool] workshop) are significant under Criteria D of the State Register of Historic Places; no 
further work is recommended for TS-1.  However, further attention is needed to address a 
possible western boundary extension of Site -104 to include TS-2, Locus A (Lithic Workshop), 
as an extension of Site -104A.  Site TS-3 is significant under Criteria D and possibly E, and 
requires further archaeological study.  Data Recovery is recommended for this site in addition to 
further investigation into possible connections between Site -502 and kapu lands, which the 
attending commercial development would affect.   
 
 Archival research identified the existence of an historic rock wall that was not evident 
through pedestrian survey but its location is shown on an historic map; the approximate location 
of this historic wall was later verified on the ground as an earthen berm after the conclusion of 
the field portion of the survey.  Data Recovery should include testing at the historic wall site to 
verify its existence and location.   
 
 Further, construction activities immediately outside the current Buffer Zone of Site -104 
(Malae Heiau) at Site TS-2, as well as the northern border of the project area which includes 
areas of lithic concentrations and TS-1 Feature 5, should be monitoring by a qualified 
Archaeologist during ground penetrating phases of construction. 
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At this juncture, Data Recovery is strongly recommended, and concurred with by State 
Parks, in order to further investigate both visual and lineal ties from the Malae Heiau to 
neighboring heiau and relationship to kapu lands and Mauna Kapu (including Site TS-3).  This 
Data Recovery will involve study utilizing GIS.  In addition, further consideration is 
recommended on extending the site boundaries of Site -104A, to encompass the cultural 
activities that were being conducted there.  All such boundaries should be properly delineated 
before the commencement of any construction activities and clearly marked with construction-
type fencing. 
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APPENDIX A: LOCUS A ARTIFACTS 



 A1

SCS PROJECT 864 SITE TS-2 LOCUS A SURFACE MIDDEN 
INVENTORY 

Field 
Bag 

Find 
Spot ID 

Unit Identification Count Remarks 

1 1 - Basalt 
Debitage 

1 Interior 
flake 

2 2 - Basalt 
Debitage 

1 Secondary 
flake 

3 3 - Basalt 
Debitage 

1 Secondary 
flake 

4 4 - Basalt 
Debitage 

2 1-
Secondary 
flake, 1-
interior 
flake 

5 5 - Basalt 
Debitage 

1 Interior 
flake 

6 6 - Basalt 
Debitage 

1 Secondary 
flake 

7 7 - Basalt 
Debitage 

1 Interior 
flake 

7 7 - Basalt Chisel 
Fragment 

1 Trapezoidal 
in cross-
section, 
cutting 
edge 
beveled on 
top and 
bottom 

8 8 - Basalt 
Hammerstone 

1 Waterworn 
cobble, 
elongated 
with 
opposite 
ends 
battered 

9 9 - Basalt 
Debitage 

1 Secondary 
flake 

10 10 - Fractured 
Basalt 

1 Waterworn, 
non-artifact 

11 11 - Basalt 
Debitage 

1 Interior 
flake 

12 12 - Basalt Adze 
Preform 
Fragment 

1 Fractured, 
trapezoidal 
in cross-
section 



 A2

13 13 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

14 14 - Basalt Core 1 Single 
striking 
platform 

14 14 - Basalt 
Debitage 

1 Secondary 
flake 

15 15 - Fractured 
Basalt 

1 Waterworn, 
non-artifact 

16 16 - Basalt 
Debitage 

1 Secondary 
flake 

17 17 - Basalt Cobble 
Uniface 

1 - 

18 18 - Basalt 
Debitage 

1 Interior 
flake 

19 19 - Edge Altered 
Basalt Flake 

1 Fractured, 
thin 
rectangle in 
cross-
section; 
possible 
adze 
preform 

20 20 - Edge Altered 
Basalt Flake 

1 Artifact 
based on 
primary 
flake; 2 
unifacial 
edges; 
Edge #1: 
3.0 cm 
length, 
Edge #2: 
4.8 cm 
length 

21 21 - Basalt 
Debitage 

2 1-Interior 
flake, 1-
non-
diagnostic 
flake 

22 22 - Basalt Adze 
Preform 

1 Artifact 
based on 
secondary 
flake; semi-
circular in 
cross-
section 
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23 23 - Basalt Adze 
Blank 
Fragment 

1 Fractured, 
bevel end 
present, 
rectangular 
in cross-
section 

24 24 - Basalt 
Debitage 

2 1-
Secondary 
flake, 1-
non-
diagnostic 
flake 

25 25 - Basalt 
Debitage 

1 Secondary 
flake 

26 26 - Fractured 
Basalt 

1 Possible 
debitage 

27 27 - Basalt 
Debitage 

2 1-Interior 
flake, 1-
non-
diagnostic 
flake 

28 28 - Basalt 
Debitage 

1 Interior 
flake 

29 29 - Basalt 
Debitage 

1 Secondary 
flake 

30 30 - Basalt Adze 
Preform 

1 Fractured, 
irregular 
trapezoid in 
cross-
section 

31 31 - Basalt 
Debitage 

1 Interior 
flake 

32 32 - Hematite 
Core/ 
Hammerstone 

1 Fragment, 
multiple 
striking 
platforms 

33 33 - Basalt 
Debitage 

2 1-
Secondary 
flake, 1-
interior 
flake 

34 34 - Basalt 
Debitage 

1 Secondary 
flake 
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35 35 - Basalt Adze 
Fragment 

1 Back end 
only, 
rectangular 
in cross-
section, 
possibly 
preform 
fragment 

36 36   Basalt 
Hammerstone 

1 Slightly 
elongated, 
opposite 
ends 
battered 

37 37 - Basalt 
Debitage 

1 Interior 
flake 

38 38 - Basalt 
Hammerstone 

1 Irregular 
diamond 
shape, one 
end 
battered 

39 39 - Basalt Core 1 Multiple 
striking 
platforms 

40 40 - Basalt 
Debitage 

1 Primary 
flake 

41 41 - Edge Altered 
Basalt Flake 

1 Unifacial, 
3.0 cm 
length 
(worked 
edge) 

42 42 - Basalt Cobble 
Biface 

1 Based on 
waterworn 
cobble, 2 
edges 
flaked; 
Edge #1: 
unifacial, 
5.0 cm 
length, 
Edge #2: 
bifacial, 
15.0 cm 
length 

43 43 - Basalt 
Debitage 

1 Interior 
flake 
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44 44 - Basalt Core 1 Artifact 
based on 
waterworn 
cobble, 
fragmented, 
multiple 
striking 
platforms 

45 45 - Basalt 
Hammerstone 

1 Vesicular, 
one end 
battered 

46 46 - Basalt 
Debitage 

1 Secondary 
flake 

47 47 - Basalt 
Debitage 

1 Secondary 
flake 

47 47 - Basalt Flake 
with  Polish 

1 2-Facets 
polished 

48 48 - Basalt 
Debitage 

1 Interior 
flake 

49 49 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

49 49 - Basalt Adze 
Preform 
Fragment 

1 Bevel end 
only, 
rectangular 
in cross-
section 

50 50 - Basalt 
Debitage 

2 Interior 
flakes 

51 51 - Basalt 
Debitage 

1 Secondary 
flake 

52 52 - Basalt 
Debitage 

3 1-Primary 
flake, 1-
secondary 
flake, 1-
interior 
flake 

53 53 - Basalt 
Debitage 

1 Secondary 
flake 

54 54 - Basalt 
Debitage 

1 Interior 
flake 

55 55 - Basalt 
Debitage 

3 1-Primary 
flake, 1-
secondary 
flake, 1-
non-
diagnostic 
flake 
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56 56 - Basalt 
Debitage 

1 Primary 
flake 

57 57 - Basalt 
Debitage 

1 Interior 
flake 

58 58 - Basalt 
Debitage 

1 Interior 
flake 

59 59 - Basalt Adze 
Fragment 

1 Back end 
only, 
trapezoidal 
in cross-
section, 3-
facets 
polished 

67 67 - Basalt 
Debitage 

3 Interior 
flakes 

68 68 - Basalt 
Debitage 

1 Interior 
flake 

69 69 - Basalt Adze 
Preform 

1 Trapezoidal 
in cross-
section 

70 70 - Edge Altered 
Basalt Flake 

1 Artifact 
based on 
interior 
flake; 
unifacial 
2.2 cm 
curved 
length 

71 71 - Basalt 
Debitage 

2 1-
Secondary 
flake, 1-
interior 
flake 

72 72 - Basalt 
Debitage 

1 Secondary 
flake 

73 73 - Basalt Cobble 
Biface 

1 Artifact 
based on 
waterworn 
cobble 

73 73 - Edge Altered 
Basalt Flake/ 
Graver 

1 - 

74 74 - Basalt 
Debitage 

1 Interior 
flake 

75 75 - Basalt 
Debitage 

1 Primary 
flake 
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76 76 - Basalt 
Debitage 

2 1-Interior 
flake, 1-
non-
diagnostic 
flake 

77 77 - Basalt 
Debitage 

1 Interior 
flake 

78 78 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

79 79 - Basalt Graver 1 2-Worked 
edges; 
Edge #1: 
unifacial, 
2.9 cm 
length, 
Edge #2: 
bifacial, 2.0 
cm length 

80 80 - Basalt 
Debitage 

1 Interior 
flake 

81 81 - Basalt Adze 
Preform  
Fragment 

1 Fragment, 
bevel end 

82 82 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

83 83 - Fractured 
Basalt 

1 Waterworn 
cobble, 
non-artifact 

84 84 - Basalt 
Debitage 

2 Non-
diagnostic 
flakes 

84 84 - Edge Altered 
Basalt Flake 

1 Artifact 
based on 
interior 
flake, 
unifacial, 
6.5 cm 
length 
(altered 
edge) 

84 84 - Basalt Core 
Fragment 

1 Multiple 
striking 
platforms 

85 85 - Basalt Graver 1 Point 
missing 
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91 91 - Basalt Pebble 1 Manuport, 
naturally 
worn 

91 91 - Basalt 
Debitage 

6 2-Primary 
flakes, 2-
secondary 
flakes, 2-
interior 
flakes 

92 - ST-24 Basalt 
Debitage 

1 Secondary 
flake 

93 - - Basalt 
Debitage 

3 2-
Secondary 
flakes, 1-
interior 
flake 

93 - - Basalt Core 1 Multiple 
striking 
platforms 

      
SCS PROJECT 864 SITE TS-2 LOCUS B SURFACE MIDDEN 
INVENTORY 

Field 
Bag 

Find 
Spot ID 

Unit Identification Count Remarks 

86 86 - Edge Altered 
Basalt Flake 

1 Unifacial, 
3.0 cm 
length 
(altered 
edge) 

87 87 - Basalt 
Debitage 

1 Secondary 
flake 

88 88 - Basalt 
Debitage 

1 Interior 
flake 

89 89 - Basalt 
Debitage 

1 Interior 
flake 

90 90 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

      
SCS PROJECT 864 SITE TS-2 LOCUS C SURFACE MIDDEN 
INVENTORY 

Field 
Bag 

Find 
Spot ID 

Unit Identification Count Remarks 

60 60 - Basalt Core 
Fragment 

1 Multiple 
striking 
platforms 

60 60 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 
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61 61 - Basalt 
Debitage 

1 Interior 
flake 

65 65 - Volcanic 
Glass 
Debitage 

1 Secondary 
flake 

      
SCS PROJECT 864 SITE TS-2 LOCUS D SURFACE MIDDEN 
INVENTORY 

Field 
Bag 

Find 
Spot ID 

Unit Identification Count Remarks 

62 62 - Basalt Adze 
Preform 

1 Trapezoidal 
in cross-
section 

63 63 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 

64 64 - Basalt 
Debitage 

1 Secondary 
flake 

94 - - Basalt Adze 
Fragment 

1 Back end 
only, 
rectangular 
in cross-
section, 3-
facets 
polished 

95 - - Basalt 
Debitage 

5 1-
Secondary 
flake, 3-
interior 
flakes, 1-
non-
diagnostic 
flake 

96 - - Basalt 
Debitage 

5 Interior 
flakes 

96 - - Basalt Adze 
Preform 

1 Fragment, 
bevel end 
only, 
triangular 
in cross-
section 

      
SCS PROJECT 864 SITE TS-2 OUTLIER SURFACE MIDDEN 
INVENTORY 

Field 
Bag 

Find 
Spot ID 

Unit Identification Count Remarks 

66 66 - Basalt 
Debitage 

1 Non-
diagnostic 
flake 
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APPENDIX C: SELECTED ARTIFACT PHOTOGRAPHS 
 



 C1

 
 
DSC03206_REV: Field Bag 96-Basalt Adze Preform (left), Field Bag 7-Basalt Chisel (middle), 
Field Bag 49-Basalt Adze (right). 



 C2

 
 
DSC03208_REV: Field Bag 73-Basalt Cobble Uniface (upper left), Field Bag 79-Basalt Graver 
(upper right), Field Bag 70-Edge Altered Basalt Flake (lower left), Field Bag 14-Basalt Core 
(lower right).   







SCS Project Number 865-CIA-1 
 
 
 
 

 
A DRAFT CULTURAL IMPACT ASSESSMENT 

ON SEVERAL PARCELS LOCATED IN  
WAILUA AHUPUA`A, PUNA DISTRICT,  

KAUA`I ISLAND, HAWAI`I 
[TMK 3-9-06; 3-9-02] 

 
 

 
 
 

Prepared By: 
Leann McGerty, B.A. 

And 
Robert L. Spear, Ph.D. 

September 2007 
 

 
 

 
 
 

Prepared For: 
Colette Sakoda 
Environet, Inc. 

2850 Paa Street, Suite 212 
Honolulu, HI  96819 

 
 

 



 ii

TABLE OF CONTENTS 

TABLE OF CONTENTS................................................................................................................ ii 

LIST OF FIGURES ........................................................................................................................ ii 

INTRODUCTION .......................................................................................................................... 1 

METHODOLOGY ......................................................................................................................... 4 
ARCHIVAL RESEARCH.................................................................................................. 6 
INTERVIEW METHODOLOGY ...................................................................................... 6 

PROJECT AREA AND VICINITY ............................................................................................... 7 

CULTURAL HISTORICAL CONTEXT....................................................................................... 7 
PAST POLITICAL BOUNDARIES .................................................................................. 7 
TRADITIONAL SETTLEMENT PATTERNS ............................................................... 10 
WAHI PANA (LEGENDARY PLACES).......................................................................... 11 
THE GREAT MĀHELE................................................................................................... 16 

CIA GUIDLINES ......................................................................................................................... 17 

CIA INQUIRY RESPONSE......................................................................................................... 19 

DISCUSSION............................................................................................................................... 20 
 
 

LIST OF FIGURES 
 
Figure 1:  USGS Quadrangle Map Showing Project Area Location. ............................................. 2 
Figure 2:  Plan View Map of Project Area. .................................................................................... 3 
Figure 3:  Tax Map Key [TMK] Showing Mauka Project Area..................................................... 8 
Figure 4:  Tax Map Key [TMK] Showing Makai Project Area...................................................... 9 
Figure 5:  Lihue Plantation Co. Showing Railroad through Project Area (From Condé 1973:168).

...................................................................................................................................... 18 
Figure 6:  Map Showing View Corridors Between Poliahu and Malae Heiau (From Dept. of Land 

and Natural Resources, Aug. 8, 2007). ......................................................................... 21 
 
 



 1

INTRODUCTION 
 

At the request of  Colette Sakoda of Environet, Inc., Scientific Consultant Services, Inc. 
(SCS) conducted a Cultural Impact Assessment, on several parcels (TMK: 3-9-06; 3-9-02) 
located in Wailua Ahupua`a, Puna District, Kaua`i Island (Figure 1). According to documents 
supplied by Ms. Sadoka, the project consists of proposed resort and commercial development on 
the makai side of Kūhiō Highway and residential, community, and commercial on the mauka 
side of the highway (Figure 2).   

 
The Constitution of the State of Hawai`i clearly states the duty of the State and its 

agencies is to preserve, protect, and prevent interference with the traditional and customary 
rights of native Hawaiians.  Article XII, Section 7 requires the State to “protect all rights, 
customarily and traditionally exercised for subsistence, cultural and religious purposes and 
possessed by ahupua`a tenants who are descendants of native Hawaiians who inhabited the 
Hawaiian Islands prior to 1778” (2000).  In spite of the establishment of the foreign concept of 
private ownership and western-style government, Kamehameha III (Kauikeaouli) preserved the 
peoples traditional right to subsistence.  As a result in 1850, the Hawaiian Government 
confirmed the traditional access rights to native Hawaiian ahupua`a tenants to gather specific 
natural resources for customary uses from undeveloped private property and waterways under 
the Hawaiian Revised Statutes (HRS) 7-1.  In 1992, the State of Hawai`i Supreme Court, 
reaffirmed HRS 7-1 and expanded it to include, “native Hawaiian rights…may extend beyond 
the ahupua`a in which a native Hawaiian resides where such rights have been customarily and 
traditionally exercised in this manner” (Pele Defense Fund v. Paty, 73 Haw.578, 1992).  
 
 Act 50, enacted by the Legislature of the State of Hawaii (2000) with House Bill 2895, 
relating to Environmental Impact Statements, proposes that: 
 

…there is a need to clarify that the preparation of environmental 
assessments or environmental impact statements should identify 
and address effects on Hawaii’s culture, and traditional and 
customary rights… [H.B. NO. 2895]. 

 
 Act 50 requires state agencies and other developers to assess the effects of proposed land 
use or shore line developments on the “cultural practices of the community and State” as part of 
the HRS Chapter 343 environmental review process (2001).  Its 
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Figure 1:  USGS Quadrangle Map Showing Project Area Location. 
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Figure 2:  Plan View Map of Project Area. 
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purpose has broadened, “to promote and protect cultural beliefs, practices and resources of native 
Hawaiians [and] other Ethnic groups, and it also amends the definition of ‘significant effect’ to 
be re-defined as “the sum of effects on the quality of the environment including actions that 
are…contrary to the State’s environmental policies…or adversely affect the economic welfare, 
social welfare, or cultural practices of the community and State” (H.B. 2895, Act 50, 2000). 
 
 Thus, Act 50 requires an assessment of cultural practices to be included in the 
Environmental Assessments and the Environmental Impact Statements, and to be taken into 
consideration during the planning process.  The concept of geographical expansion is recognized 
by using, as an example, “the broad geographical area, e.g. district or ahupua`a” (OEQC 1997).  
It was decided that the process should identify ‘anthropological’ cultural practices, rather than 
‘social’ cultural practices. For example, limu (edible seaweed) gathering would be considered an 
anthropological cultural practice, while a modern-day marathon would be considered a social 
cultural practice.  
 
 According to the Guidelines for Assessing Cultural Impacts established by the Hawaii 
State Office of Environmental Quality Control (OEQC 1997): 

The types of cultural practices and beliefs subject to assessment 
may include subsistence, commercial, residential, agricultural, 
access-related, recreational, and religions and spiritual customs. 
The types of cultural resources subject to assessment may include 
traditional cultural properties or other types of historic sites, both 
manmade and natural, which support such cultural beliefs. 

 
 This Cultural Impact Assessment involves evaluating the probability of impacts on 
identified cultural resources, including values, rights, beliefs, objects, records, properties, and 
stories occurring within the project area and its vicinity (H.B. 2895, Act 50, 2000). 
 

METHODOLOGY 
 
 This Cultural Impact Assessment was prepared in accordance with the methodology and 
content protocol provided in the Guidelines for Assessing Cultural Impacts (OEQC 1997).  In 
outlining the “Cultural Impact Assessment Methodology”, the OEQC stated: 
 

…information may be obtained through scoping, community meetings, 
ethnographic interviews and oral histories… (1997). 
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The report contains archival and documentary research, as well as communication with 
organizations having knowledge of the project area, its cultural resources, and its practices and 
beliefs. This Cultural Impact Assessment was prepared in accordance with the methodology and 
content protocol provided in the Guidelines for Assessing Cultural Impacts (OEQC 1997).  The 
assessment concerning cultural impacts should address, but not be limited to, the following 
matters: 

 
(1) a discussion of the methods applied and results of consultation with individuals and 

organizations identified by the preparer as being familiar with cultural practices and 
features associated with the project area, including any constraints of limitations with 
might have affected the quality of the information obtained; 

 
(2) a description of methods adopted by the preparer to identify, locate, and select the 

persons interviewed, including a discussion of the level of  effort undertaken; 
 

(3) ethnographic and oral history interview procedures, including the circumstances 
under which the interviews were conducted, and any constraints or limitations which 
might have affected the quality of the information obtained; 

 
(4) biographical information concerning the individuals and organizations consulted, 

their particular expertise, and their historical and genealogical relationship to the 
project area, as well as information concerning the persons submitting information or 
interviewed, their particular knowledge and cultural expertise, if any, and their 
historical and genealogical relationship to the project area; 

 
(5) a discussion concerning historical and cultural source materials consulted, the 

institutions and repositories searched, and the level of effort undertaken, as well as 
the particular perspective of the authors, if appropriate, any opposing views, and any 
other relevant constraints, limitations or biases; 

 
(6) a discussion concerning the cultural resources, practices and beliefs identified, and for 

the resources and practices, their location within the broad geographical area in which 
the proposed action is located, as well as their direct or indirect significance or 
connection to the project site; 

 
(7) a discussion concerning the nature of the cultural practices and beliefs, and the 

significance of the cultural resources within the project area, affected directly or 
indirectly by the proposed project;  

 
(8) an explanation of confidential information that has been withheld from public 

disclosure in the assessment; 
 

(9) a discussion concerning any conflicting information in regard to identified cultural 
resources, practices and beliefs; 
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(10) an analysis of the potential effect of any proposed physical alteration on cultural 
resources, practices or beliefs; the potential of the proposed action to isolate cultural 
resources, practices or beliefs from their setting; and the potential of the proposed 
action to introduce elements which may alter the setting in which cultural practices 
take place, and; 

 
(11) the inclusion of bibliography of references, and attached records of interviews, which 

were allowed to be disclosed.  
 

Based on the inclusion of the above information, assessments of the potential effects on 
cultural resources in the project area and recommendations for mitigation of these effects can be 
proposed. 
 
ARCHIVAL RESEARCH 
 Archival research focused on a historical documentary study involving both published 
and unpublished sources. These included legendary accounts of native and early foreign writers; 
early historical journals and narratives; historic maps and land records such as Land Commission 
Awards, Royal Patent Grants, and Boundary Commission records; historic accounts, and 
previous archaeological project reports. 
 
INTERVIEW METHODOLOGY 
 Interviews are conducted in accordance with Federal and State laws and guidelines.  
Individuals and/or groups who have knowledge of traditional practices and beliefs associated 
with a project area or who know of historical properties within a project area are sought for 
consultation. Individuals who have particular knowledge of traditions passed down from 
preceding generations and a personal familiarity with the project area are invited to share their 
relevant information. Often people are recommended for their expertise, and indeed, 
organizations, such as Hawaiian Civic Clubs, the Island Branch of Office of Hawaiian Affairs, 
historical societies, Island Trail clubs, and Planning Commissions are depended upon for their 
recommendations of suitable informants. These groups are invited to contribute their input, and 
suggest further avenues of inquiry, as well as specific individuals to interview. 
  
 If knowledgeable individuals are identified, personal interviews are sometimes taped and 
then transcribed. These draft transcripts are returned to each of the participants for their review 
and comments.  After corrections are made, each individual signs a release form, making the 
information available for this study.  When telephone interviews occur, a summary of the 
information is often sent for correction and approval, or dictated by the informant and then 
incorporated into the document.  Key topics discussed with the interviewees vary from project to 
project, but usually include: personal association to the ahupua`a, land use in the project’s 
vicinity; knowledge of traditional trails, gathering areas, water sources, religious sites; place 
names and their meanings; stories that were handed down concerning special places or events in 
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the vicinity of the project area; evidence of previous activities identified while in the project 
vicinity.   
 

In this case, letters briefly outlining the development plans along with maps of the project 
area were sent to individuals and organizations whose jurisdiction includes knowledge of the 
area with an invitation for consultation.  Initial Consultation was sought from Kai Markell, 
Office of Hawaiian Affairs (OHA), O`ahu Branch; Kanani Kagawa, Office of Hawaiian Affairs, 
Kaua`i Branch; Warren Perry and Gilbert Kea of The Order of Kamehameha, John Kruse of the 
Kaua`i Burial Council, Lionel Kaohi of the Kaumuali`i Hawaiian Civic Club, and Chris Kauwe 
of Historic Preservation.  If cultural resources are identified based on the information received 
from these organizations and additional informants, an assessment of the potential effects on the 
identified cultural resources in the project area and recommendations for mitigation of these 
effects can be proposed.  

 
A month is given as a reasonable time period in which to receive responses from 

contacts.  Additional informants suggested by OHA, Kaua`i Branch, Liberta Albo of the Queen 
Debra Kapule Hawaiian Civic Club, Walter Smith of Wailua Marina, Valentine Aka, Mark 
Boiser (a telephone call), and Kumu Hula, Beverly Muraoka, did not have the allotted time 
period before the DCIA was due.  Therefore, this is considered a Draft report in the event more 
information will be forthcoming from further knowledgeable individuals.  

 
PROJECT AREA AND VICINITY 

  
The site is located mauka of Lydgate Beach Park and is bordered on the north by Wailua 

River State Park, to the east Lydgate Beach Park, Hau`ola, identified as a pu`uhonua, or Place of 
Refuge, and Hikinaokalā Heiau, to the south by old sugar cane lands, and to the west by Kalepa 
Forest Reserve, including Nā`ili Ka`auea and Mauna Kapu (Figures 3 and 4).   

 
CULTURAL HISTORICAL CONTEXT 

 
PAST POLITICAL BOUNDARIES 

Kaua`i is the fourth largest and the oldest of the main Hawaiian Islands. It is the only 
island not susceptible to drought and famine due to the rivers and streams constantly replenished 
by waters from Mount Wai`ale`ale, one of the wettest spots on Earth.  It is said that many years 
ago, the fire goddess Pele and her family briefly stopped on Kaua`i to explore the possibility of 
finding a permanent home.  She dug a deep pit, but it was instantly fill with water so they left 
Kaua`i and traveled on, eventually settling in Halema`uma`u where she resides to this day 
(Beckwith 1976).   
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Figure 3:  Tax Map Key [TMK] Showing Mauka Project Area. 
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Figure 4:  Tax Map Key [TMK] Showing Makai Project Area. 



 10

 Although greatly desired for its fecundity and the genealogical purity of its ruling chiefs, 
Kaua`i remained unconquered and politically independent.  By A.D. 1300, Kaua`i had formed 
six large political districts, or moku: East and West Kona, Puna, Ko`olau, Halele`a, and Nāpili.  
Land was considered the property of the king or ali`i `ai moku (the ali`i who eats the 
island/district), which he held in trust for the gods.  The title of ali`i `ai moku ensured rights and 
responsibilities to the land, but did not confer absolute ownership.  The king kept the parcels he 
wanted, his higher chiefs received large parcels from him and, in turn, distributed smaller parcels 
to lesser chiefs. The maka`āinana (commoners) worked the individual plots of land.   
 
 In general, several terms, such as moku, ahupua`a, `ili or `ili` āina were used to delineate 
various land sections.  A district (moku) contained smaller land divisions (ahupua`a) which 
customarily continued inland from the ocean and upland into the mountains.  Extended 
household groups living within the ahupua`a were therefore, able to harvest from both the land 
and the sea.  Ideally, this situation allowed each ahupua`a to be self-sufficient by supplying 
needed resources from different environmental zones (Lyons 1875:111).  The `ili `āina or `ili 
were smaller land divisions next to importance to the ahupua`a and were administered by the 
chief who controlled the ahupua`a in which it was located (ibid:33; Lucas 1995:40). The 
mo`o`āina were narrow strips of land within an `ili.  The land holding of a tenant or hoa `āina 
residing in a ahupua`a was called a kuleana (Lucas 1995:61).  The project area is located in the 
ahupua`a of Wailua, meaning literally “two waters” (Pukui et al. 1974:224). 
 . 
TRADITIONAL SETTLEMENT PATTERNS 
 The Hawaiian economy was based on agricultural production and marine exploitation, as 
well as raising livestock and collecting wild plants and birds. Extended household groups settled 
in various ahupua`a. During pre-Contact times, there were primarily two types of agriculture, 
wetland and dry land, both of which were dependent upon geography and physiography. River 
valleys provided ideal conditions for wetland kalo (Colocasia esculenta) agriculture that 
incorporated pond fields and irrigation canals. Other cultigens, such as kō (sugar cane, 
Saccharum officinaruma) and mai`a (banana, Musa sp.), were also grown and, where 
appropriate, such crops as `uala (sweet potato, Ipomoea batatas) were produced. This was the 
typical agricultural pattern seen during traditional times on all the Hawaiian Islands (Kirch and 
Sahlins 1992, Vol. 1:5, 119; Kirch 1985).   
 

At Wailua, both terrestrial and marine resources were available to support successive 
royal courts and a thriving population.  As Wailua River is the largest river in the Hawaiian 
Islands, the abundance of freshwater and fertile agricultural terraces along its North and South 
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Forks and `Ōpaeka`a Stream made this ahupua`a an ideal location for the ruling chiefs and their 
many kaukauali`i (lesser chiefs; Handy and Handy 1972).  The extensive irrigated taro fields, the 
fishponds constructed behind the dunes, (e.g., loko pu`uone), sweet potato growing along the 
coastal plain, and the marine resources of Wailua Bay provided the subsistence base needed to 
support the developing ruling center.  The upland areas of Wailua were resource zones favorable 
for procuring natural flora and fauna necessary to the manufacturing things of wood and feathers 
and used as medicines, adornment, and kapa-making. 
 
WAHI PANA (LEGENDARY PLACES) 
 Scattered amongst the agricultural and habitation sites of the ali`i, were other places of 
cultural significance to the kama`āina of the district.  Trails extended from the coast to the 
mountains, linking the two for both economic and social reasons.  Most of the ahupua`a on the 
eastern coast of Kaua`i have been overshadowed by Wailua Ahupua`a that was the principal 
residence as well as administrative and religious center of Kaua`i’s paramount chief, or ali`i nui 
for most of the year (Hadley 1970).  The sites and features of Wailua are associated with 
legends, rulers, and events that played important roles in Hawaiian culture and are of traditional 
significance to present day native Hawaiians.  Its eminence continued well into the historic 
period when King David Kalākaua trace his family’s lineage back to Kawananakoa and hence, to 
Wailua born ali`i.  According to The National Park Service (1989), the cultural remains in this 
area are some of the most important in the Hawaiian Islands with components spanning all 
phases of Hawaiian culture. 
 

The mo`olelo are many and varied concerning Wailua.  One related that an ocean 
voyaging canoe from southern lands arrived on Kaua`i.  Their leader, Punanuikaia`āina, decided 
to settle on the banks of the Wailua River, calling the area “Puna” (Wichman 2003).  Soon, he 
placed a kapu on land on either side of the river from the sea to Mauna Kapu, the cliffs of the 
Kalepa Ridge in back of the project area.  Originally named Wailua-nui-a-ho`āno (great sacred 
Wailua), also the name of a 13th century Wailua chief, this land was suffused with mana and 
kapu and was considered so sacred that maka`āinana were not allowed access (Dickey 1916; 
Wichman 1998).  It became an important center for the formation of marital alliances of the 
highest ranking ali`i and was where the future chiefs would be born, raised and trained, in similar 
function to Waipi`o on Hawai`i Island and Kualoa on O`ahu. 
 
 According to legend, the great grandchild of Punanuikaia`āna was a girl named Hina-`a-
ulu-ā who married the ali`i, Mo`ikeha, the Pacific voyager and priest originally from O`ahu and 
who had just returned from Tahiti.  It was the great Mo`ikeha who built Kalaeokamanu 
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(Holoholokū) Heiau, across the river from the project area, which bestowed special blessings on 
all who were born within its precincts.  This heiau is considered the oldest manmade temple on 
Kaua`i. 
 

The cultural importance of Wailua has been illustrated in the area’s numerous legends 
and historical traditions suggesting that many items and cultural practices from southern 
Polynesian islands were first introduced at Wailua, such as the first sharkskin temple drum 
(pahu), used in announcing the birth of an ali`i child, and luakini traditions practiced at 
Holoholokū   Mo`ikeha may have introduced the first taro (kalo) and sweet potato (`uala) to this 
region (Fornander 1916).   
 

Holoholukū Heiau, traditionally known as Kalaeokamanu  Heiau  (Crest of the Bird) was 
a luakini heiau dedicated to Kū and was said to have been built by Mo`ikeha.  The Pōhaku Pilo, 
or sacrificial stone where the offerings would have been placed is still in place to this day.  
Believed to have been built prior to A.D. 1200, it had legendary connections to unknown 
southern Polynesian islands from where the custom of human sacrifice had been brought.  
Associated with the birthstones (Pōhaku Ho`ohānau) and ceremonial niche, Pōhaku Piko, for the 
hiding of the newborn’s umbilical cord and used for generations of ali`i, this heiau was 
considered especially sacred.  The shark skin drum (named Kukaniloko), said to have been 
brought from Kahiki by La`amaikahiki. Mo`ikeha’s foster son, and placed here, would announce 
the birth of a new ali`i. Although Kalaeokamanu functioned as a luakini in late pre-Contact 
period, `I`i stated that it also functioned as a pu`uhonua in the early historic period (1959).  `I`i 
(1959) stated Kalaeokemanu was known as place of refuge (pu`uhonua), although Kamakau 
(1964) stated that all the lands of Wailua were pu`uhonua. 

 
A chant incorporated in the mo`olelo of Kawelo expresses unequivocally the importance 

of the Pōhaku Ho`ohānau (birthstones) associated with Kalaeokamanu, to any ali`i who wished 
to eventually rule Puna.   

 
Hanau ke `ili iloko o Holoholoku he alii nui; 
Hanau ke kanaka iloko o Holoholoku, he alii no; 
Hanau ke alii nui mawaho a`e Holoholoku, a`ohe alii, he kanaka ia! 

 
 The child of a chief born at Holoholoku is a high chief; 
 The child of a commoner born at Holoholoku becomes a chief, also; 
 The child of a high chief born outside Holoholoku is no chief, a commoner he! 
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The significance of the ali`i chiefs born at the Pōhaku Ho`ohānau was illustrated by Fornander: 
That the ruling families of Kauai were the highest tabu chiefs in the group is 
evident from the avidity with which chiefs and chiefesses of the other islands 
sought alliance with them.  They were always considered as the purest of the 
“blue blood” of the Hawaiian aristocracy . . .[1969:Vol II: 291]. 
 

Kikuchi has recorded a tradition concerning the ali`i born at Pōhaku Ho`ohānau that states: 
. . . If the child really were a great chief, the heavens allegedly would burst forth 
with thunder and lightning, and there would be a heavy downpour of rain.  The 
rainbow would arch over the area, with one end indicating the spot where the 
child had been born [1976:9] 

 
Hikinaakalā Heiau is located on the coast directly to the north of the proposed makai 

project area slated to contain resort and commercial development.  According to oral tradition, 
Hikinaakalā Heiau (The rising of the Sun) was built by menehune and is associated with 
Wainuiahoano, a ruling chief who ordered its construction in the time of Mo`ikeha 
(Kikuchi1974.  This heiau along with Kalaekamanu/ Holoholukū, and Malae Heiau, also have a 
connection with the southern islands of the Pacific.  Indeed, there are distinctive construction 
features attributed to these three heiau that are unique to the Hawaiian Islands and may have 
arrived when Mo`ikeha returned from his travels.  In addition, Hikinaakalā is believed to contain 
burials. The ancient place name for this beach was “Hau`ola”, which has come to designate the 
pu`uhonua (place of refuge during war) that is thought to be located at the north end of the 
structural complex.  Historic records are not as clear about the location and extent of the 
pu`uhonua or place of refuge which was supposedly an integral part of the Wailua Ahupua`a and 
ruling center.  Some suggest that the pu`uhonua was known as Hau`ola and was the area around 
Hikinaakalā Heiau (Bennett 1931:125; Dickey 1917:15-16).  However, some Hawaiian scholars 
suggested that the entire ahupua`a of Wailua was a pu`uhonua (Kamakau 1976:17).   
 

After inter-island wars, island pu`uhonua would often be changed as political 
circumstances placed new land sections under new chiefs.  It was known that Kamehameha I 
abolished the old locations of pu`uhonua, establishing his own (including his favorite wife, 
Ka`ahumanu).  However, Kaua`i was never conquered by Kamehameha, so the pu`uhonua lands 
are some of the few that remained in place under the hereditary chiefs (Kamakau 1964).  This is 
a rare occurrence, allowing its history to be traced back many generations and establishing a 
connection of constancy in this scared place.   
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Ka pae ki`i mahu o Wailua are petroglyph boulders located at the mouth of the Wailua 
river and were said to be surfers that felt the anger of Kapo, the sister of Pele.  Several stories 
have survived describing their significance. 
 

It was told that Pele’s sister, Kapo `ula kīna`u, and her entourage traveled from Ni`ihau to 
Wailua where they watched a surfing contest.   Maka`iwa was the name of the famous surf break 
where the men invited Kapo and her sisters to join them.  On the first wave, they rode in pairs 
with the men.  On the second wave, they left the men behind, landing on the beach by using their 
supernatural powers.  The third wave, as big as a mountain, threw the men under the water where 
they were crushed.  They were then turned into the boulders at the mouth of the Wailua River 
and are now known as “the row of images” (Kikuchi 1984). 
 

Another explanation for the sacredness of these boulders involved Maui the demigod and 
his eight brothers (Dickey 1917; Colum 1960).  Maui wanted to bring all the Hawaiian Islands 
together, but needed the help of a powerful fish named Lu`ehu who could bring the islands 
together.  Maui and his eight brothers would venture out every month on the night of Lono, the 
only night when it was said he could be caught.  His mother, Hina, had warned him to not disturb 
any canoe bailing bucket floating in the water at the mouth of the river as it would be his 
beautiful sister, Hinakeka`a.  However, Maui saw the floating bailer and picked it up, and hid it 
after telling his brothers not to look behind them on pain of death.  Hidden in back of Maui, the 
bailer turned into a beautiful woman.  Once Lu`ehu was caught, the islands began to move 
together.  Great crowds gathered on the shores of O`ahu to watch as the island moved closer to 
Kaua`i.  All was fine until the brothers heard the throng praise the beauty of the woman sitting 
with Maui.  Immediately, all the brothers turned to look, the great fish came off the hook and the 
islands moved apart.  When Maui and his brothers returned to Wailua, the brothers were turned 
into stones and set across the mouth of the river.   
 
 A hula was associated with the petroglyph rocks and some previously standing wooden 
images. It was chanted by children even into the 20th century as they returned to the beach from a 
swim: 
 

Poki` ke ki`i,    The Poki`i dance of the images,   
Ho`oki`iki`I ke ki`i,   The images that tilt, 
Ho`ona`ana`a ke ki`i,   The images with protruding abdomen, 
Ho`oualehe ke ki`i,   The images with knees spread out and bent, 
Kaunalewa ke ki`i,   The images that sway, 
Hi`uwai i Wailua,   Is this row of sexless images, 
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Ua ike a.    They are well known. 
 
 Located directly to the east of phase one of the project area and to the north of 
resort/commercial coastal development, is Malae Heiau, reputed to be built by menehune and 
was traditionally connected to Poli`ahu, inland, high on a bluff.  Thrum recorded, “. . . . The 
companion heiau of Malae was Poliahu situated some little distance from it, further inland, but 
the two were in plain site of each other.”  Malae is the largest remaining heiau on Kaua`i and one 
of the largest in Hawai`i. 

 
Mo`olelo have said that Malae Heiau was also built in the time of Mo`ikeha when 

Wailuanuihoano ruled, c. A.D. 1200.  The granddaughter of Mo`ikeha, named Ka`ililauokekoa, 
was reputedly born in a part of Malae Heiau closest to the sea.  She was courted by Kauakahiali`i 
who invented the first `ohehanoihu  (nose flute) from a type of bamboo still growing in Wailua.  
With his skillful playing of the flute named “Kanikawi”, he lured Ka`ililauokekoa from Malae to 
his house made of flowering `ōhi`a lehua decorated with red feathers in Pihanakalani in the 
uplands (Dickey 1916). 
 

Poli`ahu Heiau was one of the luakini class and the personal temple of the paramount 
chief who preformed the principal royal rituals.  Located on the mountain above the valley, it 
overlooks all other heiau including Malae with which it was associated, and the proposed project 
area (National Park Service 1989).  Although of exceptional size, its construction was also 
attributed to the menehune.  Nearby, was the Bellstone thought to have been drummed when 
announcing the approach of chiefly or religious processions arriving along the ancient trail (now 
the paved road) that led from the coast to the mountains and connected a series of heiau and that 
were immensely significant during the annual makahiki celebration as well as during other state 
occasions.  It is also associated with the time of Mo`ikeha and is thought to have been 
constructed, along with Malae and Hikinaakalā Heiau, c. A.D. 1200 (Yent 1989).   
 

It would seem these sacred structures were re-dedicated from time to time to allow them 
continual use into the post-Contact period, which undoubtedly helped preserve the traditional 
lore and chiefly associations alive in mo`olelo, as well as preserving mo`o kū`auhau 
(genealogies). 
 
HISTORIC LAND USE 
 While early contact on Kaua`i took place on the western side of the island at Waimea, 
Captain Vancouver (1978:221-222) recorded the following brief observations of Wailua: 
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“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 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.” 

  
THE GREAT MĀHELE 
 In the 1840s, traditional land tenure shifted drastically with the introduction of private 
land ownership based on Western law. While it is a complex issue, many scholars believe that in 
order to protect Hawaiian sovereignty from foreign powers, Kauikeaouli (Kamehameha III) was 
forced to establish laws changing the traditional Hawaiian economy to that of a market economy 
(Kame`eleihiwa 1992:169–70, 176; Kelly 1983:45, 1998:4; Daws 1962:111; Kuykendall 1938 
Vol. I:145). The Great Māhele of 1848 divided Hawaiian lands between the king, the chiefs, the 
government, and began the process of private ownership of lands. The subsequently awarded 
parcels were called Land Commission Awards (LCAs). Once lands were thus made available and 
private ownership was instituted, the maka`āinana (commoners)—if they had been made aware 
of the procedures—were able to claim the plots on which they had been cultivating and living. 
These claims did not include any previously cultivated but presently fallow land, `okipū (on 
O`ahu), stream fisheries, or many other resources necessary for traditional survival (Kelly 1983; 
Kame`eleihiwa 1992:295; Kirch and Sahlins 1992). If occupation could be established through 
the testimony of two witnesses, the petitioners were awarded the claimed LCA and were issued a 
Royal Patent after which they could take possession of the property (Chinen 1961:16).  Only 25 
individuals were awarded their claims in Wailua amounting to approximately 75 acres.  The rest 
of the Wailua lands were kept by Kauikeaouli (Kamehameha III) as Crown Lands. 
 
 During the Great Māhele of 1848, Debora Kupule, previously married to Kaumuali`i last 
king of Kaua`i, and their son claimed a large portion of lower Wailua lands, including the 
fishponds and the Kalaeokamanu (Holoholokū) area where Kapule, as an ali`i, was born and had 
her house site (Stauffer 1993:87-90).  Much of this land was given to her from Ka`ahumanu in 
her capacity of kuhina nui (prime minister) after the death of Kamehameha.  Other kuleana were 
claimed by individuals on the flat agricultural lands makai of `Ōpaeka`a Stream.  Almost all the 
claimants received their lands from Kapule.  Three claims in the area of Malae Heiau and 
Hikinaakalā Heiau formed the village of Makaukue on the southern riverbank (ibid. 113).  
 

By the end of the 19th century, much of the land was utilized for sugar cane, ranching, 
and rice cultivation endeavors, the latter predominantly done by Chinese farmers (The Garden 
Isle, 2/23/1932). 
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 In the 1920s a railroad was laid from Anahola to Hanama`ulu to transport sugar, labor, 
and freight.  This railroad ran along the shoreline near the present project area.  A section of the 
Ahukini Terminal and Railway Co. railroad was constructed through the present golf course 
area.  The railroad track is shown on the Lihu`ē Plantation Co. map, Lihu`‘ & Hanamaulu 
Sections, May 1941 (Condé 1973:168) (Figure 5).  Lydgate Park, occurring just to the north of 
the present project area, was created in 1923.    
 

CIA GUIDLINES 
 

The “level of effort undertaken” to identify potential effect by a project to cultural 
resources, places or beliefs (OEQC 1997) has not been officially defined and is left up to the 
investigator.  A good faith effort can mean contacting agencies by letter, interviewing people 
who may be affected by the project or who know its history, research identifying sensitive areas 
and previous land use, holding meetings in which the public is invited to testify, notifying the 
community through the media, and other appropriate strategies based on the type of project being 
proposed and its impact potential.  Sending inquiring letters to organizations concerning 
development of a piece of property that has already been totally impacted by previous activity 
and is located in an already developed industrial area may be a “good faith effort”.   However, 
when many factors need to be considered, such as in coastal or mountain development, a good 
faith effort might mean an entirely different level of research activity.   

 
In the case of the present parcel, letters of inquiry were sent to organizations whose 

expertise would include the project area. Consultation was sought from Kai Markell, Office of 
Hawaiian Affairs, O`ahu Branch; Kanani Kagawa, Office of Hawaiian Affairs, Kaua`i Island; 
Warren Perry and Gilbert Kea of The Order of Kamehameha, John Kruse of the Kaua`i Burial 
Council, Lionel Kaohi of the Kaumuali`i Hawaiian Civic Club, and Chris Kauwe of Historic 
Preservation.  The Office of Hawaiian Affairs, Kaua`i Branch suggested a number of individuals 
and subsequently, additional letters were sent to Liberta Albo of the Queen Debra Kapule 
Hawaiian Civic Club, Walter Smith of Wailua Marina, Valentine Aka, Mark Boiser (a telephone 
call), and Kumu Hula, Beverly Muraoka. 

 
Historical and cultural source materials were extensively used and can be found listed in 

the References Cited portion of the report.  Such scholars as I`i, Kamakau, Beckwith, Chinen, 
Kame`eleihiwa, Fornander, Kuykendall, Kelly, Handy and Handy, Puku`i and Elbert, Thrum, 
Sterling, and Kikuchi have contributed, and continue to contribute to our knowledge and 
understanding of Hawai`i, past and present.  The works of these and other authors were 
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Figure 5:  Lihue Plantation Co. Showing Railroad through Project Area (From Condé 1973:168). 
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consulted and incorporated in the report where appropriate.  Land use document research was 
supplied by the Waihona `Aina 2007 Data base. 

 
CIA INQUIRY RESPONSE 

 
As suggested in the “Guidelines for Accessing Cultural Impacts” (OEQC 1997), CIAs 

incorporating personal interviews should include ethnographic and oral history interview 
procedures, circumstances attending the interviews, as well as the results of this consultation.  It 
is also permissible to include organizations with individuals familiar with cultural practices and 
features associated with the project area.  

 
As stated above, consultation was sought Consultation was sought from Kai Markell, 

Office of Hawaiian Affairs, O`ahu Branch; Kanani Kagawa, Office of Hawaiian Affairs, Kaua`i 
Island; Warren Perry and Gilbert Kea of The Order of Kamehameha, John Kruse of the Kaua`i 
Burial Council, Lionel Kaohi of the Kaumuali`i Hawaiian Civic Club, and Chris Kauwe of 
Historic Preservation.  The Office of Hawaiian Affairs, Kaua`i Branch suggested a number of 
individuals and subsequently, additional letters were sent to Liberta Albo of the Queen Debra 
Kapule Hawaiian Civic Club, Walter Smith of Wailua Marina, Valentine Aka, Mark Boiser, and 
Kumu Hula, Beverly Muraoka.  A month is given as a reasonable time period in which to receive 
responses from contacts.  The informants suggested by OHA, Kaua`i Branch did not have the 
allotted time period before the DCIA was due.  Therefore, this is considered a Draft report in the 
event more comments will be forthcoming from further knowledgeable individuals.  

 
The Office of Hawaiian Affairs responded to our inquires by stating: 
 

Two heiau within the National Historic Landmark, Malae and Hinknaakalā are 
immediately adjacent to the project boundary and consideration should be given 
to view planes and the establishment of an adequate buffer which will allow 
appropriate cultural protocol and/or ceremonies to occur in these areas. [letter of 
Sept. 7, 2007, HRD07_3133B to Leann McGerty, Senior Archaeologist, SCS] 
 
In addition, Environet Inc. received a letter from the Department of Land and Natural 

Resources (DLNR) suggesting consultation with State Parks, OHA and Na Kahu Hikina A Ka 
Lā.  They prescribed appropriate buffers and new corridors be established “. . . to help protect 
these (sic) area and historic properties.”  They stressed “We all must agree on what are the 
appropriate buffers” (Letter from DLNR to Environet, Inc, August 20, 2007). 
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A letter from the Division of State Parks was written to Environet, Inc. on August 8, 
2007, expressing several concerns including, the protection of the cultural and historic 
connection between Malae and Poliahu Heiau, as the proposed project has the “. . . potential to 
impact the culturally significant view plane . . “, between the two heiau; maintaining “. . . the 
natural setting for boating and recreational activities along the river, which “. . . development on 
the bluff along the southern riverbank has the potential to disrupt. . . .” ; and road access to 
Malae Heiau besides the presently used Marina Road. 

 
The County of Kaua`i Office of Economic Development expressed numerous 

considerations, among which was the issue of the protection of nearby heiau during and after 
construction to minimize any damage (Letter August 3, 2007 to Environet, Inc.). 

 
Mitigation measures recommended by the DLNR included securing appropriate buffers 

and view corridors to help protect the historic properties, to be done in consultation with State 
Parks, OHA, and Na Kahu Hikina A Ka Lā. 

 
The Division of Parks also recommended the establishment of more appropriate buffers 

and view corridors around Malae Heiau, as the present ones are “. . . not adequate for preserving 
the historical and cultural setting of this site.”  In addition, the delineation of additional open 
space buffers between Malae Heiau and the proposed development and an effort to maintain the 
view corridors between Malae Heiau and Poliahu Heiau.  Figure 6 is a map illustrating the view 
corridor between the two heiau which, when compared to Figure 2, the project area, appears to 
impact the visual plane between the two heiau with a portion of Phase 1 and 3 residential 
developments.   

 
DISCUSSION 

 
 
A requirement of the OEQC (No. 10, 1997) is an analysis of the potential effect of the 

proposed project on cultural resources, practices or beliefs, the proposed project’s potential to 
isolate cultural resources, practices or beliefs from their setting, and the potential of the proposed 
project to introduce elements which may alter the setting in which cultural practices take place.  
The visual impact of the proposed project from surrounding vantage points, notably the heiau, 
and its potential impact on these culturally affiliated resources is of major concern for the 
proposed project.  Other than Punalu`u on Hawaii Island, the heiau complex at Wailua has been 



 21

 

Figure 6:  Map Showing View Corridors Between Poliahu and Malae Heiau (From Dept. of Land and Natural Resources, Aug. 
8, 2007). 
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one of the few places where one can enjoy a relatively unaltered view from one heiau to another 
and where the integrity of the landscape has been mostly retained. 

 
Hawai`i Revised Statutes (HRS) § 198-1(2) discusses the importance of preserving and 

protecting the structural integrity and physical appearance of cultural landscapes, resources, and 
sites which perpetuate indigenous native Hawaiian culture.  Indirectly, a development may not 
seem to necessarily impose a negative cultural impact, especially when located on previous 
agricultural parcels.  However, it is known that Wailua Ahupua`a has been sacred to the ali`i of 
Kaua`i since at least the 1200s (or, to place this time period from an European perspective, 
around the time of the Magna Carta).  All the historical research from such primary sources as 
Kamakau, I`i, and Fornander agree to the significance of Wailua.  The mauka and makai sections 
of the project area were considered kapu lands, established by Punanuikaia`āina, from the ocean 
to Mauanakapu.  The ahupua`a was called Wailua-nui-a-ho`āno (great sacred Wailua), and it 
was so suffused with mana and kapu that the maka`āinana were not allowed access.  Its 
sacredness and association with ancient genealogical lines of ali`i was extant many, many 
generations before western Contact and it was still venerated into historic times (Debra Kapule 
was born at Kalaeokamanu in 1800).  

 
 It is important to recognize that native Hawaiian cultural beliefs and practices are 

continually being affected by the loss of land to development that intrudes into the natural 
setting.  Surrounding the heiau, once a part of a cohesive religious and political complex, with 
residential, commercial, and resort development alters the physical appearance of the cultural 
landscape which perpetuates indigenous native Hawaiian culture, as well as impacting native 
Hawaiian cultural practices. 

 
State luakini heiau, like Poliahu, were frequently built in elevated locations in the 

landscape selected to impress; locations that along with the immensity of the structure, would 
convey a sense of power and awe.  The view, to and from, Poliahu would not only include a 
mauka residential development, but busy resort and commercial enterprises on the coast.  Two of 
the objectives of the Coastal Zone Management Act (CZMA) HRS §§ 205A-2(c)(1) and (3), 
include ensuring adequate public access to the shoreline and allowing for open space and scenic 
resources.  The Makai Project Area, as it is depicted in Figure 2, not only impacts the coastal 
region and negates open and scenic resources, but, as it is in the view plane of Poliahu and in 
immediate proximity to Malae and Hikinaakalā Heiau and Hau`ola pu`uhonua, seriously impacts 
the integrity of the experience of anyone wishing to perform “constitutionally protected” (OHA 
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letter of September 7, 2007) native Hawaiian activities, such as traditional ceremonies and 
protocol at these sacred sites. 

 
Isolation of individual features from their setting within the religious complex is another 

issue.  All of the above listed heiau were a part of early integrated religious and political 
complex;  including the kapu lands.  The fact that modern delineations have been made does not 
negate the traditional association that was established in the 13th century, if not before.   It is also 
important to recognize that native Hawaiian cultural beliefs and practices are being continually 
affected by the loss of land to development that intrudes into the natural setting, changing the 
landscape, disturbing sites, and isolating sections that were originally part of native Hawaiian 
cultural systems.   

 
ASSESSMENT AND RECOMMENDATIONS 

 
In keeping with the intent of the OEQC Guidelines; the injunctions imposed by the 

Hawaii Revised Statues and the mandate of Act 50 to assess effects of development on the 
cultural practices of the community and native Hawaiian rights; HRS Chapter 343, HRS §§ 
205A-2 , (1) (2) and (3),  for the preservation of open space and scenic resources, and support the 
state goals for protection, restoration, interpretation, and display of historic resources; (HRS) § 
198-1(2), referring to the preserving and protecting the structural integrity and physical 
appearance of cultural landscapes, resources and sites which perpetuate indigenous native 
Hawaiian culture; it is reasonable to assume the proposed project will affect Hawaiian cultural 
activities and there will be adverse effect upon cultural resources, practices and beliefs.  

 
In order to preserve the exercising of native Hawaiian rights under Hawai`i State Law, 

Article XII, Section 76; Act 50, and the protection of the integrity of cultural sites it is 
recommended that consultation between the project developers, the Division of State Parks, 
OHA Kaua`i Branch, Queen Debra Kapule Hawaiian Civic Club and Na Kahu Hikina A Ka Lā 
take place as soon as possible.  In this way appropriate mitigation measures can be put in place 
and non-renewable resources protected. 
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EXECUTIVE SUMMARY 
 
 
To asses the transportation impacts associated with the construction of the proposed 
Wailua Water Development Project in Kaua’i, Hawaii, a Traffic Impact Analysis Report 
was conducted.  The analysis evaluated the operations of six key intersections under 
Existing Conditions, six key intersections for Future Year 2015 (Baseline) Conditions, and 
seven key intersections for Future Year 2015 with Project Conditions during the morning 
and evening peak hours. 
 
The proposed Project includes two phases, the Mauka Project Area and the Makai Project 
Area. The first phase will consist of development for the Mauka Project Area 
approximately will include the construction of 700 residential single-family units, an 8 acre 
preschool, a 4 acre local neighborhood park, an 18 acre community center, and 32.5 acres 
of commercial shopping centers as per the Project Description.  The Makai Project Area 
will include the construction of 800 residential townhomes/condominiums. The Project 
site straddles Kuhio Highway to the east and west in close the proximity to the Wailua 
River.  The proposed Project under Future Year 2015 with Project is estimated to generate 
11,467 daily trips, 876 morning peak hour trips (233 inbound and 644 outbound), and 
1,087 evening peak hour trips (625 inbound and 459 outbound).  
 
Impacts of the proposed project on the study intersections were evaluated with level of 
service calculations.  The results of the analysis indicate that the proposed Project would 
result in significant impacts to 3 intersections under Future Year 2015 with Project 
conditions. Based upon our analysis, measures to mitigate the impacts at the 3 
intersections were identified. It should be noted that these mitigation measures are 
recommended suggestions. All planned intersection improvements resulting from 
implementation of the Wailua Development Project should be closely coordinated with the 
State DOT Highways Division and the County of Kauai. 
 
Vehicular access to the proposed Project site would be made possible via multiple points.  
From the north and south, vehicles would approach the Mauka Project Area from Kuhio 
Highway and have access to the site at the Mauka Project Driveway / Kuhio Highway.  
Access to the Makai Project Area for vehicles traveling from the north or south would also 
be provided at intersection Leho Drive (End of Loop) / Kuhio Highway.  
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CHAPTER 1 
INTRODUCTION 

 
 
The following document is a Transportation Impact Analysis Report (TIAR) which 
presents the existing transportation conditions and assesses the transportation impacts 
associated with the proposed Wailua Development Project (herein referred to as the 
“proposed Project”) in the County of Kaua’i, Hawai’i. The following transportation 
impacts were analyzed in the study: 

• Traffic conditions 
• Traffic operations 
• Transit conditions 
• Bicycle conditions 
 

1.1 PROJECT DESCRIPTION 
The project is proposed as being comprised of two portions; the Mauka Project Area and 
the Makai Project Area, Figure 1-1 presents the Project location while Figure 1-2 presents 
the Project Site Plan. As proposed, the Mauka Project area will be a mixed use development 
that will include the construction of residential single-family units, a preschool, a local 
neighborhood park, a community center, and commercial shopping centers. This study 
includes all the development that will be built by 2015. It should be noted that the 
commercial component of the Mauka Project Area is not expected to be built by 2015. As 
such, the commercial component was not included as part of this study. The Makai Project 
Area would include construction of approximately 800 residential condominium units. 
 
1.2 STUDY SCOPE AND APPROACH 
The transportation analysis was prepared according to the scope of work approved by the 
County of Kaua’i, the Hawai’i State Department of Transportation, and the Department of 
Hawaiian Homelands (DHHL). For the analysis of the proposed Project, the following 
transportation scenarios were examined:  

• Existing Conditions 

• Future without Project Conditions (Year 2015) 

• Future with Project Conditions (Year 2015) 
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The purpose of this analysis is to identify the potential impacts of the proposed Project on 
the transportation system in the vicinity of the site that would be most directly impacted 
by the Project. As part of the existing traffic network, the following key intersections were 
analyzed during the weekday morning (7:00 to 9:00 AM) and evening (4:00 to 6:00 PM) 
peak traffic periods: 

1. Haleilio Road/ Kuhio Highway 
2. Kuamoo Road/ Kuhio Highway 
3. Wailua Driveway/ Kuhio Highway 
4. Leho Drive (End of Loop)/ Kuhio Highway 
5. Leho Drive (Start of Loop)/ Kuhio Highway 
6. Kapule Highway/ Kuhio Highway 
 
Figure 2 in Chapter 2 illustrates the analysis intersections located in the project study area. 
 
The remainder of the report is divided into six chapters. Chapter 2 describes Existing 
Conditions with regards to roadway facilities, transit services, pedestrian and bicycle 
facilities and analysis methodologies. Intersection operations under Future Year 2015 
(Baseline) Conditions with traffic from approved but not yet constructed developments are 
discussed in Chapter 3. Chapter 3 provides a baseline from which to identify Project 
impacts. 
 
Chapter 4 describes the methodology used to estimate the project traffic and the project’s 
impact on the transportation system. Chapter 5 describes the future (Year 2015) 
transportation conditions including intersection operations that will be a result of the 
construction of the Wailua Development Project. The results of the Project condition 
analysis as compared to the results of the 2015 Baseline Conditions (Chapter 3) analysis 
are used to identify significant project impacts. In Chapter 6, these significant impacts are 
identified, recommended improvements are proposed, and a phasing plan for 
improvement implementation is described. Chapter 6 also includes an assessment of site 
access, on-site circulation, transit services & pedestrian facilities and a review of the 
proposed roadway cross-sections for internal roadways and roadways adjacent to the 
project site. The study conclusions are presented in Chapter 7. 
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CHAPTER 2 
EXISTING CONDITIONS 

 
 
This chapter provides the Existing Conditions in the vicinity of the proposed Wailua 
Development Project. Included in this chapter are descriptions of the existing roadway and 
transit networks, documentation of existing traffic, transit, pedestrian, and bicycle 
conditions. Figure 2 presents the existing roadway network in the vicinity of the proposed 
Project sites, plus the analysis intersections. 
 
2.1 EXISTING ROADWAY 
 
The project area includes several major roadways that serve regional trips within Kaua’i, as 
well as local roads that provide access to the commercial and residential areas adjacent to 
the project area.  
 
2.1.1 Regional Access 
The existing regional roadway network in the vicinity of the proposed Project site is 
defined by the following major roads, including the location of their nearest access points.  
 
Kapule Highway is a two-lane roadway that extends north-south between northeast Lihu’e 
and Kuhio Highway. It provides one lane in each direction and allows traffic on this 
roadway to travel at 50 miles per hour. 
 
Kuhio Highway acts as a two-lane roadway south of Kapule Highway and a three-lane 
roadway north of Kapule Highway. Kuhio Highway is one of the major roadways that 
connects Lihu’e with the eastern and northern portions of the island. North of Kapule 
Highway, Kuhio Highway operates as a contra flow facility. During the AM peak hour, 
two lanes are provided in the southbound direction and one lane in the northbound 
direction from Kamoa Road in Waipouli to the intersection with Kapule Highway. During 
the PM peak hour, two lanes are provided in the northbound direction, and one lane in 
the southbound direction. In addition, traffic south of Kapule Highway is allowed to run 
35 miles per hour while the speed limit north of Kapule highway is posted at 50 miles per 
hour. It should also be noted that the posted speed limit on Kuhio Highway is 25 miles 
per hour (MPH) before and 35 miles per hour (MPH) after the Wailua River. 

 
2.1.2 Local Access 
The existing local roadway system in the vicinity of the proposed Project site is comprised 
of the following local roads.  
 
Leho Drive is a two-lane looped arterial with one lane in each direction in the vicinity of 
the proposed Project. It provides direct access to Kuhio Highway at both its origin and 
terminus. Leho Drive also provides local access to the Aloha Beach and Hotel Resort. The 
posted speed limit on Leho Drive is 25 miles per hour (MPH). 
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Leho Drive (End of Loop) / Kuhio Highway 

 
 
Kuamoo Road is a two-lane collector road, with one lane in each direction, which 
provides access to the Wailua Homesteads Area from Kuhio Highway. Kuamoo Road also 
provides local access to the Kamokila Village. The posted speed limit on Kuamoo Road is 
35 miles per hour (MPH). 
 
Haleilio Road is a two-lane east-west collector roadway that extends from Kaulana Road to 
Kuhio Highway. The posted speed limit on Haleilio Road is 25 miles per hour (MPH). 
 
Wailua Marina Driveway is an east-west roadway that connects with Kuhio Highway and 
provides access to the Wailua Marina and River.  
 
 

 
Looking North on Kuhio Highway near Wailua River 
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2.2 INTERSECTION OPERATING CONDITIONS 
2.2.1 Methodology for Intersection Analysis 
Operations of the study intersections were evaluated using Level of Service (LOS) 
calculations.  LOS is a qualitative description of the performance of an intersection based 
on the average delay per vehicle.  Intersection levels of service range from LOS A, which 
indicates free flow or excellent conditions with short delays, to LOS F, which indicates 
congested or overloaded conditions with extremely long delays. 
 
Signalized Intersections 
Levels of Service for signalized intersections were calculated using the Highway Capacity 
Manual 2000 (HCM 2000) methodology.  The LOS is based on the average delay (in 
seconds per vehicle) for the various movements within the intersection.  A combined 
weighted average delay and LOS are presented for each of the signalized intersections.  The 
average delay for signalized intersections was calculated using the Synchro analysis software 
and is correlated to the level of service designation as shown in Table 2-1. 
 

Table 2-1 
Level of Service Criteria – Signalized Intersections 

Level of 
Service Description of Operations Average 

Delay 

A Operations with very low delay occurring with favorable 
progression and/or short cycle length. ≤ 10.0 

B Operations with low delay occurring with good progression and/or 
short cycle lengths. 10.1 – 20.0 

C 
Operations with average delays resulting from fair progression 
and/or longer cycle lengths.  Individual cycle failures begin to 
appear. 

20.1 – 35.0 

D 
Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios.  Many vehicles 
stop and individual cycle failures are noticeable. 

35.1 – 55.0 

E 

Operations with high delay values indicating poor progression, long 
cycle lengths, and high V/C ratios.  Individual cycle failures are 
frequent occurrences.  This is considered to be the limit of 
acceptable delay. 

55.1 – 80.0 

F Operation with delays unacceptable to most drivers occurring due to 
over saturation, poor progression, or very long cycle lengths.          ≥ 80.1 

Source: Highway Capacity Manual, Transportation Research Board, 2000 
NOTES:  
Delay presented in seconds per vehicle. 
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Unsignalized Intersections 

Unsignalized intersections were evaluated using the Highway Capacity Manual 2000 
methodology.  The LOS rating is based on the weighted average control delay expressed in 
seconds per vehicle as illustrated in Table 2-2.  Control delay includes initial deceleration 
delay, queue move-up time, stopped delay, and final acceleration.  At two-way controlled 
intersections, LOS is calculated for each controlled movement, as opposed to the 
intersection as a whole.  For all-way stop controlled locations, LOS is computed for the 
intersection as a whole. 

 
Table 2-2 

Level of Service Criteria – Unsignalized Intersections 
Level of 
Service Description of Operations Average 

Delay 
A No Delay for stop-controlled approaches. ≤ 10.0 
B Operations with minor delays. 10.1 – 15.0 
C Operations with moderate delays. 15.1 – 25.0 
D Operations with some delays. 25.1 – 35.0 
E Operations with high delays, and long queues.  35.1 – 50.0 

F Operations with extreme congestion, with very high delays and long 
queues unacceptable to most drivers.  ≥ 50.1 

Source: Highway Capacity Manual, Transportation Research Board, 2000 
NOTES:  
Delay presented in seconds per vehicle. 

 

 

         Haleilio Road / Kuhio Highway             Leho Drive  / Kuhio Highway  
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2.3 EXISTING TRAFFIC CONDITIONS 

2.3.1 Existing Intersection Operating Conditions 
Existing intersection operating conditions were evaluated for the morning peak hour (7:00 
AM to 9:00 AM) and evening peak hour (4:00 PM to 6:00 PM) using Synchro software.  It 
should be noted that Existing commute peak hour traffic volumes at key intersections were 
developed from manual intersection turning movement counts conducted by Wilbur 
Smith Associates in July 2007. Appendix A-1 presents the AM and PM peak intersection 
volumes.  The traffic movements were counted and recorded by traffic surveyors in 15 
minute intervals during the peak commute periods.  These counts were then analyzed to 
determine the peak one-hour traffic volumes at each intersection. Figures 2-1A and 2-1B 
presents the existing weekday AM and PM peak hour configurations while Figures 2-2A 
and 2-2B present the existing traffic volumes for the study intersections. Figures 2-3A and 
2-3B present the Level of Service and delay values for each of the study intersections. 
 
A total of six (6) intersections were analyzed under existing conditions of which three (3) 
are signalized, and three (3) are Side-Street Stop-Controlled (SSSC) intersections. A field 
visit was conducted to verify the existing intersection lane configurations, intersection 
control devices, and signal cycle lengths.  The existing lane configurations and peak hour 
turning movement volumes were used to calculate the levels of service for the 6 study 
intersections under existing peak hour conditions. As previously mentioned, Kuhio 
Highway operates as a contra flow facility. During the AM peak hour, two lanes are 
provided in the southbound direction and one lane in the northbound direction from 
Kamoa Road in Waipouli to the intersection with Kapule Highway. During the PM peak 
hour, two lanes are provided in the northbound direction, and one lane in the 
southbound direction. The results of the LOS existing AM peak analysis are presented in 
Table 2-3, and the calculation worksheets are included in Appendix B-1.  
 

Table 2-3  
Intersection Level of Service 

Weekday AM Peak Hour Existing Conditions 
# Intersection Control V/C Ratio Delay1 LOS 

1 Haleilio Road/Kuhio Highway Signal 0.68 14.6 B 
2 Kuamoo Road/Kuhio Highway Signal 0.90 34.4 C 
3 Wailua Marina Driveway/Kuhio Highway SSSC 0.59 (EB) >50 F 
4 Leho Drive(End of Loop) /Kuhio Highway  SSSC 0.45 (WB) >50 F 
5 Leho Drive(Start of Loop)/Kuhio Highway  SSSC 0.60 (WB) >50 F 
6 Kapule Highway/Kuhio Highway Signal 0.88 22.2 C 

Source: Wilbur Smith Associates 
Notes: 
SSSC – Side-Street STOP Controlled 
1 – Delay is presented in seconds 
Bold – Unacceptable Conditions 
 
Under existing AM peak hour conditions, 3 of the 6 study intersections operate at LOS C 
or better (acceptable conditions). The remaining 3 intersections operate under unacceptable 
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conditions, LOS F, they include: Wailua Marina Driveway / Kuhio Highway, Leho Drive 
(End of Loop) / Kuhio Highway, and Leho Drive (Start of Loop) / Kuhio Highway. 
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A similar analysis was conducted during the PM peak hour under existing conditions. The results 
of the existing PM peak hour LOS analysis are presented in Table 2-4, and the calculation 
worksheets are included in Appendix B-1.  
 

Table 2-4  
Intersection Level of Service 

PM Peak Hour Existing Conditions 

# Intersection Control V/C 
Ratio Delay LOS 

1 Haleilio Road/Kuhio Highway Signal 0.73 10.0 A 
2 Kuamoo Road/Kuhio Highway Signal 0.98 25.8 C 
3 Wailua Driveway/Kuhio Highway SSSC 2.93 

(EB) 
>50 F 

4 Leho Drive/Kuhio Highway (End of Loop) SSSC 2.63 
(WB) 

>80 F 

5 Leho Drive/Kuhio Highway (Start of Loop) SSSC 3.51 
(WB) 

>80 F 

6 Kapule Highway/Kuhio Highway Signal 0.98 51.4 D 
Source: Wilbur Smith Associates 
Notes: 
SSSC – Side-Street STOP Controlled 
Bold – Unacceptable Conditions 
 
Under existing PM peak hour conditions, the same three (3) study intersections operate 
under unacceptable conditions as were noted during the AM peak hour conditions. 
 
2.4 TRANSIT NETWORK 
The City and County of Kaua’i operates fixed-route service to the communities adjacent to 
and in the general vicinity of the proposed Project site on a daily basis. Table 2-5 presents 
the existing bus routes providing service in the proposed Project’s immediate vicinity.  

Table 2-5 Existing Transit Service 
Headways During Commute 

Times Route From To Hours of Operation 
AM PM 

400 Kapa`a Lihu’e 7:03 AM -7:03 PM 60 Minutes 60 Minutes 
450 Kapa`a Lihu’e 6:03 AM – 6:03 PM 60 Minutes 60 Minutes 
500 Lihu’e Kapa`a 6:21 AM- 6:21 PM 60 Minutes 60 Minutes 
550 Lihu’e Kapa`a 7:21 AM-7:21 PM 60 Minutes 60 Minutes 
800 Wailua Lihu’e 6:55 AM -7:55 AM 60 Minutes ---1 
850 Lihu’e Wailua 12:30 PM -5:30 PM ---2  

Source: The Kaua’i Bus, July 2007 
Notes: 
1. Service on Route 800 is only provided in the morning hours 
2. Service on Route 850 is provided at 12:30 PM, 4:30 PM, and 5:30 PM. 
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Routes 400 (Kapa`a – Lihue) / 450 (Lihue – Kapa`a) – These routes provide service 
between the Kapa`a and Lihue areas, Monday through Friday at one-hour  intervals, from 
approximately 6:00 AM to 7:00 PM. It should be noted however that service on these 
routes make their last passenger pick up at the Laukona Road and only make the 
remaining stops to drop off-passengers.  

Routes 500 (Lihue – Kapa`a) / 550 (Kapa’a –Lihue) – These routes provide service 
between the Lihue and Kapa`a areas, Monday through Friday at one-hour intervals 
between 6:21 AM and 6:21 PM. For desired stops for the following locations: Chiefess 
Middle School, Sun Village, and Friendship House, on-call requests must be made. 

Route 800 (Wailua –Lihu’e) – This route provides two outbound trips that service the 
Wailua and Lihu’e areas, Monday through Friday. Route 800 makes those trips at 6:55 AM 
and 7:55 AM, with passenger pick up stops at Kapa`a Ball Park Pavillion, Wailua 
Houselots Park, and Wailua Homesteads Park. The remaining stops are “drop only,” where 
passengers must request their stop and no pick up of passengers is made. 

Route 850 (Lihu’e –Wailua) – This route provides three inbound trips from Lihue to 
Wailua, Monday through Friday between the hours of 12:30 and 5:30 PM.  

2.5 PEDESTRIAN CONDITIONS 
Within the vicinity of the proposed Project, sidewalk facilities are provided along both 
sides of Kuhio Highway at its intersection with Haleilio Road. Sidewalks are also provided 
along one side of Kuhio Highway at its intersection with Leho Drive. Additionally, 
sidewalks are present on one side of the street on Haleilio Road.  Crosswalks have been 
provided along certain approaches to the intersections of Haleilio Road/Kuhio Highway 
and Kuamoo Road/Kuhio Highway to support the sidewalks at these locations.  
 
2.6 BICYCLE CONDITIONS 
The island’s existing bikeway system consists of a bike route along Kapule Highway in 
Lihu’e and a bike path along the coast fronting Kapa’a Beach Park. It should be noted 
however that the Bike Plan Hawai’i proposed for an additional 173 miles of bikeways 
islandwide. 
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CHAPTER 3 
FUTURE YEAR 2015 CONDITIONS 

 
 
This chapter discusses the methodology involved in the development of Future Year 2015 
(Baseline) Conditions (without the proposed Project) traffic volumes, and the operations 
of the study intersections. These conditions form the basis against which transportation 
impacts related to the proposed Project would be identified. 
 
Future Year 2015 represents the full buildout year of the Wailua Development Project, with 
all phases of the proposed Project expected to be completed with the exception of the 32.5 
acres of commercial space. As such, year 2015 has been selected as the future year of 
analysis to identify the operating conditions of the transportation network located in the 
vicinity of the proposed Project under with and without Project conditions. 
 
3.1 FUTURE YEAR 2015  
TRANSPORTATION SYSTEM IMPROVEMENTS 
 
This section documents the planned transportation and circulation system improvements 
currently identified and approved by the State of Hawai’i, Department of Transportation 
(DOT). The regional circulation improvements in the vicinity of the study area are located 
along the following corridors. 

• Kuhio Highway; and 
• Wailua Cane Haul Bridge  
 

Based on information provided by the Kaua’i DOT, by year 2015, Kuhio Highway is 
expected to be widened to a four-lane facility extending from Kuamoo Road beyond 
Haleilio Road, in the vicinity of the proposed Project. 
 
In addition, the State of Hawaii DOT also proposes to make improvements to the Wailua 
Cane Haul Bridge between Kuamoo Road and Leho Drive (End of Loop), such that it 
would widen Kuhio Highway to include two (2) northbound through lanes and two (2) 
southbound through lanes between these locations. A detailed site plan of the Wailua Cane 
Haul Bridge widening is included in Appendix C-1 
 
3.2 STUDY AREA – FUTURE YEAR 2015 CONDITIONS 
Due to the planned improvement of the existing transportation network near the project 
site, geometric lane configurations as Presented in Figures 3-1A and 3-1B, would be 
changed at the following intersections for both the AM and PM peak hours: 

• Haleilio Road/ Kuhio Highway 
• Kuamoo Road/ Kuhio Highway 
• Marina Driveway / Kuhio Highway 
• Leho Drive (End of Loop) / Kuhio Highway 
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3.3 FUTURE YEAR 2015 CONDITIONS TRAFFIC ESTIMATE 
 
Traffic volumes under Future Year 2015 Conditions were estimated based on planned 
development traffic and historical traffic growth. This approach results in a cumulative 
impact assessment for future conditions and takes into account any anticipated 
developments expected by year 2015 near the Project, plus the expected growth in housing 
and employment for the remainder of the region.  
 
3.3.1 Methodology for Traffic Estimate 
To identify future intersection turning movement volumes, the AM and PM peak hour 
roadway segment volumes for each of the approaches of the intersections under year 2015 
conditions, both approved development traffic and historical traffic growth, were 
considered: 
 
Planned Development Traffic 
Planned development traffic is generated by specific planned, but not yet constructed, 
projects within the vicinity of the proposed Project. According to the Kaua’i General Plan, 
the following developments are proposed for the immediate area: 
 

• Hanamaulu Triangle; and 
• Coco Palms Resort 

 
The Hanamaulu Triangle is proposed as a residential development that would be built in 
four phases consisting of a total of 118 single-family homes and 318 townhomes / 
condominiums. This project is expected to generate 3,348 daily trips, 272 AM trips and 
328 PM trips. 
 
The Coco Palms Resort is proposed as a renovation project to the existing facilities that 
would include a total of 149 hotel units and approximately 204 condominium units. This 
project is expected to generate 170 AM trips and 251 PM trips.  
 
Appendix D presents the analysis worksheets for the distribution of the trips associated 
with the projects above. 
 
Historical Traffic Growth 
Historical growth traffic is the increase in traffic volumes due to usage increases and non-
specific growth throughout the area. In Appendix C-1 of the Kaua’i General Plan, the 
1997-2020 increase in total jobs is expected to range from 1.1% to 1.6%. The 1997-2020 
increase in resident population is expected to range from 0.6% to 1.2% with an increase in 
daily visitors of 1.7% to 2.4%. According to traffic counts provided by HDOT for Kapule 
and Kuhio Highways in the TIAR for Hanamaulu Triangle, Kaua’i, Hawaii, traffic in the 
area has historically increased from less than 1% to 3.1%.  For this project, volumes were 
increased by 3 percent per year to reflect anticipated background traffic volumes. 
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Total Traffic 
To obtain the total 2015 build out traffic volumes, historical traffic growth was added to 
the existing traffic volumes in addition to the planned development traffic. The AM and 
PM peak hour turning movements for the studied site accesses and intersections were then 
calculated and analyzed for the build out years.  
 
Figures 3-2A and 3-2B depict the Future Year 2015 peak hour intersection turning 
movement volumes as developed using the methodology described in the preceding 
paragraphs. 
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3.4 FUTURE YEAR 2015  
INTERSECTION OPERATING CONDITIONS 
 
Using the volumes presented in Figures 3-2A and 3-2B, with the proposed improvements 
plans in Future Year 2015 as discussed in Section 3.2, the traffic conditions at the study 
intersections were calculated for the Future Year 2015 AM and PM peak hours. Table 3-1 
presents the Future Year 2015 delays and LOS values of the study intersections, while the 
intersection analysis worksheets are included in Appendix B-2. 
 
During the Future Year 2015 AM peak hour, 1 of the 6 study intersections would operate 
under acceptable conditions (LOS D or better). The 5 study intersections that would 
operate under unacceptable conditions (LOS E or worse) are: 

• Kuamoo Road / Kuhio Highway 
• Marina Driveway / Kuhio Highway 
• Leho Drive (End of Loop) / Kuhio Highway 
• Leho Drive (Start of Loop) / Kuhio Highway 
• Kapule Highway / Kuhio Highway 

 
During the Future Year 2015 PM peak period, 2 of the 6 study intersections would operate 
at LOS D or better. The following 4 intersections would operate under unacceptable 
conditions (LOS E or worse): 

• Wailua Driveway / Kuhio Highway 
• Leho Drive (End of Loop) / Kuhio Highway 
• Leho Drive (Start of Loop) / Kuhio Highway; and 
• Kapule Highway/ Kuhio Highway 

 
Figures 3-3A and 3-3B exhibits the LOS and delay values for each of the turning 
movements at the study intersections. 
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Table 3-1  
Peak Hour Intersection Operations – Future Year 2015 Conditions 

Year 2015 
AM Peak PM Peak # Intersection Control 

Delay V/C 
Ratio 

LOS Delay V/C 
Ratio 

LOS 

1 Haleilio Drive/ Kuhio Highway Control 19.4 0.72 B 13.2 0.79 B 
2 Kuamoo Road / Kuhio Highway Control >80 1.23 F 37.2 0.87 D 
3 Wailua  Driveway/ Kuhio Highway SSSC >50 (WB) 0.19 F >50 (WB) 0.59 F 
4 Leho Drive (End of Loop)/ Kuhio Highway SSSC >50 (WB) 1.53 F >50(WB) 10.59 F 
5 Leho Drive (Start of Loop)/ Kuhio Highway SSSC >50 (WB) 1.68 F >50 (WB) 19.70 F 
6 Kapule Highway/ Kuhio Highway Control 68.9 1.13 E >80 1.33 F 

Source: Wilbur Smith Associates, August 2007 
Notes: 
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CHAPTER 4 
PROJECT TRAFFIC GENERATION 

 
 
This chapter discusses the methodology and assumptions used to estimate the traffic 
characteristics of the proposed Project. The initial process involves the estimation of trips 
that would be generated by the proposed Project, and the distribution and assignment of 
these trips on the area roadways. 
 

This chapter presents the generation distribution, and assignment (routing) of trips 
to/from the proposed project.  
 
Future with Project Conditions (Year 2015) – Under this scenario, it is assumed that the 
proposed Project is constructed.  
 
The amount of traffic associated with a project is estimated using a three step process: 

1. Trip Generation 
2. Trip Distribution 
3. Trip Assignment 

 
4.1 PROJECT TRIP GENERATION 
 
This section discusses the methodology involved in the estimation of the project traffic 
and provides an estimate of the total number of inbound and outbound trips generated by 
the project during weekday AM and PM peak hours.  The methodologies involved in the 
estimation of project trips are discussed in the following sub-sections. 
 
4.1.1 ITE Based Trip Generation  
 
This method involved using Institute of Transportation Engineers (ITE) Trip Generation, 7th 
Edition handbook to evaluate the total traffic generated by the project.  The trip generation 
rates and equations provided in the Trip Generation handbook for the various land uses 
present in the project were used to calculate the trips generated/attracted by each of the 
components of the project.  The trips generated by this methodology include only external 
trips (trips starting or ending at the project site boundary) and do not account for pass-by 
trips (trips attracted to the project whose neither origin nor destination is the project).  
 
For certain land uses, the ITE trip generation rates might not be appropriate to use in this 
study.  The trip generation rates provided by San Diego Association of Governments 
(SANDAG)1 were used for identifying the trip generation for the following land uses:  
 

• Neighborhood Park 

                                                 
1San Diego Traffic Generators, April 2002, San Diego Association of Governments 
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• Multi-Purpose Recreational Facility 
 
Park Uses: The park units for the Parks within the development include a neighborhood 
park and multi-purpose recreational facilities, for which the park trip generation rate 
(SANDAG code: Parks) was applied.  
 
4.1.2  Proposed Project Trip Generation Values 
 
The project would generate 11,467 daily weekday trips under Future with Project 
Conditions. Under this scenario, 233 inbound and 649 outbound trips are generated in the 
AM peak hour, and 625 inbound and 459 outbound trips are generated in PM peak hour. 
 
Table 4-1 summarizes the trip generation values based on ITE trip generation rates. 
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Table 4.1 
Project Trip Generation  

AM Peak Hour PM Peak Hour 
Land Use ITE Code Amount Unit Daily Trips In Out Total In Out Total 

Single-Family Detached 210 700 DU 6,229 125 375 499 389 229 618 

Residential Condominium/Townhouse 230 800 DU 3,240 47 214 261 158 129 287 
Preschool1 565 80 Students 358 34 30 64 29 33 62 
Neighborhood Park SANDAG 4 Acres 20 10 10 20 10 10 20 

Multipurpose Recreational Facility2 SANDAG 18 Acres 1,620 17 15 32 39 58 97 

TOTAL    11,467 233 644 877 625 459 1,084 
Source: Wilbur Smith Associates, August 2007. 

NOTES: 
DU    Dwelling Units 
ksf     1,000 square foot  

1.    The student population for the preschool was based on the Paukukalo Preschool in Waikiku District of Maui. 
2.    Trip generation rates for the Multipurpose Recreational Facility are based on ITE Rates that have been factored to match similar regional uses. 
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4.2 PROJECT TRIP DISTRIBUTION 
 
This section provides a description of various travel patterns of the project trips from and 
to the project under Future with Project Conditions (Year 2015).  In order to properly 
determine the impact of the traffic generated by the proposed Project, it is necessary to 
determine the distribution of traffic to and from the Project by analyzing the starting and 
end points of project oriented trips, and the percentage of total trips following each of the 
travel patterns. These percentages are based on the project generated traffic patterns and 
population and employment centers in the area. In addition, previous traffic reports 
conducted near the proposed Project were reviewed for these trips distribution estimates2.  
Professional judgment and local knowledge about the area were also exercised to determine 
the project trip distribution. 
 
Primary access to the proposed Project in the Mauka Project Area would be via two 
driveways, off Kuhio Highway. Based upon the proposed internal roadway configuration, 
about 60 percent of residents were assumed to utilize (make right in/right out turns) the 
Mauka Project driveway off Kuhio Highway and about 40 percent of residents were 
assumed to utilize (make right in/ right out turns) the driveway at Leho Drive (Start of 
Loop) / Kuhio Highway. Additionally, 100 percent of residents were assumed to make left 
in/left out turns at Leho Drive (Start of Loop) / Kuhio Highway.  
 
Primary access to the proposed Project in the Makai Project Area would be via two access 
points, off Kuhio Highway, Leho Drive (End of the Loop) and Leho Drive (Start of Loop).  
 
Using this information it was determined that traffic generated by the proposed Project 
would be distributed as follows: 
 

• 40 percent to/from north on Kuhio Highway 
• 25 percent to/from the south on Kuhio Highway 
• 35 percent to/from the south on Kapule Highway 

 

                                                 
2 Reports consulted for this report include the following: the Final Transportation Impact Analysis for the 
Kohea Loa, Hanamaulu Triangle, Kaua’i, Hawaii (Wilbur Smith Associates, March 2006); and the Traffic 
Impact Report for the Proposed Coco Palms Resort (Wilson Oakamoto Corporation, May 2004) 
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CHAPTER 5 
2015 WITH PROJECT CONDITIONS 

 
 
This chapter describes the Year 2015 transportation conditions including intersection and 
highway operations as a result of the proposed Project. Additionally, the transportation 
impacts associated with the proposed Project were identified. 
 
The operating conditions of the study intersections were studied under Year 2015 with 
Project Conditions as described in Chapter 3. Levels of Service of the study intersections 
were identified using the same methodologies as described in Chapter 2 for existing 
conditions. 
 
5.1 THRESHOLDS OF SIGNIFICANCE 
 
Neither the County of Kaua’i nor the State of Hawaii have guidelines for identifying the 
transportation impacts caused by a project. As such, WSA followed the guidelines provided 
below to identify the transportation impacts at the study intersections. 
 
5.1.1 Intersections 
 
The thresholds of significance for the intersections are as follows: 
 

1. A project would cause a transportation impact at an intersection if it degrades the 
LOS of the intersection to LOS E or worse. 

2. A project would cause a transportation impact at an intersection operating at LOS 
E or F if it significantly increases the volume-to-capacity ratio of the intersection. 

 
5.2 FUTURE WITH PROJECT CONDITIONS 
 
5.2.1 Study Area  
As part of the Wailua Water Development Plan, a new study intersection would be created 
to assist in access to the project site. The new study intersection located within the project 
site would be Makai Project Driveway / Kuhio Highway. Figure 5-1 presents the study 
intersections under Future Year 2015 with Project Conditions. Figures 5-2A and 5-2B 
present the geometric configurations during the AM and PM peak hour under Year 2015 
with Project Conditions. 
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Figure 5-2B
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5.2.2 Intersection Operating Conditions – With Project Conditions 
 
Using the trip distribution pattern described in Chapter 4, the project trips generated 
under Future Year 2015 with Project Conditions were distributed throughout the study 
area. The resulting turning movement volumes at the study intersections under Future Year 
2015 with Project Conditions are exhibited in Figures 5-3 A and 5-3 B.  
 
The LOS of the study intersections were calculated using the same methodologies described 
in Chapter 2.  The study intersection operations under Future Year 2015 with Project 
Conditions are presented in Tables 5-1A and 5-1B.   
 
Under Future Year 2015 with Project Conditions, for both the AM and PM peak hours, 
the proposed Project is expected to result in significant impacts that the following 
intersections: 
  

• Leho Drive (End of Loop) / Kuhio Highway 
• Leho Drive (Start of Loop) / Kuhio Highway 
• Mauka Project Driveway / Kuhio Highway 

 
In addition, it should be noted that the following intersections are also identified as 
operating at LOS F during the AM and PM conditions: 
 

• Kuamoo Road / Kuhio Highway; and 
• Kapule Highway / Kuhio Highway 

 
Chapter 6 identifies the transportation impacts at the aforementioned intersection in 
further detail. 

 
Synchro calculation worksheets under 2015 with Project conditions are included in 
Appendix B-3; Figures 5-3A and 5-3B present the intersection volumes, while Figures 5-4A 
and 5-4B present the LOS and delay values of all the turning movements at the study 
intersections under 2015 with Project AM and PM peak hour conditions. 
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Table 5-1A 
AM Peak Hour Intersection Operations –2015 with Project Conditions 

Year 2015 Year 2015 plus Project 
  # Intersection Control 

Delay V/C Ratio LOS Delay 
V/C 

Ratio LOS 

Impact? 

1 Haleilio Road / Kuhio Highway Signal 19.4 0.72 B 25.0 0.79 C No 
2 Kuamoo Road / Kuhio Highway Signal >80 1.23 F >80 1.25 F No 
3 Marina Driveway / Kuhio Highway SSSC >50 (EB) 0.58 F >50 (EB) 0.65 F No 
4 Leho Drive (End of Loop) / Kuhio Highway SSSC >50 (WB) 1.53 F >50 (WB) 9.29 F Yes 
5 Leho Drive (Start of Loop) / Kuhio Highway SSSC >50 (WB) 1.68 F >50 (WB) 117.7 F Yes 
6 Kapule Highway / Kuhio Highway Signal 68.9 1.13 E >80  1.31 F No 
7 Mauka Project Driveway / Kuhio Highway SSSC --- --- --- >50 (EB) 33.14 F Yes 

Source: Wilbur Smith Associates, August 2007 
Table 5-1B 

PM Peak Hour Intersection Operations –2015 with Project Conditions 
Year 2015 Year 2015 plus Project 

  
# Intersection Control 

Delay 
V/C 

Ratio LOS Delay 
V/C 

Ratio 
LO
S 

Impact? 

1 Haleilio Road / Kuhio Highway Signal 13.2 0.79 B 19.1 0.82 B No 
2 Kuamoo Road / Kuhio Highway Signal 37.2 0.87 D 43.2 0.93 D No 
3 Marina Driveway / Kuhio Highway SSSC >50 (EB) 0.76 F >50 (EB) 1.02 F No 
4 Leho Drive (End of Loop) / Kuhio Highway SSSC >50 (WB) 10.59 F >50 (WB) 1.51 F Yes 
5 Leho Drive (Start of Loop) / Kuhio Highway SSSC  >50 (WB) 19.7 F >50 (WB) 2769.59 F Yes 
6 Kapule Highway / Kuhio Highway Signal >80 1.33 F >80  1.55 F No 
7 Mauka Project Driveway / Kuhio Highway SSSC --- --- --- >50 (EB) 7.67 F Yes 

Source: Wilbur Smith Associates, August 2007 
NOTES: SSSC – Side-Street Stop-Control, Delay represents average delay presented in seconds per vehicle. 
Signal – Traffic Signal, Delay and LOS are presented for worst approach for side-street stop controlled intersections, Bold type indicates LOS E or F
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Figure 5-3B
PM PEAK HOUR INTERSECTION VOLUMES

FUTURE YEAR 2015 WITH PROJECT CONDITIONS
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Figure 5-4A
AM PEAK HOUR LOS AND DELAY VALUES

FUTURE YEAR 2015 WITH PROJECT CONDITIONS
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Figure 5-4B
PM PEAK HOUR LOS AND DELAY VALUES

FUTURE YEAR 2015 WITH PROJECT CONDITIONS
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CHAPTER 6 
PROJECT IMPACTS AND  

MITIGATION MEASURES 
 
 
This chapter identifies potential transportation impacts on the roadway network due to 
travel demand generated by the proposed Project. Recommended improvements to the 
surrounding transportation system are proposed at the locations where significant impacts 
are identified. Refer to Appendix B-4 for Year 2015 with Project plus Mitigation Measures.  
In addition, descriptions pertaining to project site access, on-site circulation, and transit 
services as well as pedestrian facilities that would be located within the project site are 
provided. All planned intersection improvements resulting from implementation of the 
Wailua Development Project should be closely coordinated with the State DOT Highways 
Division and the County of Kauai. 
 
6.1 2015 with Project Conditions 
 
6.1.1 Project Impacts - Future 2015 with Project Conditions 
 
The proposed Project would cause transportation impacts during both AM and PM peak 
periods at the following 3 study intersections under Year 2015 Baseline with Project 
Conditions: 
 

• Leho Drive (End of Loop) / Kuhio Highway 
• Leho Drive (Start of Loop) / Kuhio Highway 
• Mauka Project Driveway / Kuhio Highway 

 
Descriptions of transportation impacts and the proposed improvements to mitigate them 
at each of the above identified intersections are discussed in Section 6.1.2. Appendix E 
presents the signal warrant worksheets for each of the study intersections for which a 
traffic signal is recommended. 

 
6.1.2 Mitigation Measures – Future 2015 with Project Conditions  
 
Impact 1:  Transportation Impact Leho Drive (End of Loop) / Kuhio Highway 
 
Under Future Year 2015 (Baseline) Conditions, intersection Leho Drive (End of Loop) / 
Kuhio Highway would operate at LOS F (V/C Ratio of 1.53) during the AM peak hour. 
Under Future Year with Project Conditions, the intersection would continue to operate at 
LOS F (V/C Ratio of 9.29) during the AM peak hour.  Under Future Year 2015 (Baseline) 
Conditions, the intersection would operate at LOS F (V/C Ratio of 10.59) during the PM 
peak hour. Under Future Year with Project Conditions, the intersection would continue to 
operate at LOS F (V/C Ratio 1.51) during the PM peak hour. Since the proposed Project 
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would result in a V/C Ratio increase of 84 percent during the AM peak hour and a V/C 
Ratio increase of 86 percent during the PM peak hour, this would result in a significant 
impact at this intersection. 
 
Mitigation: The following mitigation measure is proposed: 
 
The unsignalized intersection would operate under unacceptable conditions in the Future 
year 2015 with Project. This condition could be improved by the use of traffic control 
devices. In addition, the two measures below are also suggested1: 
 
1. Southbound Approach – Construct one exclusive left-turn lane to provide two through 

southbound lanes 
 
2. Westbound Approach – Construct one exclusive left- turn lane to provide a dedicated 

right-turn and a dedicated left-turn lane. 
 
Impact after Mitigation:  Less-than-significant level. 
 
With the proposed mitigation measures, this intersection’s operating condition would 
improve from LOS F to LOS C during the AM and PM peak hours. 
 
Impact 2:  Transportation Impact Leho Drive (Start of Loop) / Kuhio Highway 
 
Under Future Year 2015 (Baseline) Conditions, intersection Leho Drive (Start of Loop) / 
Kuhio Highway would operate at LOS F (V/C Ratio 1.68) during the AM peak hour 
conditions. Under Future Year 2015 with Project Conditions, the LOS of the intersection 
would continue to operate at LOS F (V/C Ratio of 117.7) during the AM peak hour. 
Under Future Year 2015 (Baseline) Conditions, the intersection would operate at LOS F 
(V/C Ratio 19.7) during the PM peak hour. Under Future Year 2015 with Project 
Conditions, the intersection would continue to operate at LOS F (V/C  990.54) during the 
PM peak hour. Since the V/C Ratio would increase 99 percent during the AM peak hour 
and 98 percent during the PM peak hour, this would result in a significant impact at this 
intersection. 
 
Mitigation: The following mitigation measure is proposed: 
 
The unsignalized intersection would operate under unacceptable conditions in the Future 
year 2015 with Project. This condition could be improved by the use of traffic control 
devices. In addition, the two measures below are also suggested: 
1. Northbound Approach – Construct one exclusive left-turn lane to provide northbound 

traffic an exclusive through lane. 
2. Eastbound Approach – Construct one exclusive left-turn lane to provide a dedicated 

left-turn lane and shared through right lane  

                                                 
1 This mitigation measure was based on the DOT Wailua Cane Bridge Widening Project under which no 
left turns were provided in the southbound approach. See Appendix B for project site plans. 
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3. Westbound Approach – Construct one exclusive left-turn lane to provide a dedicated 
left-turn lane and shared through right lane  

 
Impact after Mitigation:  Less-than-significant level. 
 
With the proposed mitigation measures, this intersection’s operating condition would 
improve from LOS F to LOS E during the AM and PM peak hours. Based on input from 
the Hawaii DOT, Kuhio Highway is proposed to be a four-lane roadway in the future. This 
will futher improve the operations at this intersection. 
 
Impact 3:  Intersection Impact Mauka Project Driveway / Kuhio Highway 
 
Under Future Year 2015 Conditions, the intersection would operate at LOS F during the 
AM and PM peak hours. Based on the intersections proximity to the signalized 
intersection of Wailua Marina Driveway / Kuhio Highway, it is recommended that the 
proposed Mauka Project Driveway be restricted to right-in/right-out operations.  
 
Impact After Mitigation: Less than significant 
 
Additional Considerations 
 
As previously mentioned in Chapter 5, aside from the three (3) intersections described 
above, three (3) other intersections would operate at LOS F under Year 2015 with Project 
Conditions. These intersections include: Kuamoo Road / Kuhio Highway, Marina 
Driveway / Kuhio Highway, and Kapule Highway / Kuhio Highway. No additional 
improvements are required to mitigate the additional traffic generated by the proposed 
development, but some measures should be considered by the HDOT and/ or the County 
of Kaua’i to relieve existing traffic congestion that is expected to increase without the 
proposed development 
 
Kuamoo Road /Kuhio Highway  
 
Under Future Year 2015 (Baseline) Conditions, during the AM peak hour the intersection 
would operate at LOS F (V/C Ratio of 1.23). Under Future Year 2015 with Project 
Conditions, the intersection would continue to operate at LOS F (V/C Ratio of 1.25). 
Under Future Year 2015 (Baseline Conditions), during the PM peak hour the intersection 
would operate at LOS F (V/C Ratio of 0.87) as compared to LOS F (V/C Ratio of 0.93) 
under with Project Conditions. As such, the intersection would only experience an increase 
of about 2 percent in the V/C Ratio under with Project Conditions during the AM peak 
hour and an increase of 6 percent during the PM peak hour. The proposed future 
widening of Kuhio Highway to a four-lane roadway will further improve the LOS at this 
intersection by relieving congestion. 
 
Marina Driveway / Kuhio Highway 
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Under Future Year 2015 (Baseline) Conditions, the intersection would operate at LOS F 
(V/C Ratio of 0.58) during the AM peak hour. Under Future Year 2015 with Project 
Conditions, the intersection would continue to operate at LOS F (V/C Ratio of 0.65) 
during the AM peak hour. Under Future Year 2015 (Baseline) Conditions, the intersection 
would operate at LOS F (V/C Ratio 0.76) during the PM peak hour as compared to LOS F 
(V/C ratio 1.02) under with Project Conditions. As such, the intersection would only 
experience an increase of 10 percent in the V/C Ratio under with Project Conditions 
during the AM and 25 percent in the PM peak hour.  
Similar to the above intersection, the proposed widening of Kuhio Highway would also 
improve the operations at this intersection. 
 
Kapule Highway / Kuhio Highway 
 
Under Future Year 2015 (Baseline) Conditions, the intersection would operate at LOS F 
(V/C Ratio of 1.13) during the AM peak hour. Under Future Year 2015 with Project 
Conditions, the intersection would continue to operate at LOS F (V/C Ratio of 1.31) 
during the AM peak hour. Under Future Year 2015 (Baseline) Conditions, the intersection 
would operate at LOS F (V/C Ratio 1.33) during the PM peak hour as compared to LOS F 
(V/C ratio 1.55) under with Project Conditions. As such, the intersection would only 
experience an increase of 14 percent in the V/C Ratio under with Project Conditions 
during both the AM and PM peak hour. Mitigation measures for this intersection have 
already been proposed as part of the Hanamaulu Triangle Project. As such, no further 
mitigations measures are proposed at this time. 
 
 
Figures 6-1A and 6-1B exhibit the AM and PM peak hour intersection configurations 
according to the proposed mitigation measures above. 
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6.2 SITE ACCESS AND ON-SITE CIRCULATION 
 
The proposed Project would be primarily accessed along major defined roadways 
including, Kuhio Highway.  Circulation within the proposed Project however would be 
made possible through a couple of access points, including, the Mauka Project Driveway, 
Leho Drive (End of Loop) and Leho Drive (Start of Loop).   
 
Maukai Project Driveway will provide access to and from Kuhio Highway to the north 
edge of the Mauka project site. Due to the proximity of this driveway to the intersection of 
Wailua Marina Driveway, it is recommended that the proposed driveway be restricted to 
right-in/right-out operations.  
 
Leho Drive (End of Loop) will provide access to and from the north edge of the Makai 
project site for traffic traveling on Kuhio Highway 
 
Leho Drive (Start of Loop) will provide access to and from the south edge of the Makai 
project site for traffic traveling on Kuhio Highway. 
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